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  FOREWORD


  Univ. Professor Doina Azoicăi, MD,PhD


  The great microbiology discoveries of the 19th and 20th centuries spurred the development of medicine to deal with emergencies caused by infectious diseases with a devastating impact on mankind. The greatest victory was the creation of the first vaccines and, even more so, their rapid and efficient further development. This appended, like a “golden heritage”, other important achievements, such as immunoprevention or serum and immunoglobulin therapy, and the discovery of sulphonamides and, last but not least, antibiotics.


  In an effervescent and optimistic vision, epidemiologists in the 1950s were hoping to eradicate, eliminate or effectively control as many infectious diseases as possible. This optimistic vision was not fully achieved, since the progress of human society did not generate exclusively positive impacts but rather, through the intervention of the laws of biology, which we struggle to decipher, gave rise to worrying developments by the emergence or re-emergence of infectious diseases that continued to claim human lives. As in a real “marathon”, Vaccinology strived to counter communicable diseases, and more recently chronic diseases, with new and complex vaccines. The eradication of smallpox in 1980 was not a fluke, but the result of the combined efforts of medicine, doctors and coherent global vaccination strategies. In this millennia-long incessant battle between man and micro-organism “wars” were lost, such as the influenza pandemic of 1918-1919, but there were also victories in controlling diphtheria, tetanus, and measles, with the prospect of eradicating polio in the near future. Major progress was made possible by the systematic implementation of vaccination programmes and the development of cutting edge scientific knowledge.


  The contemporary COVID-19 pandemic has alerted us to the fact that nothing should curtail our efforts to limit the consequences of this continuous “assault” of pathogens.


  Whilst vaccines and vaccination gave us hope for a life without disease, disability, or death, the wisest ahead is to strive to increase their performance through knowledge and use of “miracle” vaccines.


  Primary care provided in family practices is the linchpin in achieving the goal of a prosperous society through a healthy population. While various medical specialities have progressed at a rapid pace in recent decades, advanced medical sciences have also led to real and crucial transformations in prevention by vaccination. On the backdrop of the information explosion, the drive to know and constantly upgrade medical expertise increased exponentially among all health professionals, including family doctors.


  The Romanian Association for Paediatric Education in Family Medicine (AREPMF) has been supporting its members since 2017 by publishing a first edition of a useful handbook of vaccinology practice. The efforts of a team dedicated to disseminating straightforward and accessible information to fellow family doctors and other practitioners interested in the practice of vaccination has resulted in a new and much-needed edition that I recommend for its clarity, timeliness, and especially for its practical nature that reflects the meritorious experience of each author.


  Walter Orenstein said “The greatest successes are those we cannot see: all those who have not suffered or died from vaccine-preventable diseases”. Accordingly, we continue to make every effort to ensure that we come out on top in our constant confrontation with micro-organisms.


  Univ. Professor Doina AZOICĂI, MD


  Consultant epidemiologist


  Coordinator of the Department for Primary Health Care and Epidemiology


  University of Medicine and Pharmacy “Grigore T.Popa”, Iasi


  


  BRIEF EXCURSION IN THE HISTORY OF VACCINATION


  Raluca Ghionaru MD, Valeria Herdea MD


  Since the antiquity, communicable infectious diseases have been a cause of concern for human health, a frequent cause of ill-health and death, and an area of research and innovation. Attempts have been made since ancient times to prevent high-mortality contagious diseases.


  A text from around 1500 BC attributed to Dhanwantari, the father of Vedic medicine, describes an empirical procedure of immunization for smallpox (variolation): “Take the fluid of the pock upon the point of a lancer, and lance with it the arms between the shoulders and elbows until the blood appears; then, mixing the fluid with the blood, the fever of the small-pox will be produced” (1,3).


  In the 3rd century BC, a method of variolation was used in in China and India, using a primitive freeze-drying method: scabs from the sick were taken and ground, and the resulting powder was administered to the healthy by nasal insufflation. In Tibet, variolation was achieved by scarification with a bundle of needles dipped in puss (1,3). In the 17th century, Mary Wortley Montague, wife of an ambassador to the Ottoman Empire, describes a similar process of child variolation used in Turkey, puts her own child through this process of scarification, and takes steps to popularize it. The method of variolation by scarification spread in the 18th century in Europe and the USA. Variolation resulted in less severe infections, with a mortality rate ten times lower than that associated with natural infection (1-3). However, the number of deaths following this procedure was high.


  Various methods to prevent smallpox were also used in the countries that later became Romania. A procedure called ultuire (variants: altuire, oltuire), i.e. bathing newborns in milk from sick cows, which had smallpox pustules on their udders, was used Transylvania and Wallachia.


  A method of variolation was practiced in Banat which was described by the Italian Francesco Griselini in his 1780 work “Essay on the Political and Natural History of the Banat of Timișoara” (4).


  At the end of the 18th century, when he was apprentice to a country surgeon in Berkeley, Edward Jenner (1749-1823) noticed that farm milkers who got cowpox (vaccinia, which causes a mild form of the disease in humans, limited to puss-like lesions on the hands) did not subsequently get black cowpox (human smallpox). Jenner has the opportunity to experiment an empirical procedure, similar to variolation, using puss from a woman suffering from cowpox. On the 14th of May 1796, he uses scarification to inoculate secretion collected from a milker that had cowpox in the arm of an 8-year-old boy, James Phipps. A smallpox-like pustule developed at the incision site, which healed soon. To test the effectiveness of the procedure, six weeks later, on the 1st of July, Jenner deliberately infects Phipps with human smallpox, but Phipps does not get the disease. Encouraged by this result, Jenner repeated the experiment on 8 more children, including his son, with the same outcome (1,3).


  Jenner named the substance used to transmit cowpox “vaccine” after the Latin name of this disease (vaccinia). He introduced the term “vaccination” in reference to the procedure employed to protect against smallpox. Reluctant at first, the medical world eventually accepted the English doctor’s method of vaccination, which quickly spread throughout Europe.


  In the first half of the 19th century, vaccination remained an empirical method with limited applicability to one disease: smallpox. It was not until the second half of the 19th century that a scientific explanation was found for the phenomenon. In 1857, Louis Pasteur demonstrates that infectious diseases are caused by micro-organisms that can be cultured and studied. In 1880 Pasteur proves that it is possible to protect against infectious diseases by inoculating attenuated micro-organisms into the body. After several successful tests to prevent cholera, anthrax and swine erysipelas, Pasteur, together with Emile Roux, succeeded in preparing the first vaccine against anthrax in 1881 and the first vaccine against rabies in 1885, thus paving the way for scientifically grounded active immunisation (1,3,5).


  After the medical world understood and accepted the importance of Jenner’s discovery, followed the development of large-scale immunisation plans, known as national vaccination/immunisation programmes, which now combine vaccines of different categories and largely follow the same essential guidelines across the globe.


  The first national vaccination programmes were introduced at the end of the 19th century. The first passive immunisation method, the serotherapy, was discovered around the same time. In 1890, Paul Ehrlich, Emil von Behring, and Shibasaburo Kitasato successfully used immune sera against diphtheria and tetanus. These passive immunisation trials will be followed by active immunisation programmes (1).


  Immunisation techniques made unprecedented progress in the 20th century. In 1908, Albert Calmette and the veterinarian Camille Guérin began their research on a antituberculosis vaccine based on a type of pathogenic Mycobacterium bovis isolated from a lesion of tuberculous mastitis in a cow. Tuberculosis vaccine for human use with attenuated bovine strain of tubercle bacilli was introduced in medical use in 1921 under the name BCG vaccine (short for Bacillus Calmette-Guerin) (1,3,5).


  In 1923, Alexander Glenny and Barbara Hopkins demonstrate that formalin can be used to eliminate the virulence of diphtheria toxin. In the same year, Gaston Ramon discovers that the product obtained by chemically treating diphtheria toxin with formaldehyde is non-toxic but retains its specific immunogenic potency. The vaccines obtained by this chemical process of eliminating the harmful effects of toxins are known as toxoid vaccines. The first toxoid vaccines were introduced by Gaston Ramon: diphtheria vaccine (1923) and tetanus vaccine (1927) (1).


  The development of yellow fever vaccines began with the isolation of the Asibi and French strains in 1927. First, inactivated vaccines were developed, which failed to achieve the expected results. Subsequently, live attenuated virus vaccines were developed that proved effective. Starting from the Nakayama strain of the virus, isolated from a patient, a vaccine against Japanese encephalitis was developed in the brains of newborn mice in 1935. Vaccination resulted in fewer cases of illness (1).


  The first vaccines against whooping cough become available in the late 1940s. These were cellular vaccines, which had been in development since the 1930s. At the end of the 20th century, acellular pertussis vaccines were discovered, which come with fewer risks and side effects (1).


  In 1950, Koprowski tests on humans the first prototype live attenuated poliovirus vaccine, which was developed from a mouse viral strain. Shortly after, Albert Sabin introduces the oral polio vaccine (OPV) consisting of attenuated viral strains, widely used in the WHO polio eradication campaign (1,2).


  In 1954, Enders and Peebles isolate the measles virus. Right after the discovery of the virus, Enders and his team start research to produce a vaccine against the disease. In the late 1950s they succeed in producing a live attenuated measles vaccine after successive passages of the Edmonston B strain of the virus on different cell cultures. In the mid-1960s, a new type of hyper-attenuated vaccine appeared, the forerunner of today’s measles vaccines. Currently measles vaccination is carried out with live, attenuated vaccines (1,7).


  In 1982, the first effective hepatitis B vaccines were developed using HBs antigen collected from the plasma of chronically infected patients. Subsequently, recombinant technologies were developed to produce the HBs antigen on a large scale. Recombinant, genetically engineered vaccines are now used. In 1991, recommended WHO the introduction of expanded hepatitis B vaccination programme. In countries where vaccination was introduced in national immunisation programmes, the incidence of hepatitis B among infants, children and adolescents decreased remarkably.


  In the 1990s, vaccines were developed against rotaviruses responsible for some forms of infectious gastroenteritis common in infants and young children, with the first such vaccine becoming widely used in 1998 (1,2).


  Vaccination programmes in the general population and in certain at-risk groups had a considerable impact in preventive medicine, contributing to the reduction of the number of cases of diphtheria, tetanus, pertussis, measles, rubella, mumps and viral hepatitis B in most industrialised countries (1,2).


  The 21st century came with new challenges: severe epidemics in disadvantaged areas of the world: Ebola, Zika. In 2019-2022, the SARS-COV-2 pandemic “arrived”, with unprecedented loss of life, extremely stressed healthcare systems, and major economic imbalances. Scientists mobilised so that in record time new vaccines were developed, produced and then released in December 2020 to help control the pandemic.


  The effectiveness of vaccination is demonstrated by statistical evidence, which show without doubt a significant decrease in the number of cases of disease caused by the infectious agents covered by vaccines after the population was vaccinated. To date, the most significant result of an expanded vaccination programme has been the eradication of smallpox, officially certified by the World Health Organisation on 9 December 1979. The last case of naturally acquired smallpox in the world occurred in Somalia on 26 October 1977 (1,2,8).


  Currently, more than 30 diseases are vaccine-preventable, and the number is increasing every year, in particular after the SARS-COV-2 pandemic. Life-threatening infectious diseases can be prevented by vaccination, but the challenge of disease emergence, rapid spread and variable severity remains a permanent threat across the globe. Science is advancing, practitioners are in a constant “state of alert”, and the information boom remains the number “one” piece of news in the field.
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  1 VACCINATION MANAGEMENT IN THE FAMILY PRACTICE


  


  1.1 Requirements and Supplies for Vaccination


  Claudia Pop Felicia MD


  The relevant health professionals shall be responsible for ensuring optimal conditions and materials required in the vaccination process. Moreover, such professionals must demonstrate adequate medical knowledge of vaccination and are recommended to attend continuing education programmes.


  For safe vaccination, the health professionals ensure:


  • The required vaccine doses for the monthly campaign, thus:


  − make a list of persons eligible for vaccination in that month (at month-end for the month ahead)


  − order vaccines from the Public Health Department (DSP), considering the stock of vaccines in the practice


  − pick up the vaccine doses from the DSP and keep them at the practice in optimal conditions


  • Conditions and materials required for adequate hand washing and disinfection in preparation for vaccination, during vaccine administration and after completion of vaccination:


  − hot and cold water


  − antibacterial liquid soap


  − disposable paper towels


  − hydroalcoholic gel (disinfectant)


  • Sanitary supplies required for vaccine administration:


  − cotton wool


  − surgical spirit 70% (colourless)


  − skin disinfectant of the chlorhexidine type (e.g. Dermobacter)


  − disposable sterile gloves


  − sterile syringes and needles (where appropriate)


  − individual plasters (where appropriate)


  • Adequate management of vaccination waste:


  − yellow bin and yellow bag for contaminated, non-sharp waste


  − yellow plastic bin with non-removable lid for sharps (needle, fixed-needle syringes)


  − black bag for uncontaminated waste (in general, packaging)


  Emergency drugs kit for resuscitation/anaphylactic shock as per protocols. The stock and expiry date of drugs (adrenaline for self-injection - EpiPen 150 mg paediatric use and EpiPen 300 mg, adrenaline 1% solution, hydrocortisone hemisuccinate, antihistamines) will be checked regularly.


  Carefully check the shelf life of the materials used and the vaccine to be administered!


  References
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  1.2 Vaccine Transport and Storage


  Pop Claudia-Felicia, MD


  Recommendations for the family practitioner regarding the procurement and availability of vaccines:


  1.Order vaccines from the Public Health Department (DSP)


  2.Take over/pick up vaccines from DSP


  3.Transport vaccines to the family practice


  − transport methods


  − cold chain control


  4.Storing vaccines at the family practice


  − general measures


  − vaccine storage equipment


  − temperature monitoring equipment


  − temperature log


  5.Registering vaccine doses at the family practice (FP)


  1. Ordering the vaccines included in the National Immunisation Programme (NIP) at DSP


  The order for the month ahead is submitted to the County DSP during the last 5 calendar days of the current month, together with the current month’s vaccination report.


  To determine the number of vaccine doses to be requested from the County DSP for the monthly vaccination campaign, the provider must:


  • make a list of persons eligible for vaccination for the following month for the 2 categories:


  − the basic group - those who reach the age according to the national vaccination schedule


  − “missed” group - those who, for various reasons, were not vaccinated in previous months; the number of vaccine doses of each type required for the listed children is calculated based on the minimum and optimal interval between doses


  • know the vaccine stock available at the practice at the time of finalising the monthly vaccination campaign, considering:


  − number of vaccine doses of each type in stock at the beginning of the reporting period (initial stock)


  − number of vaccine doses brought in from the DSP in the reporting month (vaccine entries)


  − number of vaccines administered in reporting month, by vaccine type


  − number of lost and expired vaccine doses at the end of the reporting month that have been removed from storage as per the applicable regulations


  Expired and damaged vaccine doses are entered in Annex “Loss Report Form”; the Annex is then submitted to the DSP alongside the monthly report.


  The disposal procedure and reporting form can be found on the DSP website.


  • calculate the difference between the number of doses of each type of vaccine resulting from the list and the stock available at the practice


  The number of vaccine doses to be ordered from the DSP must not necessarily be equal to the number of vaccine doses resulting from the list.


  • know vaccine storage capacity at the practice


  2. Take over/pick up vaccines from DSP


  The vaccines are collected directly by authorised health professionals (doctor/nurse) against a take-over receipt bearing with the stamp of the practice.


  • recommendation (ideally)


  − receive vaccines at the healthcare facility


  − transport vaccines by refrigerated vehicles fitted with temperature monitoring devices


  − vaccines are delivered to the family practice by a DSP representative


  • in reality


  − vaccines are distributed from the County/Bucharest City DSPs


  − representatives of the family practice pick up the vaccines


  − in refrigerated crates, provided with thermometer and conditioned ice bags


  − transport by personal car


  3. Transporting vaccine doses to the family practice


  The temperature must be kept within the recommended optimum range of +2°C to +8°C throughout transport.


  • The vaccines included in the NIP may be transported by:


  − refrigerated vehicles with temperature monitoring devices, used by the DSP


  − refrigerated crates/transport boxes provided with freeze tags and conditioned ice packs, used by family doctors for transport by private car from the DSP to the practice


  No public transport must be used!


  • Refrigerated crates/transport boxes must be prepared for use:


  − place conditioned ice packs at the base and on the sidewalls of the transport box (covering the sidewalls)


  − place the boxes of vaccines to be transported and a freeze tag (to detect if temperatures drop below freezing) in the space thus formed


  − put other conditioned ice packs on top of the vaccines


  − close the transport box


  Conditioned ice packs are ice packs that have been left out of the freezer long enough to reach 0 degrees Celsius - this point is reached when the ice in the pack begins to thaw and a small amount of condensate water is visible on the plastic packaging.


  Gel packs cannot be conditioned, hence they CANNOT be used in a cold boxes to transport vaccines.


  • The cold chain is the temperature-controlled distribution and storage chain for vaccines


  − vaccines to be kept at the optimal temperature between +2oC and +8oC


  − vaccines must be kept safe, from the manufacturer until the time of administration


  − includes all equipment and procedures used for this purpose, from


  -manufacturer to distributor


  -distributor to DSP


  -DSP to family practices/maternities


  The cold chain must NOT be broken!


  The success of immunisation depends to a large extent on how the vaccines were transported and stored. Errors in the transport and storage of vaccines can lead to compromised immunogenicity but also to costly losses, which can lead to a loss of public confidence in vaccination.


  4. Storing vaccine doses at the family practice


  • General measures on storage and use of vaccines


  − inactivated vaccines (e.g. hexavalent vaccine, tetravalent vaccine, trivalent vaccines) must be stored at 2-8 degrees Celsius (oC)


  − live and live attenuated vaccines can be refrigerated according to the manufacturer’s instructions


  − where appropriate, vaccines should be reconstituted just before the time of administration, using a sterile needle and the specific vaccine solvent/diluent (included in the vaccine pack)


  − vaccine solvents/diluents shall not be used for other vaccines; only the specific solvent for each vaccine shall be used


  − vaccine solvents are stored according to the manufacturer’s instructions, usually at 2oC-8oC


  − irrespective of the expiry date, vaccines should only be administered if they look normal and have been transported and stored properly


  − if there is any doubts as to how the vaccines were transported or stored, vaccines should NOT be used but stored separately and labelled “do not use”.


  • Vaccine storage equipment


  − upright fridges and freezers with automatic defrosting are recommended


  − must have adequate capacity for the quantity of vaccine ordered


  − vaccines are stored on shelfs


  − overloading such storage equipment should be avoided for good air circulation


  − is positioned so as to allow air to circulate around it:


  -the distance from the wall is at least 10 cm


  -distance from the floor at least 5 cm


  − must be checked regularly


  DO NOT store vaccines in improvised packaging.


  DO NOT store vaccines with food.


  DO NOT store vaccines on the fridge door.


  • Temperature monitoring equipment


  − calibrated and ISO 17025 certified thermometers are used


  − refrigeration equipment with built-in thermometers must comply with the same rules.


  • Temperature log


  − is a daily record of the temperatures in the storage equipment kept on temperature recording sheets


  − temperatures are read twice a day, in the morning and evening


  − temperature recording sheets must be filled out for each piece of equipment and must be attached to the outside of such equipment


  − all records for the last 3 years must be kept


  Storing vaccines in other conditions than those recommended and considered optimal may lead to inactivation of the vaccine and loss of protective capacity, as well as the to the risk of adverse events following immunization (AEFI) caused by programmatic (program-related) errors.


  5. Registering vaccine doses at the family practice


  On the basis of the vaccine hand over report from the DSP, the FD fills in the stock card, individually for each type of vaccine in the NIP


  • Record the following data:


  − type of vaccine and trade name


  − vaccine manufacturer


  − batch number(s)


  − expiry date of each batch


  − number of doses received


  • The number of doses in stock and the number of doses used in the monthly vaccination campaign, together with the above information, must be permanently recorded on the stock card of each vaccine.


  NEVER administer a vaccine when you are not sure that was properly transported and stored.


  6. Useful links for vaccine transport and storage


  1. http://www.cnscbt.ro/index.php/ghiduri-si-protocoale/proceduri-lant-de-frig/327-procedura-avarie-echipamente-frigorifice-utilizate-pentru-depozitarea-vaccinurilor/file


  2. https://www.cnscbt.ro/index.php/ghiduri-si-protocoale/proceduri-lant-de-frig/426-procedura-de-depozitare-a-vaccinurilor


  3. https://www.cnscbt.ro/index.php/ghiduri-si-protocoale/proceduri-lant-de-frig/433-procedura-de-distrugere-a-vaccinurilor


  4. https://www.cnscbt.ro/index.php/ghiduri-si-protocoale/proceduri-lant-de-frig/-procedura-de-monitorizare-a-temperaturii-de-pastrare-vaccinuri


  5. https://www.cnscbt.ro/index.php/ghiduri-si-protocoale/proceduri-lant-de-frig/429-procedura-generala-de-transport-a-vaccinurilor-de-la-sediu-central-la-nivel-de-dsp


  6. https://www.cnscbt.ro/index.php/ghiduri-si-protocoale/proceduri-lant-de-frig/430-sensibilitate-vaccinuri


  7. CDC. Available online: www.cdc.gov/vaccines/pubs/pinkbook/index.html (accessed 24.01.2023)


  


  1.2.1 Training of Vaccinators


  Emiliana Costiug MD


  Correct administration of the vaccine is an important requirement to ensure vaccine efficacy and avoid adverse reactions. Alongside vaccination counselling, staff training ensures the success of the vaccination programme.


  Permanent vaccinating staff training covers:


  1)updating knowledge of vaccine products


  a)vaccine indications


  b)administration


  c)warnings and contraindications


  d)potential adverse reactions


  It is mandatory to read the leaflet of a new vaccine product!


  2)knowing the procedures for:


  a)vaccine transport, storage and administration


  b)compliance with hygiene rules


  c)attitude in the event of an adverse event following immunization (AEFI)


  3)updating knowledge of:


  a)vaccination schedules


  b)vaccination catch-up


  c)combination with other vaccines


  d)vaccination reporting methodologies


  4)acquiring skills to communicate with parents on:


  a)benefits of vaccination


  b)risks of non-vaccination


  c)explanations of vaccination as such


  d)information on possible VUSE


  e)attitude in case of UPVSE


  


  1.2.2 Self-assessment Protocol


  Emiliana Costiug MD


  
    
      

      

      
    

    
      
        	
          Responsibility

        

        	
          Procedures

        

        	
          Check
 Yes/No

        
      


      
        	
          Communicating with parents

        

        	
          Inform parents, answer their questions

        

        	
      


      
        	
          Explain what vaccination involves

        

        	
      


      
        	
          Anamnesis - identify contraindications

        

        	
      


      
        	
          Inform parents about possible adverse events following immunization (AEFI)

        

        	
      


      
        	
          Provide advice on attitude in case of UPVSE

        

        	
      


      
        	
          Medical protocols

        

        	
          Read the leaflet

        

        	
      


      
        	
          Review the UPVSE intervention protocol

        

        	
      


      
        	
          Check the emergency kit (adrenaline, HHC)

        

        	
      


      
        	
          If necessary, review the UPVSE reporting methodology

        

        	
      


      
        	
          Vaccine handling

        

        	
          Check the storage conditions and expiry date of the vaccine

        

        	
      


      
        	
          Check the integrity of the packaging


          ! Unseal the vaccine in front of parents

        

        	
      


      
        	
          Observe hygiene rules

        

        	
      


      
        	
          Choose the right needle

        

        	
      


      
        	
          Check the appearance and contents of the vaccine


          ! Shake the product after reconstitution

        

        	
      


      
        	
          Vaccine administration

        

        	
          Check again: indicated vaccine, age of the child, recommended route of administration

        

        	
      


      
        	
          Observe hygiene rules

        

        	
      


      
        	
          Indicate to the parents the position of the child and the vaccine administration site

        

        	
      


      
        	
          Disinfect the injection site

        

        	
      


      
        	
          Insert the needle, then inject with constant pressure

        

        	
      


      
        	
          After vaccination, gently press the injection site with a dry swab for a few seconds

        

        	
      


      
        	
          Collect used materials, needles and syringes in special bins

        

        	
      


      
        	
          After vaccination, keep the child under observation for 30 minutes!

        
      

    
  


  


  1.3 Consultation for Vaccination


  Emiliana Costiug MD, Assistant Professor Claudia Felicia Pop MD


  Consultations for vaccination will be scheduled at special hours, dedicated to childcare and prevention activities. The date and time of the consultation shall be agreed with the parents, taking into account the available vaccination conditions and doses.


  Parents should be informed in advance about routine and optional vaccinations.


  The best opportunity to start the discussion about vaccines is the consultation at the time of discharge from the maternity ward, when information is given about the benefits of vaccination, vaccination schedule, timing of vaccines, and optional vaccinations.


  Vaccination counselling is repeated at subsequent preventive examinations, tailoring the vaccination schedule to the child’s age and risk of contracting a preventable infectious disease. After counselling, parents will sign an Informed Consent certifying that they have received all the necessary information about vaccination, understand its importance and agree to the vaccination of their child (Informed Patient Consent).


  If parents refuse vaccination, they will own-up to this decision by signing the Refusal Statement.


  The vaccination consultation involves a detailed anamnesis and a full physical examination.


  • The purpose of the anamnesis is to detect any temporary or permanent contraindications and precautions related to the vaccine administration.


  Questions addressed to parents differ from case to case. In many cases, the physician knows the child’s medical history, courses of treatment, allergies, etc. In such cases, the answers to the first four questions are generally sufficient to get an overall picture of the vaccination indication. In the case of new patients, the family doctor shall elicit more information:


  1.How is your child today?


  2.Has he/she come into contact with contagious diseases in the last 10-14 days?


  3.Has he/she received any vaccines in the last 4 weeks? If yes, please specify.


  4.Has he/she had an adverse reaction to a previous vaccine?


  5.Is your child allergic? Specify to what.


  6.Does your child have a chronic disease (neurological, pulmonary, cardiac, renal, metabolic, haematological, malignancies, immune deficiencies)?


  7.Has your child had a stem cell or solid organ transplant or cochlear implant?


  8.Has your child received corticosteroids, cytostatics, radiotherapy in the last 3 months?


  9.Has he/she been given blood or blood derivatives, immunoglobulins in the past 3 months?


  • Temperature measurement


  A digital, non-contact electronic thermometer shall be used. In addition, parents will receive recommendations for temperature measurement at home on the day of vaccination. In conditions of agitation, crying, or defecation, the temperature may be falsely elevated.


  The objective clinical examination aims to identify diseases that are a temporary contraindication to vaccination:


  -severe acute illness,


  -allergies,


  -infectious and contagious diseases (in incubation, illness or early convalescence stage).


  Focus on:


  -examining the tegument on all body segments,


  -examining the scalp and, if necessary, checking the fontanelle,


  -examining the appearance of the tongue, the pharynx,


  -palpating lymph nodes,


  -cardiopulmonary auscultation,


  -abdomen palpation.


  The data resulting from the consultation shall be entered on the child’s medical record, together with the final diagnosis and vaccination recommendation.


  


  1.4 Informed Patient/Parent Vaccination Refusal/Consent1


  Niculina Simona Rus MD


  
    
      

      

      
    

    
      
        	
          1. Patient data

        

        	
          Name and surname:

        

        	
      


      
        	
          Domicile/place of residence:

        

        	
      


      
        	
          2. Patient’s legal representative*)

        

        	
          Name and surname:

        

        	
      


      
        	
          Domicile/place of residence:

        

        	
      


      
        	
          Capacity:

        

        	
      

    
  


  3. Medical procedure (description): Vaccination


  • I have received and understood the information provided on vaccines, their risks and benefits, and possible adverse reactions.


  • I witnessed the unsealing of vaccines/syringes and disposable needles.


  • I received the leaflets of the vaccines administered and saw their expiry date.


  • I have been advised that I can change my mind at any time.


  • I have made an informed decision that my son/daughter be vaccinated/not vaccinated with the following vaccines:


  
    
      

      

      

      

      

      
    

    
      
        	
          Age

        

        	
          Vaccination date

        

        	
          Vaccine


          Name - lot series - expiration date

        

        	
          ACCEPT

        

        	
          REFUSE

        

        	
          Signature

        
      


      
        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        
      


      
        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        
      


      
        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        
      


      
        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        
      


      
        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        
      


      
        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        
      


      
        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        
      


      
        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        

        	
           
        
      

    
  


  
    
      

      

      

      
    

    
      
        	
          4. The following information was provided to the patient in relation to the medical procedure:

        

        	
          Yes

        

        	
          No

        
      


      
        	
          Health status data

        

        	

        	

        	
      


      
        	
          Diagnosis

        

        	

        	

        	
      


      
        	
          Prognosis

        

        	

        	

        	
      


      
        	
          Nature and purpose of the proposed medical procedure

        

        	

        	

        	
      


      
        	
          Proposed interventions and therapeutic strategy

        

        	

        	

        	
      


      
        	
          Benefits and consequences of the medical procedure, emphasising the following:

        

        	

        	

        	
      


      
        	
          Potential risks of the medical procedure, emphasising the following:

        

        	

        	

        	
      


      
        	
          Viable treatment alternatives and associated risks, emphasising the following:

        

        	

        	

        	
      


      
        	
          Risks of not accepting treatment

        

        	

        	

        	
      


      
        	
          Risks of not following medical advice

        

        	

        	

        	
      


      
        	
          5. Consent for sample taking

        

        	
          The patient consents to the collection, storage and use of biological products.

        

        	

        	
      


      
        	
          6. Other information provided to the patient

        

        	
          Yes

        

        	
          No

        
      


      
        	
          Information about available medical services

        

        	

        	

        	
      


      
        	
          Information about the identity and professional status of the staff who will treat him/her**)

        

        	

        	

        	
      


      
        	
          Information about the rules/practices of the medical facility, which must be followed

        

        	

        	

        	
      


      
        	
          The patient has been informed that he/she has the right to a second medical opinion.

        

        	

        	

        	
      


      
        	
          7. The patient wishes to be kept informed about his/her health status.

        

        	

        	

        	
      

    
  


  *) To be used in the case of underaged and adults lacking competence (for Article 8(3)-(5) of the Rules).


  **) Identified in the table with the medical staff caring for the patient.


  I) I, (name and surname of patient/legal representative), hereby declare that I have understood all the information provided to me by (name and surname of doctor/nurse) and listed above, that I have given only true information to the doctor/nurse, and that I give my informed consent to the medical procedure.


  
    X ..............................................................Date: ......./......./................ Time: ..................


    Signature of patient/legal representative giving informed consent to the medical procedure

  


  II) I, the undersigned, patient/legal representative, hereby declare that I have understood all the information provided to me by (name and surname of doctor/nurse) and listed above, that I have given only true information to the doctor/nurse, and that I give my informed consent to the medical procedure.


  
    X .................................................................Date: ......./......./................ Time: ..................


    Signature of patient/legal representative refusing consent to the medical procedure

  


  
    
      

      

      
    

    
      
        	
          Medical staff providing care to patient ...........................................................


          (Patient’s name and surname)

        
      


      
        	
          No

        

        	
          Name and surname

        

        	
          Professional status

        
      


      
        	
          1

        

        	

        	
      


      
        	
          2

        

        	

        	
      


      
        	
          3

        

        	

        	
      


      
        	
          4

        

        	

        	
      

    
  


  


  1 Order No 1411/2016 amending and supplementing Order No 482/2007 of the Minister of Public Health approving the Rules for the implementation of Title XV “Third-party liability of medical staff and providers of medical, health and pharmaceutical products and services” of Law No 95/2006 on health reform.


  


  1.5 Vaccine administration


  Assistant Professor Claudia Felicia Pop MD


  1.5.1 Preparing for vaccine administration


  For vaccine administration, the relevant medical staff shall take all measures to ensure the observance of aseptic rules to avoid the transmission of pathogens.


  Before preparing the vaccine and the actual vaccine administration, the medical staff shall wash their hands with soap and water and apply antiseptic solutions. The procedures are regulated by Order No 1.761/3.09.2021 of the Ministry of Health (MoH), Official Gazette (OG) No 882 of 14.09.2021 - rules on cleaning and disinfection.


  According to the rules on disinfection when administering vaccines, hand hygiene with hydroalcoholic solution or washing with water and soap is indicated as the method of choice, given the contact with the patient and the need to ensure an aseptic technique.


  
    [image: 24a]


    Figure 1.5.1. Handwashing
Source: MoH Order No 1.761 - rules on cleaning and disinfection

  


  To remove any suspicion of the family, it is recommended that the vaccine be prepared in their presence. Vaccine syringes and needles must be sterile and disposable. Different needles should be used for reconstitution (where applicable) and for administration of the vaccine. Medical waste must be disposed of in compliance with the applicable procedures.


  1.5.2 General vaccine administration rules


  • when two vaccines or an inactivated vaccine and a specific immunoglobulin recommended for simultaneous use are administered concomitantly, each shall be administered at different anatomical sites


  • a live or live attenuated vaccine and an immunoglobulin shall be administered at a minimum interval of 3 months between each other


  • when Diphtheria-Tetanus-Pertussis (DTP) vaccine is administered, no two intramuscular injections should be made in the same limb


  • inactivated vaccines may be administered simultaneously at different anatomical sites without a waiting period


  • vaccines that generate local/general vaccine reactions more frequently should be administered at time intervals


  • in patients with bleeding disorders, the subcutaneous route of administration of vaccines should be chosen when possible (if the manufacturer specifies both intramuscular (IM) and subcutaneous (SC) routes


  • when administering a live or live-attenuated vaccine, disinfect the skin with a non-alcoholic solution or wait for the alcohol to evaporate from the surface of the skin, then administer the vaccine and apply a dry swab (the alcohol inactivates the vaccine)


  • the recommended minimum interval between vaccine doses must be observed


  • if the interval between vaccine doses is shorter than recommended, the immune response after vaccination may be influenced by a decrease in the protective level


  • if the interval between doses is longer, the patient is optimally protected after the completion of the recommended vaccination schedule for the vaccine in question


  • if for any reason the vaccination schedule for a vaccine has not been completed, it is not necessary to repeat the schedule or administer additional doses


  1.5.3 Vaccine administration routes


  The manufacturer recommends the route(s) of administration of for each type of vaccine. Compliance with the manufacturer’s instructions regarding the route of administration is mandatory. This ensures the efficiency and effectiveness of vaccines and limits adverse effects.


  Vaccines can be administered by the following routes


  a)Per os - oral solution


  –rotavirus, cholera


  b)Intradermal


  –Bacillus Calmette-Guerin (BCG) vaccine


  c)Subcutaneous


  –Measles-mumps-rubella (MMR), varicella, meningococcal


  d)Intramuscular


  –adsorbed tetanus vaccine (VTA)


  –diphtheria-tetanus vaccine (DT)


  –diphtheria-tetanus-acellular pertussis vaccine (DTPa)


  –tetravalent DTPa + inactivated poliovirus vaccine (IPV)


  –hexavalent DTPa + IPV+Haemophilus influenzae type b conjugate (Hib) + hepatitis B virus (HepB) vaccine


  –MMR vaccine


  –pneumococcal vaccine


  –meningococcal vaccine


  –influenza vaccine


  – Human Papillomavirus vaccine (HPV) rabies vaccine


  –Covid19 vaccines


  
    [image: 26a]


    Figure 1.5.2. Needle position depending on the type of parenteral administration 
Source: Unica.md/sanatate/doctoruldinpaginata/subceunghisefaceoinjecție?

  


  1.5.4 Vaccine administration and preferred anatomic sites


  a) Oral administration (PO)


  –observe the manufacturer’s recommendations regarding the relationship with food


  –administration by syringe, in mouth, on the side of the mouth corner, drop by drop, or with a tea spoon


  –if regurgitation or vomiting occurs during administration and the administration is stopped, the dose of vaccine administered shall not be recorded


  b) Intradermal administration (ID)


  Recommended anatomic sites


  Outer side of the upper arm - BCG vaccination (at the insertion of the deltoid muscle on the humerus)


  
    [image: 26b]


    Figure 1.5.3. BCG vaccine administration
Source: http://www.bebelu.ro/vaccinarea-nou-nascutului.html

  


  Volar aspect of the forearm - intradermal reaction (IDR) to tuberculin purified protein derivative (PPD)


  
    [image: 27a]


    Figure 1.5.4. Intradermal forearm injection - tuberculin skin test
Source: http://ro.mymedinform.com/others/mantoux-test-children.html

  


  ID administration technique


  –the skin must be stretched flat for administration


  –hold the syringe with the needle pointing upwards in the dominant hand


  –insert the entire needle shaft parallel to the skin (in an aera without hair) on the longitudinal axis of the arm or forearm


  –after administration, an orange peel appearance is obtained


  –Withdraw the needle abruptly and do not rub the site


  c) Subcutaneous administration (SC)


  Recommended anatomic sites


  • external aspect of the upper arm, deltoid region - young adolescents and adults


  • anterolateral aspect of the thigh - infants


  
    [image: 27b]


    Figure 1.5.5. Needle insertion technique in subcutaneous administration
Source: http://medicalplace.blogspot.com/2013/08/injectia-subcutanata-hipodermica.html

  


  SC administration technique


  –disinfect the site


  –wait for the alcohol solution to evaporate (live or live attenuated vaccines can be inactivated)


  –make a skin fold and maintain it until the full amount of vaccine has been introduced (avoid IM penetration)


  –enter through the integument at an angle of 45 degrees - sometimes 90 degrees


  –aspirate (there is a tendency to forego aspiration in a poorly vascularised area)


  –administer vaccine


  –retract the needle


  –gently swab the site (use a dry swab if a live or live attenuated vaccine has been administered)


  d) Intramuscular administration (IM)


  Recommended anatomic sites


  • outer side of the upper arm - deltoid muscle - adult and child (if there is sufficient muscle mass)


  • anterolateral aspect of the thigh - upper 1/3, for newborn and infants (most muscle mass)


  Vaccines shall not be administered in the gluteal region as there is a risk of injury to the sciatic nerve.


  
    [image: 28a]


    Figure 1.5.6. Intramuscular injection
Source: http://www.scrigroup.com/sanatate/INJECTIA-INTRAMUSCULARA94246.php

  


  IM administration technique


  • disinfect the site


  • stretch the skin between the thumb and index finger of the non-dominant hand


  • with the needle mounted on the syringe, pierce the skin perpendicularly, relatively quickly, penetrating 4-7 cm (adult) or 1-3 cm (infant, child)


  • aspiration to check the position of the needle is not necessary


  • administer the vaccine


  • apply a dry swab and withdraw the needle sharply


  • compress the vaccine site gently for 30 seconds


  Do not massage the vaccine site immediately after vaccination.


  This action favours the rapid absorption of the vaccine into the circulatory system with the risk of anaphylaxis.


  Possible local reactions after SC or IM administration


  • pain


  • induration


  • injection site erythema


  1.5.5 Observation after vaccine administration


  • it is recommended to keep the child under medical observation for at least 15 to 30 minutes after the administration of the vaccine, especially when administering a new type of vaccine for the first time


  • the parent should be advised on:


  –hygiene rules to be observed after vaccination (e.g. parent washing hands correctly before handling the child), use of clean clothes on the child’s skin, recommendations on bathing, fresh air walking, general child care after vaccination


  –intervention at home in the event of vaccine undesirable side effects:


  -fever - correct identification, hydration, administration of antipyretics (type, doses, frequency)


  -do not give preparations containing acetyl salicylic acid (Aspirin) to the child


  -erythema, lump-like induration, pain - cold compresses or cold gel packs can be applied locally


  -do not apply ice directly to the skin


  • schedule the next visit/counselling session for the following National Immunisation Programme (NIP) or optional vaccines
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  1.6 Vaccination Contraindications and Precautions


  Assistant Professor Carmen Liliana Barbacariu MD


  • Contraindication to vaccination is a condition that increases a patient’s (recipient’s) risk of having a severe adverse reaction after receiving a vaccine.


  • True contraindications are rare and require the avoidance of administration of that vaccine as long as the condition persists.


  • The only valid and definitive contraindication for all vaccines is a history of severe allergic reaction to a previously administered dose or to an ingredient of the vaccine.


  • Precautions in the administration of vaccines are conditions that must be analysed so that the benefits of vaccination outweigh the risks.


  Prejudice and misinformation about vaccine side effects result in low vaccination rates and increased morbidity from preventable diseases.


  
    
      

      

      
    

    
      
        	
          Table 1.6.1. Vaccination contraindications and precautions (1,2,3)

        
      


      
        	
          Vaccine

        

        	
          Contraindications

        

        	
          Precautions

        
      


      
        	
          All vaccines

        

        	
          Previous severe allergic reaction to vaccine


          Allergy to one of the vaccine ingredients (severe allergy to gelatine - MMR)

        

        	
          Moderate or severe acute condition


          +/- fever (vaccination is temporarily contraindicated)

        
      


      
        	
          BCG

        

        	
          Symptomatic HIV infection

        

        	
          G < 2,500 g

        
      


      
        	
          Hepatitis B

        

        	
          Allergy to active substance or excipients

        

        	
          Premature with G < 2,000 g


          (immunogenicity ↓ under 1 month chronological age)

        
      


      
        	
          DTPa

        

        	
          Allergy to active substance or excipients


          Encephalopathy 7 days after vaccination (no other identifiable cause)

        

        	
          Guillain-Barré Synd. - in first 6 weeks after vaccination


          Progressive neurological condition (infantile spasms, unexplained seizure, progressive encephalopathy)


          > 40.5°C within 48 hours after vaccination


          Collapse or hypotonic episode within 48 hours after vaccination Seizures within 72 hours after vaccination Persistent, inconsolable crying with shrill screaming, over 3 hours, in the first 2 days after vaccination


          Severe local reaction

        
      


      
        	
          Hib

        

        	
          Allergy to active substance or excipients


          Age < 6 weeks

        

        	
      


      
        	
          Rotavirus

        

        	
          Allergy to active substance or excipients Severe immunodeficiency


          History of intussusception (+/-)

        

        	
          Poor immunity


          Chronic gastrointestinal disease Spina bifida or bladder exstrophy

        
      


      
        	
          MMR

        

        	
          Allergy to active substance or excipients Severe immunodeficiency (congenital or acquired immunodeficiencies, severely immunocompromised HIV, solid/haematological tumours, chemotherapy, long-term immunosuppressive therapy)


          Pregnancy


          History of congenital or hereditary immunodeficiency, unless immunocompetence of the potential vaccine recipient is demonstrated.

        

        	
          Recent blood derivative therapy (Ac) - specific intervals recommended in vaccine leaflet History of thrombocytopenia or thrombocytopenic purpuraNeed for tuberculin testing


          History of anaphylactic, anaphylactoid reactions after egg ingestion - risk-benefit analysis (+/-)

        
      


      
        	
          Varicella

        

        	
          After Varivax vaccination, the vaccinated person should avoid contact with:


          – persons with immunodeficiencies,


          – pregnant women who have not experienced the disease,


          – newborns of mothers with no history of chickenpox.

        

        	
          Recent blood derivative (Ac) therapy - specific intervals recommended in vaccine leaflet Specific antiviral therapy (acyclovir, famciclovir, valacyclovir) 24 hours prior to vaccination; avoid these drugs for 14 days after vaccination.

        
      


      
        	
          Influenza

        

        	
          Allergy to active substance or excipients


          Live attenuated contraindicated in immunocompromised, pregnancy

        

        	
          History of anaphylactic, anaphylactoid reactions after egg ingestion - risk-benefit analysis (+/-)

        
      


      
        	
          Polio

        

        	
          Live attenuated (OPV) contraindicated in immunocompromised persons

        

        	
          Person vaccinated with OPV will avoid contact with immunodeficient persons

        
      


      
        	
          HPV (4)

        

        	
          Allergy to active substance or excipients

        

        	
          Pregnancy

        
      

    
  


  
    
      

      

      
    

    
      
        	
          Table 1.6.2. COVID-19 vaccination contraindications and precautions (1,2,3)

        
      


      
        	
          COVID-19 vaccines

        

        	
          Contraindications

        

        	
          Precautions

        
      


      
        	
          Comirnaty BioNTech and Pfizer (6)

        

        	
          Allergy to active substance or excipients

        

        	
          Concomitant administration with other vaccines not studied


          Vaccine effectiveness, safety and immunogenicity in immunocompromised people are not known.

        
      


      
        	
          Spikevax (Moderna)


          (7)

        

        	
          Allergy to active substance or excipients

        

        	
          Caution is advised in persons on anticoagulant therapy or with bleeding diathesis.


          In persons with a history of capillary leak syndrome (CPS); Vaccine effectiveness, safety and immunogenicity in immunocompromised people are not known.

        
      


      
        	
          Vaxzevria (AstraZeneca) (5)

        

        	
          No trials for under 18


          Allergy to active substance or excipients


          Persons who had vaccine-induced thrombosis with thrombocytopenia syndrome (TTS).


          Persons who had previous episodes of capillary leak syndrome (CPS)

        

        	
          History of thrombocytopenia (autoimmune, other causes)


          Vaccine effectiveness, safety and immunogenicity in immunocompromised people are not known.

        
      


      
        	
          JCOVDEN (Janssen)


          (5)

        

        	
          No trials for under 18


          Allergy to active substances or excipients


          History of thrombosis with thrombocytopenia syndrome (TTS) after any COVID-19 vaccine


          Persons who had previous episodes of capillary leak syndrome (CPS)

        

        	
          History of immune thrombocytopenia


          Vaccine effectiveness, safety and immunogenicity in immunocompromised people are not known.


          Limited experience in pregnancy
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  1.7 Vaccine Recording and Reporting


  Assistant Professor Claudia Felicia Pop MD


  Once delivered, the vaccination must be recorded by the medical staff.


  End-of-month reports on the campaign will be prepared and submitted to the Public Health Department (DSP).


  1.7.1 Recording the medical procedure


  After administration of the vaccine, the medical procedure must be recorded in:


  • medical documents at the healthcare facility (family practice, paediatric surgery, maternity ward) where the vaccination was given: medical record, vaccination register


  • personal vaccination record - individual document handed to the family on discharge from the maternity ward


  • National Electronic Vaccination Registry (RENV)


  The following data will be recorded:


  • vaccination date


  • name of vaccine


  • lot - series, number


  • expiry date


  • name and stamp of vaccinating physician


  1.7.1.1 Medical documents at the facility


  • The medical record is a medico-legal document. Consultation and the vaccination data must be recorded very accurately.


  At the time of vaccination, the following should also be recorded:


  − child’s temperature


  − conclusion of the clinical examination to assess the child’s health status and determine whether he/she can be vaccinated, by the phrase “clinically healthy at the time of vaccination” or “cannot be vaccinated” (permanent contraindications)


  − signature of the parent/guardian, that he/she has been informed on the type of administered vaccine, diseases the vaccine protects against, what are the most common possible vaccine reactions and for which of those they should notify their doctor, advice on monitoring over the following 24-48 hours after vaccination


  After counselling, as required by the regulations in force, the parent will receive and sign an informed consent form to vaccinate, postpone or refuse to vaccinate the child (1).


  • Single vaccination register


  A document specific to each medical practice.


  Children born before 1.09.2007 registered with the family practice are to be recorded in the register of the practice. Children born after 1.09.2007 are to be entered into the electronic registry, as required by law.


  Record the following:


  • child’s name, surname and personal identification number (CNP)


  • series and number of identity card number for children over 14 years of age


  • parents’ name


  • mother’s or guardian’s CNP


  • address and phone number


  • date and type of vaccine administered according to the National Immunisation Programme (NIP) and vaccinations in special situations


  To be completed by the practice nurse or a medical registrar.
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    Figure 1.7.1. Single Vaccination Register
 Source: Personal archive

  


  1.7.1.2 Individual vaccination record


  • Handed to the family at the time of discharge from the maternity ward


  –is individual


  –is kept by the parent/guardian for each child


  –must be presented every time the child visits the doctor or at other medical appointments


  • It is proof of the vaccines given to the child


  –to record: each type of vaccine


  –date, age of the child at the time of administration


  –signature and initials of the vaccinating doctor


  –any adverse event following immunization (AEFI)


  • Serves as proof of vaccination when enrolling in groups


  • Contains the NIP vaccination schedule


  • Optional vaccines can also be registered
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    Figure 1.7.2. Sample individual vaccination record 
Source: Personal archive

  


  1.7.1.3 National Electronic Vaccination Registry (RENV)


  • Order no. 1234/3.08.2011 of the Ministry of Health requires that vaccination data for children born since 01.09.2011 (for maternity hospitals) and 01.09.2007 (for family doctors) be entered into RENV.


  • According to a rule introduced in August 2022 by an order of the Ministry of Health (MoH) (2), all vaccinators in the state or private system are currently record in the RENV data on all vaccines administered.


  • All vaccination providers are registered in RENV.


  • Each vaccinator has a login username and password to access RENV


  • The vaccinators must enter the requested data into the RENV within 3 days from inoculation


  • When a child is first registered in the RENV:


  –a unique vaccination code is generated, which allows later identification of the child in the system


  –the code will be entered on the child’s medical record and individual vaccination record


  –based on this code, children can be easily retrieved to enter subsequent vaccination data


  –previous vaccinations will also be entered, on the basis of the vaccination certificate, even if the vaccine was administered by another doctor


  • Special situations encountered when recording data


  –duplicate records (use all search filters used before entering a new child)


  –when the child is transferred to another doctor, the new doctor will take over the child in his or her RENV list, avoiding double registration


  1.7.2 Vaccination reporting


  • The family doctor is obliged to report monthly to the county/Bucharest District DSP the number of vaccinated children, by type of vaccine, and any VUSE (Government Ordinance no. 53 approved by Law no. 649 of 20 November 2001).


  • Data pertaining to monthly campaigns are reported to the DSP within the last 5 days of each month


  • Family practitioners discharge the following tasks related to vaccination and reporting thereof:


  –update their list of insured persons in the RENV


  –draw up a monthly list of insured persons eligible for vaccination


  –prepare the vaccine order in electronic format and submit it to the DSP


  –when collecting the vaccines, check the data entered by the DSP in the RENV and, if correct, confirm the stock


  –fill out the monthly form of administered vaccines


  –record data on the vaccines administered in the relevant documents


  –prepare monthly reports


  –allocate vaccines on a monthly basis


  –ensure vaccine stock


  • For reporting purposes they use:


  –National Electronic Vaccination Registry


  –Form for listing children at risk


  –Form for listing children as per the national vaccination schedule


  –Form to report Human Papillomavirus (HPV) vaccinations


  –Order form


  –Claim form


  –Risk groups vaccination form


  –Temporary form for monthly reporting of vaccines administered persons at the ages provided for in the NIP


  Vaccination reporting forms are updated regularly. The forms are available the MoH and county DSP’s websites.


  1.7.2.1 National Electronic Vaccination Registry


  • All vaccinations campaigns are followed by a reporting stage


  • According to the prescribed procedure, data on the vaccines administered are entered, including vaccine serial numbers and batch, and any adverse vaccine adverse reactions


  • At the end, select the reporting month and generate the settlement claim for the administered vaccine doses


  • A list of vaccinations carried out and registered in the RENV is submitted to the DSP on a monthly basis


  • Useful links for RENV


  http://www.insp.gov.ro/index.php/manuale-renv-maternitati-si-medici/file/13-manuale-renv-maternitati-si-medici (accessed 24.01.2023)


  https://sgg.gov.ro/1/wp-content/uploads/2022/05/HG-93.pdf (accessed 24.01.2023)


  https://renv.ro (accessed 24.01.2023)


  1.7.2.2 Monthly reimbursement claim form


  • use this form to claim payment only for the doses of vaccine administered and not all the doses received during the reporting month


  • calculate the amount receivable for each type of vaccine administered (by entering the price of each dose of vaccine as stated in the take-over receipt)


  • this helps us to centralise the vaccine stocks at the practice


  In support the invoice for vaccination services, vaccinator family doctors will submit the following documents to the DSP:


  • report of administered vaccines listed from the RENV (personal data will be duly protected, since this document contains the CNP’s of vaccinated persons)


  • form (report) on vaccination services rendered to groups at risk or contacts from infectious disease hotbeds (personal data will be duly protected, since this document contains the CNP’s of vaccinated persons)


  • HPV vaccination reporting form


  • order form


  • reimbursement claim form


  • temporary form for monthly reporting of vaccines administered to persons at the ages set out in the NIP


  Please note that the documents requested monthly by the DSP in support of the invoice for vaccinations may change periodically.
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  1.8 Methodology for Monitoring Adverse Events Following Immunization (AEFI)


  Assistant Professor Carmen Liliana Barbacariu MD, Emiliana Costiug MD


  
    “Truthfulness is key to maintaining confidence in the National Immunisation Programme.”

  


  The goal of preventing of infectious diseases through national immunisation programmes can only be attained if very good vaccination coverage (95%) is achieved, which requires:


  • well-trained health professionals capable of detecting AEFI (Adverse Events Following Immunization) and providing safe vaccination services.


  • a system for reporting and investigating adverse events following immunization with well-defined working algorithms.


  • a professional communication system to deliver relevant information to parents, community, media and staff involved in the National Immunization Programme (NIP) and AEFI surveillance.


  • inclusion of safe and effective vaccines in the NIP


  1.8.1 Definition of adverse events following immunization (AEFI) (1,2)


  An adverse event following immunization is “any untoward (adverse) medical occurrence (unexpected reactions, abnormal laboratory findings, symptoms or diseases) which takes place within 30 days from vaccination, depending on the type of adverse reaction, and which does not necessarily have a causal relationship with the usage of the vaccine”. National Centre for Communicable Diseases Surveillance and Control. Methodology for Monitoring Adverse Events Following Immunization - AEFI, 2022.


  Usually, these reactions occur within 30 days after vaccination, and possibly even later, depending on the type of adverse reaction and in the case of newly developed vaccines (COVID-19 vaccines) (1).


  CIOMS (Council for International Organisations of Medical Sciences), 2012, defines the following categories of causes of AEFI (1):


  1.Vaccine product-related reactions: AEFI is caused or precipitated by one or several components of the vaccine.


  2.Vaccine quality-related reaction: defects related to the vaccine production, defects of the administration devices.


  3.Immunization error-related reaction (programmatic errors): related to deficiencies in vaccine handling (cold chain break, expired vaccine), failure to adhere to vaccine indications or contraindications, administration errors (incorrect dose, inadequate dilution, incorrect technique).


  4.Immunization anxiety-related reaction: vasovagal syncope (children >5 years, teenagers).


  5.Coincidental reaction: reaction with a different cause but which is temporally associated with vaccination.


  Cluster AEFI: “two or more cases of the same or similar adverse events following immunization occurring during the same period, in the same county, in the same geographic location and that are associated with the administration of the same type of vaccine or of a vaccine from the same lot or by the same vaccinator” (1). National Centre for Communicable Diseases Surveillance and Control. Methodology for Monitoring Adverse Events Following Immunization - AEFI, 2022.


  1.8.2 Classification of AEFIs by severity/seriousness (1,2,3)


  • Minor reactions (common) – following immune response to vaccine antigens or excipients.


  • local: redness, swelling and pain at injection site


  • systemic: fever and discomfort.


  • Severe and serious (rare) reactions - following the body’s reaction to a specific component in the vaccine.


  • Severe reactions following immunisation: seizures, thrombocytopenia, hypotonic-hyporesponsive episodes, persistent inconsolable screaming;


  • Serious reactions following immunisation: life-threatening, may result in death (require in-patient hospitalization) or result in persistent or significant disabilities or congenital anomalies.


  In order to establish causality, it is necessary to report and investigate (3):


  1.All forms of severe/serious AEFI


  2.Severe AEFI, “other severe reactions or unusual events that are not time-bound and are deemed by the health professionals or the public to be related to vaccination”. National Centre for Communicable Diseases Surveillance and Control. Guidelines for the investigation of severe and serious AEFI 2017; 1-10.


  1.8.3 Types of AEFI that must be reported (1)


  • Reporting is not required in cases of minor local reactions (common injection site reactions of lower intensity).


  • Report any AEFIs, regardless of reaction (even minor local ones), occurring after administration of newly developed or newly introduced vaccine products in the NIP (4).


  1.Local reactions to be reported:


  • Injection site abscess


  Fluctuating or suppurative lesion at the injection site, with or without fever.


  • Severe local reaction


  Erythema and/or local swelling, associated with:


  • swelling extending to the nearest joint


  • pain, rash and swelling lasting more than 3 days and interfering with daily activity


  • OR requires hospitalisation.


  AEFI to BCG:


  • Reaction at injection site - lingering ulcers lasting > 2-3 months


  • Localised lymphadenopathy/lymphadenitis on injection side (most commonly axillary), persisting 1-12 months after vaccination.


  • Disseminated BCG infection, confirmed by isolation of BCG vaccine strain of Mycobacterium bovis, diagnosed 1-12 months after BCG vaccination.


  • BCG osteitis/osteomyelitis - bone damage with isolation of the BCG strain of Mycobacterium bovis.


  2.Systemic adverse reactions: (3,2,1)


  • Central nervous system


  a)Acute paralysis - report if it occurs within the first 30 days after an immunization.


  • Acute flaccid paralysis after administration of oral poliovirus vaccine (OPV) - in immunocompromised individuals.


  • Guillain-Barré syndrome (GBS) - acute onset, rapidly progressive, ascending, symmetric flaccid paralysis appearance with loss of sensation, afebrile.


  b)Encephalopathy - report cases diagnosed within the first 72 hours after a vaccination (rubella and pertussis).


  c)Encephalitis, meningitis - report if diagnosed within the first 4 weeks after immunisation.


  d)Febrile or afebrile seizures - any vaccine, more so DTP and rubella.


  • generalised seizures (no neurologic focal signs).


  • occurring in the first 3 days after administration of DTP vaccine - caution when administering subsequent doses (MoH Order No 1349/1995).


  • Allergic reactions


  a)Anaphylactoid reaction (acute hypersensitivity) - within the first 2 hours after immunization, manifested by:


  –wheezing (bronchospasm);


  –stridor (laryngospasm, laryngeal oedema);


  –skin manifestations (e.g. urticaria, angioedema).


  b)Anaphylactic shock - Cardiovascular collapse (altered consciousness, drop in blood pressure) which may be associated with acute respiratory failure - immediate reaction (minutes) after vaccination.


  • Other systemic reactions that require reporting:


  a)Toxic shock syndrome - Insidious onset, a few hours after vaccination, with fever, vomiting and watery diarrhoea. Death after 24-48 hours.


  b)High and severe fever


  –High fever - 39º-40.4ºC (rectal) / 38.2º-39.6ºC (axillary)


  –Hyperpyrexia - 40.5ºC (rectal) / 39.7ºC (axillary)


  c)Collapse - shock with hypotonia, hyporeflexia (especially at DTP, children under 10)


  –sudden onset event (first 24-48 hours after vaccination),


  –lasts from a few minutes to a few hours,


  –symptoms: pallor or cyanosis, hyporesponsive, hypotonia.


  d)Persistent inconsolable screaming - continuous crying, over 3 hours, with characteristic whining, difficult to comfort.


  Collapse and persistent inconsolable screaming occurring within the first 48 hours after DTP administration requires caution when administering subsequent doses of DTP - MoH Order No 1349/13.07.1995


  3. AEFIs associated with COVID-19 vaccination (4,5)


  COVID-19 vaccines were authorised under a procedure called “conditional marketing authorisation”, and therefore require additional monitoring.


  The reporting of adverse events following immunisation allows the safety profile of these vaccines to be defined.


  According to reports from the European Medicines Agency, there is a possible association between:


  • Very rare severe thrombotic events associated with thrombocytopenia and vaccination with Vaxzevria (produced by AstraZeneca) and Janssen COVID-19,


  • Risk of myocarditis and pericarditis within 14 days of Comirnaty or Spikevax vaccination.


  1.8.4 Responsibilities on reporting AEFIs (1)


  Adverse effects following immunisation (AEFI) are to be reported in compliance with GD 657/2022 (methodological standards - MoH Order No 1738 of 29 June 2022).


  Reporting is possible:


  1.directly in the National Electronic Vaccination Registry (RENV) by the vaccinating doctor.


  2.according to Annex A (AEFI Report Form) of the methodology published by the National Centre for Surveillance and Control of Communicable Diseases (6)


  Responsibilities of the vaccinating family doctor:


  • Reports AEFIs immediately by telephone to the DSPJ.


  The following information must be communicated: “first and last name initials, place of residence, date of birth, gender, employer/community, date of onset, date of detection, date of vaccination, type of vaccine (vaccine antigens and vaccine name, including trade name), manufacturer, batch no., expiry date, type of AEFI (clinical diagnostic), family practice/health facility where the vaccine was administered, and name of supervising physician”.


  • Introduces in RENV the information about AEFI (MoH Order No 964/2022), if accessible.


  • Works together with the epidemiologist to provide the information required to complete the AEFI Report Form (Annex A) - within 24 hours after reporting the event.


  • Works together with the County/Bucharest City DSP in the investigation of reported adverse reactions (submits medical documents upon request)


  An AEFI (AEFI Investigation Report - Annex B) (7)) is investigated in compliance with the “Guidelines for the investigation of severe and serious AEFI” (3).


  Reporting AEFIs in the European alert system and the to the World Health Organization (WHO) (1,2).


  National Agency for Medicines and Medical Devices (ANMDM):


  • Online reporting system of adverse reactions, accessible to patients, parents, health professionals at: http://www.anm.ro/anmdm/med_reactie_adversa.html


  • Through its pharmacovigilance activity ANMDM, regularly communicates all received and registered AEFIs.


  • All validated serious and non-serious adverse reactions, for which a causal relationship with vaccine administration is suspected or confirmed, are submitted to the European Union adverse reaction database (EudraVigilance) and to the WHO in accordance with the legal provisions in force. https://vaccinare-covid.gov.ro/reactii-adverse-post-vaccinale-indezirabile/
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  1.9 Family Doctor’s Emergency Kit in AEFI-induced Emergencies


  Valeria Herdea MD, Raluca Ghionaru MD


  Minimal Medical Emergency Kit


  The medical emergency kit is supplied according to the recommendations of the applicable regulations:


  
    –MoH Order No 153/2003 approving the methodological standards on the establishment, organization and functioning of medical offices


    –Law No 629/2001 approving Government Ordinance No 124/1998 on the organisation and functioning of medical offices, Art.15


    –ORDER No 1.760 of 14 October 2020, amending and supplementing Order No 153/2003 of the Minister of Health and Family approving the methodological standards on the establishment, organization and functioning of medical offices

  


  Vaccination is a medical procedure for which doctor’s offices must be equipped with a dedicated emergency response kit.


  Adverse effects following immunisation (AEFIs) are one of the situations requiring emergency response that may occur and develop in the family doctor’s practice. All the medical personnel of the practice must be trained to respond in such situations.


  The medical emergency kit must contain:


  • Epinephrine 1:1000 or FASTJEKT® type dose IM 0.3 ml


  • Antihistaminic: Diphenhydramine hydrochloride 50 mg/ml injection or oral


  • Salbutamol 100 micrograms/dose


  • Diazepam rectal solution 5 mg or 10 mg ampoules


  • Antipyretics: paracetamol, ibuprofen, algocalmin


  • Systemic and local anti-inflammatories


  • Needles, syringes, glucose 5%, saline 0.9%


  • Ventilation mask


  • Stethoscope


  • Blood pressure monitor


  • Alcohol swabs, dressings, leucoplast


  • Tweezers, scissors


  • Oxygen source (optional, general office equipment)


  • Pulse oximeter.


  Recommended medical interventions are shown in the table below by type of recognised and diagnosed adverse effect following immunisation (AEFI).


  
    
      

      

      

      

      
    

    
      
        	
          Table 1.9.1. Identification and management of adverse effects following immunisation (AEFIs)

        
      


      
        	
          Reaction

        

        	
          Symptoms

        

        	
          Time of occurrence

        

        	
          Intervention

        

        	
          Surveillance/ Observations

        
      


      
        	
          Local reactions

        

        	
          local swelling

        

        	
          5-30 min. up to 3 days after vaccination

        

        	
          –cold compresses applied locally


          –antihistamine or anti-inflammatory gels in small amounts 1-2 times /24 hours

        

        	
          15-30 min.

        
      


      
        	
          locoregional adenitis

        

        	
          24-48 hours, facilitated by poor hygiene, grazing lesions

        

        	
          –persistent adenitis, with local and systemic inflammatory signs present - refer to the infectious disease department


          –treat with local disinfectant and appropriate systemic antibiotic therapy

        

        	
          Good personal hygiene

        
      


      
        	
          Systemic reactions

        

        	
          Persistent fever


          Hyperpyrexia (T>39°C)

        

        	
          2-48 hours after vaccination

        

        	
          a. Physical methods to reduce fever


          –wraps in warm water or room temperature sheets changed every 5 minutes (approx. 3-5 changes with temperature control)


          –warm shower gradually decreasing water temperature 5-10 minutes

        

        	
      


      
        	
          b. Medicines to reduce fever


          – Age <3 months paracetamol 40 mg/kgbw/24 hours in 3-6 oral/intrarectal doses

        

        	
          - paracetamol-based products can be administered from the first day of life

        
      


      
        	
          – Age > 3 months ibuprofen 20 mg/kgbw/24 hours in 3-4 doses

        

        	
          - ibuprofen-based products can be administered after 3 months of age

        
      


      
        	
          - metamizole sodium 30 mg/kg, max 50 mg/kgbw/24 hours a. solution 50mg/ml 1-2 drops/kgc/24 hours (in two doses)


          b. suppositories 300 mg/sup

        

        	
          - metamizole sodium should be used in extremis, as it may induce spinal cord aplasia in case of overdose

        
      


      
        	

        	
          Extreme agitation or malaise, poor appetite, persistent screaming >3 hours after vaccination

        

        	
          - in the first 48 hours after vaccination; manifestations are transient

        

        	
          1.Surveillance


          2.Does not require drug therapy


          3.Adequate hydration

        

        	
          Counselling to reduce parents’ anxiety

        
      


      
        	

        	
          Tonic-clonic seizures in febrile setting - may occur in the first 48 hours after vaccination if high fever persists

        

        	

        	
          a.Reduce fever (see steps above)


          b.Anticonvulsant


          Diazepam rectal solution 5 mg or 10 mg/ampoule (dose = 0.5 mg /24 hours) or Diazepam ampoules 10 mg/2 ml (dose 0.5 - 1 mg/kgbw)

        

        	
      


      
        	

        	
          Severe systemic reaction: the triad: fever + arthralgias + massive local oedema

        

        	
          May occur between 30 min - 24 hours

        

        	
          Admission to an infectious disease ward

        

        	
      


      
        	

        	
          Adenopathy/ Axillary adenitis after BCG vaccination

        

        	
          - 3 weeks - 3 to 12 months after vaccination

        

        	
          –Surveillance


          –Referral to pulmonologist for initiation of specific treatment

        

        	
      


      
        	

        	
          F. Acute paralysis, Guillain-Barre Syndrome, Encephalopathy, Encephalitis, Meningitis

        

        	
          – 48-72 hours up to 30 days after vaccination

        

        	
          - in case of suspected diagnosis of severe systemic reaction to vaccine, refer to the infectious diseases department

        

        	
          Clear, understandable advice to parents to monitor the child over the first 30 days after vaccination

        
      


      
        	
          Immediate life-threatening allergic reactions

        

        	
          Anaphylactoid reaction (acute hypersensitivity)

        

        	
          - within the first 2 hours after vaccination Clinical manifestations: wheezing or shallow breathing (bronchospasm) laryngospasm/ laryngeal oedema; possible- urticaria, facial oedema or generalised oedema

        

        	
          In practice, it remains an indirect intervention - by strongly advising the caregiver to present to the emergency department (patient at home)

        

        	
          Clear, understandable advice to parents to monitor the child over the first hours - 30 days after vaccination

        
      


      
        	

        	
          Anaphylactic shock

        

        	
          Can set in within the first few minutes after vaccination.


          Diagnostic triad: skin signs + respiratory signs + circulatory signs

        

        	
          –anamnesis: APP, AHC


          –history of allergy in personal, family history

        

        	
          Strong recommendation to monitor patient for 15-30 minutes after vaccination

        
      

    
  


  Anaphylactic shock (1-3)


  Severe allergic reaction, although rated in medical literature with a relatively low risk of occurrence after vaccination (up to 5% in the general population), is a major emergency since it may be life-threatening.


  Diagnosis: signs and symptoms of anaphylactic shock


  Most common manifestations:


  • cutaneous syndrome - urticaria (90%), erythema (50%),


  • respiratory syndrome (50%), stridor (50%), dyspnoea (50%),


  • circulatory syndrome (hypotension, dizziness, syncope) - 30%.


  In older children, differential diagnosis should be made after vaccination for: Anaphylaxis - an acute systemic reaction with a potentially fatal course, mediated by the immune system - with all the symptoms described above.


  Vaso-vagal reaction - the effect of painful or emotional stimuli can cause a vaso-vagal response with reduced cerebral blood flow and temporary loss of consciousness.


  Anxiety - a physiological state identified by medical staff and recognised by the patient as fear, dread, excessive worrying accompanied by vegetative symptoms and psychomotor agitation.


  Mini-guide anaphylactic shock intervention in 10 steps


  1.Recognition. Diagnosis. Call 112.


  2. ABC clinical assessment:


  A.Airway permeability


  B.Breathing


  C.Circulation


  3.Safety position (right lateral decubitus position + lower limbs raised as far as the patient’s condition allows, to favour reperfusion)


  4.Epinephrine 1:1.000 IM or SC


  
    
      

      

      
    

    
      
        	
          Table 1.9.2 Recommended epinephrine doses by age

        
      


      
        	
          Dose: 0.01 ml/kg - max. 0.5 ml

        

        	
          Age

        

        	
          Epinephrine

        
      


      
        	

        	
          2-6 months

        

        	
          0.07 ml

        
      


      
        	

        	
          7-12 months

        

        	
          0.10 ml

        
      


      
        	

        	
          13 months - 4 years

        

        	
          0.15 ml

        
      


      
        	

        	
          5 years

        

        	
          0.20 ml

        
      


      
        	

        	
          6-9 years

        

        	
          0.30 ml

        
      


      
        	

        	
          10-13 years

        

        	
          0.40 ml

        
      


      
        	

        	
          >14 years

        

        	
          0.50 ml

        
      

    
  


  Epinephrine precautions


  1.Do not inject into the same limb as the vaccine


  2.The anterolateral aspect of the thigh is the ideal site for IM administration


  3.If two vaccines have been administered in both thighs:


  –child >12 months old, administer epinephrine IM in deltoid


  –child <12 months - outer-upper area of triceps


  Note: there are no contraindications to epinephrine administration in anaphylactic shock! Pharmaceutical forms:


  → Adrenaline injection IM: 0.3 ml/ampoule (Epipen, Fastjekt, Twinjekt) - use in children over 6 years of age


  → Adrenaline injection in 1 ml ampoules = 1 mg, dose 0.3-0.5 mg IM


  4.Administer O2 - free flow or on mask.


  In ideal conditions, heated and humidified 4-5 l/min


  5.Antihistamine - IM if patient is unconscious, 50 mg/ml or 1 ml


  –Oral - conscious patient dose = 1-2 mg/kg


  
    
      

      
    

    
      
        	
          Table 1.9.3 Recommended antihistamine doses by age 
Product: Diphenhydramine hydrochloride (Benadryl)

        
      


      
        	
          Age

        

        	
          Dose

        
      


      
        	
          < 2 years

        

        	
          0.25 ml

        
      


      
        	
          2-4 years

        

        	
          0.50 ml

        
      


      
        	
          5-11 years

        

        	
          0.5-1 ml

        
      


      
        	
          >12 years

        

        	
          1 ml

        
      

    
  


  Antihistamine precautions


  Do not administer before epinephrine.


  Do not administer IM in the same area as epinephrine.


  Can be injected on the same side as the vaccine.


  6.Dyspnoea, wheezing


  a)Salbutamol (Ventolin)


  Pharmaceutical form: spray 100 mcg/can


  Dose/kgbw/24 h = 125 micrgr/kg - 1 puff/12 kg


  Can be repeated after 15 min., max. 4 times per babyhaler (infant) or volume (large child)


  b)Methylprednisolone (Solu Medrol)


  Pharmaceutical form: 40 mg/ml, 250 mg/4 ml vials


  Dose 5 mg/kg/dose


  7.Monitor vital signs: consciousness, respiration, pulse, BP, pulse rate, breathing, tonus.


  8.Assisted transport to hospital. Evaluate as per internal intervention protocol. Record in the office documents, patient chart.


  9.Report incident to DSP, ANMDM, National Manufacturer/Distributor.
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  1.10 Vaccination Catch-up


  Emiliana Costiug MD


  The postvaccination immune response has been the subject of extensive research to identify the best solutions for the most effective protection. On the basis of these studies, vaccine administration criteria related to the age of vaccination and the interval between doses were established. A vaccine’s efficacy may be influenced by possible interactions with drugs or combinations with other vaccines.


  Designing a national vaccination schedule entails determining the optimal age for vaccination, respecting an optimal interval between doses, and complying with criteria for combination with other vaccines.


  If vaccines were not administered at the optimal age, a catch-up schedule should be drawn up considering the recommended minimum intervals between doses and rules combinations with other vaccines (1).


  1.10.1 Minimum vaccination age


  Vaccines must not be administered before the recommended minimum age. In exceptional circumstances, vaccines may be administered before the recommended minimum age for temporary protection but will not be a valid dose.


  One example is the MMR vaccine. It is given to children aged 6-11 months to provide temporary protection in the event of a measles outbreak. To ensure long-lasting immunity to MMR, it is recommended to repeat the vaccination at the recommended age, no sooner than 28 days after the first dose (1).


  1.10.2 Minimum intervals between doses of the same vaccine (2)


  • Most vaccines in the vaccination schedule require two or more doses to develop an adequate and persistent immune response.


  • There is a strong recommendation to respect the minimum intervals between successive doses of the same vaccine. In exceptional circumstances (e.g. traveling), the minimum interval may be reduced by up to 4 days.


  • A shorter interval between doses may result in a lower protective antibody titre.


  • A longer interval between doses will not reduce the final antibody concentration, but an adequate immune response will be obtained by completing the vaccination schedule and administering all recommended doses.


  • If the vaccination schedule is interrupted, it is not necessary to start over or administer additional doses, but only to complete the schedule with the remaining doses (Table 1.10.1.).


  1.10.3 Criteria for combination with other vaccines


  1.Inactivated vaccines may be given at the same time with or at any interval from the another inactivated or live vaccine.


  2.Live vaccines can be given at the same time with or at minimum 4 weeks from any other live vaccine.


  Examples of live vaccines: MMR, varicella, rotavirus.


  To consult the vaccination schedule of a European country or to develop a catch-up schedule, you can use the “ECDC Vaccine Scheduler” application at: https://vaccine-schedule.ecdc.europa.eu/


  
    
      

      

      

      

      
    

    
      
        	
          Table 1.10.1. Recommended minimum age and intervals between vaccine doses (2,3)

        
      


      
        	
          Vaccine

        

        	
          Minimum age

        

        	
          Minimum interval
D1-D2

        

        	
          Minimum interval
D2-D3

        

        	
          Minimum interval
D3-D4

        
      


      
        	
          BCG

        

        	
          4-7 days

        

        	

        	

        	
      


      
        	
          DTP/DT

        

        	
          6 weeks

        

        	
          4 weeks

        

        	
          4 weeks

        

        	
          6 months

        
      


      
        	
          IVP

        

        	
          6 weeks

        

        	
          4 weeks

        

        	
          4 weeks

        

        	
          6 months

        
      


      
        	
          MMR*

        

        	
          12 months

        

        	
          4 weeks

        

        	

        	
      


      
        	
          Hep B

        

        	
          First day of life

        

        	
          4 weeks

        

        	
          8 weeks


          and min. 16 weeks from first dose

        

        	
          16 weeks


          Minimum age for final dose = 24 weeks

        
      


      
        	
          Hib

        

        	
          6 weeks

        

        	
          4 weeks

        

        	
          4 weeks

        

        	
          6 months

        
      


      
        	
          Pneumococcal

        

        	
          6 weeks

        

        	
          4 weeks

        

        	
          4 weeks

        

        	
          6 months

        
      


      
        	
          Rotavirus**

        

        	
          6 weeks


          Max. age for D1 - 14 weeks 6 days

        

        	
          4 weeks


          Max. age for D2 - 6 months

        

        	
          4 weeks


          Max. age for D3 - 8 months

        

        	
      


      
        	
          Meningococcal ACWY

        

        	
          6 weeks

        

        	
          8 weeks

        

        	
          The vaccination schedule differs according to vaccination starting age. Please refer to the SPC.

        
      


      
        	
          Meningococcal B

        

        	
          Bexsero – 8 weeks


          Trumenba – 10 years

        

        	
          The vaccination schedule differs according to vaccination starting age. Please refer to the SPC.

        
      


      
        	
          Varicella

        

        	
          12 months

        

        	
          3 month - children < 13 years


          4 weeks – >13 years

        

        	

        	
      


      
        	
          HPV***

        

        	
          9 years

        

        	
          The vaccination schedule differs according to vaccination starting age. Please refer to the SPC.

        
      

    
  


  *In epidemics, the MMR vaccine is given to children aged 6-11 months for temporary protection against measles


  ** Rotarix vaccination schedule - 2 doses at age 2-4 months RotaTeq vaccination schedule - 3 doses: 2-4-6 months


  ***NIP - optional vaccination of girls aged 11-18 years on request to the family doctor
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  1.11 Recommendations on Vaccination Age and Intervals Between Doses


  Simona Niculina Rus MD


  
    
      

      

      

      

      

      
    

    
      
        	
          Table 1.11.1. Recommendations on vaccination timing and intervals between doses

        
      


      
        	
          Vaccine

        

        	
          Optimal age (1)

        

        	
          Minimum age (1)

        

        	
          Optimal interval between doses (1)

        

        	
          Minimum interval between doses (1)

        

        	
          Vaccination schedule Romania (2) / Observations

        
      


      
        	
          BCG

        

        	
          2-7 days

        

        	

        	

        	

        	
          On discharge from maternity. For newborns with a birth weight <2,000 g, delay administration until the required weight is reached. If the infant aged up to 3 months weighs >2,000 g, give BCG vaccine without PPD IDR testing.


          Between 3 months and 4 years, with prior PPD IDR testing. Reading vaccine scar is no longer recommended.

        
      


      
        	
          DTaP

        

        	
          D1-2 months D2-4 months D3-6 months D4-15-18 months D5-4-6 years

        

        	
          D1-6 weeks D2-10 weeks D3-14 weeks D4-12 months D5-4 years

        

        	
          D1-D2-8 weeks D1-D3-8 weeks D3-D4 -6-12 months


          D4-D5-3 years

        

        	
          D1-D2-4 weeks


          D2-D3-4 weeks


          D3-D4-6 months D4-D5-6 months

        

        	
          Primovaccination (2,4): 2-4 -11 months


          Revaccination (2,4,20) R1-5-6 years (DTP-IPV)


          R2-14 years (dT)


          D4-DTPa need not be repeated if administered > 4 months after D3.


          D5-DTP not required if D4 was administered >/= 4 years.

        
      


      
        	
          IPV

        

        	
          D1-2 months D1-2 months D2-4 months


          D4-4-6 years

        

        	
          D1-6 weeks D2-10 weeks D3-14 weeks D4-4 years

        

        	
          D1-D2-8 weeks D2-D3 -8-14 weeks


          D3-D4-3-5 years

        

        	
          D1-D2-4 weeks


          D2-D3-4 weeks


          D3-D4-6 months

        

        	
          IPV-Final dose should be given >/= 4 years and at least 6 months after the previous dose.

        
      


      
        	
          Hib

        

        	
          D1-2 months D2-4 months D3-6 months D4-12-15 months

        

        	
          D1-6 weeks D2-10 weeks D3-14 weeks D4-12 months

        

        	
          D1-D2-8 weeks D1-D3-8 weeks D3-D4 -6-9 months

        

        	
          D1-D2-4 weeks


          D2-D3-4 weeks


          D3-D4-8 weeks

        

        	
          3 doses (2): 2-4-11 months (hexavalent vaccine)


          ACIP(3,4) recommends primovaccination with 3 doses - at 2, 4 and 6 months, followed by a booster dose 6-12 months after the last dose.


          No routine recommendation > 5 years.


          Unvaccinated child over 15 m.o.a.- one dose only!

        
      


      
        	
          Hep B

        

        	
          D1-at birth D2-1-2 months D3-6-18 months

        

        	
          D1-at birth D2-4 weeks


          D3-24 weeks

        

        	
          D1-D2-4 weeks


          – 4 months D2-D3-8


          weeks – 17 months

        

        	
          D1-D2– 4 weeks


          D2-D3– 8 weeks

        

        	
          4 doses (2,4): 0-2-4-11 months Hepatitis B vaccine contained in a multi-antigen vaccine should not be given under 6 weeks of age. 4 doses may be administered when, after D1 at birth, the Hepatitis B vaccine is contained in a multi-antigen vaccine

        
      


      
        	
          MR

        

        	
          D1-12-15


          months D2-4-6 years

        

        	
          D1-12 months D2-13 months

        

        	
          D1-D2-3-5 years

        

        	
          D1-D2:


          4 weeks

        

        	
          2 doses (2,19): 12 months and 5 years In special circumstances, MMR vaccine can be given from 9 months. Doses of MMR vaccine given < 1 year will not be taken into account, they are not age-appropriate vaccinations, and the child will subsequently receive 2 doses of MMR vaccine according to the NIP.

        
      


      
        	
          PCV

        

        	
          D1 – 2 months D2 – 4 months D3 – 6 months D4 – 12-15 months

        

        	
          D1 – 6 weeks


          D2 – 10 weeks


          D3 – 14 weeks


          D4 – 12 months

        

        	
          D1-D2– 8 weeks


          D2-D3– 8 weeks


          D3-D4– 6 months

        

        	
          D1-D2– 4 weeks


          D2-D3– 4 weeks


          D3-D4– 8 weeks

        

        	
          3 doses (2,5): 2-2-11 months.


          Under 1 year (4,5): 4 doses at 2, 4, 6 months and between 12-15 months Over 7 months:


          3 doses (D1 and D2 with at least 4 weeks between doses, D3 at 12-15 months, at least 8 weeks after D2)


          12-23 months (4,5): 2 doses 8 weeks apart Unvaccinated child over 24 m.o.a.- one dose only!

        
      


      
        	
          PPSV

        

        	

        	
          D1 – 2 years D2 – 7 years

        

        	
          D1-D2 – 5 years

        

        	
          D1-D2 – 5 years

        

        	
          (6) In at-risk children aged >2 years, one dose of PPSV is recommended at the end of the PCV vaccination series.


          PPSV23 at least 8 weeks after PCV13 and at least 5 years after the previous PPSV23 (4).

        
      


      
        	
          RV

        

        	
          D1 – 2 months D2 – 4 months D3 – 6 months

        

        	
          D1 – 6 weeks


          D2 – 10 weeks


          D3 – 14 weeks

        

        	
          D1-D2– 8 weeks


          D2-D3– 8 weeks

        

        	
          D1-D2– 4 weeks


          D2-D3– 4 weeks

        

        	
          (7) Last dose (Rotarix) - administration up to 24 weeks of age.


          (8) Last dose (Rotateq) - administration up to 32 weeks of age.

        
      


      
        	
          Var

        

        	
          D1-12– 8 weeks


          D2-4 – 6 years

        

        	
          D1 - 12 months D2 - 15 months

        

        	
          D1-D2– 3-5 years

        

        	
          D1-D2– 12 weeks

        

        	
          (4) doses at minimum 3 months


          -12 months-12 years - two doses at minimum 3 months, but if the second dose is given at least 4 weeks after the first dose, it may be considered invalid.


          - ≥ 13 years- 4 weeks minimum interval between doses.

        
      


      
        	
          MCV ACW135Y

        

        	

        	
          D1 – 6 weeks

        

        	

        	
          D1-D2– 8 weeks

        

        	
          (9) 6 weeks - 6 months - two doses at 2-month interval and booster at 12 months at minimum 2 months after last dose


          ≥ 6 months - one dose and booster at 12 months at a minimum interval of 2 months


          ≥ 12 months – one dose


          (7) If D1 given at or after age 16, booster dose not needed.


          (8) At 16-23 y.o.a., meningococcal vaccine serogroup B can be administered.

        
      


      
        	
          MenB


          (rDNA, component, adsorbed)

        

        	

        	

        	

        	

        	
          (10) 2-5 m.o.a - 2 doses at 2-month interval or 3 doses at 1 month interval and booster at 12-15 m.o.a 6 months after last dose


          6-11 m.o.a. - 2 doses at 2-month interval and booster at 12 months of age minimum 2 months after last dose


          12-23 weeks - 2 doses at 2 months interval and booster at 12-23 m.o.a minimum 2 months after last dose


          ≥ 2 years - 2 doses at 1-month interval and booster for persons at risk of meningococcal infection

        
      


      
        	
          MenB (recombinant, adsorbed)

        

        	

        	

        	

        	

        	
          ≥ 10 years (11)


          2 doses at 6-month interval


          3 doses: 2 doses ≥ 1 month apart, followed by a third dose at least 4 months after the second dose


          Booster dose - To persons at persistent risk of meningococcal disease

        
      


      
        	
          dT

        

        	
          D1-11– 12 years

        

        	
          D1 – 7 years

        

        	
          D1-D2 – 10 years

        

        	
          D1-D2 – 5 years

        

        	
          In the second or third trimester of pregnancy, if ≥ 10 years have elapsed since the last dose of tetanus and/or diphtheria-tetanus vaccine.

        
      


      
        	
          Tdap

        

        	
          D1 > 11 years

        

        	
          D1 – 7 years

        

        	

        	

        	
          Td can be administered regardless of the last dose of vaccine containing T or D. It can be administered to pregnant women (preferably between weeks 27 and 36 of gestation) regardless of the previous vaccination schedule.

        
      


      
        	
          Hep A

        

        	
          D1-12– 23 months


          D2 >18 months

        

        	
          D1 - 12 months D2 –18 months

        

        	
          D1-D2:


          6-18 months

        

        	
          D1-D2:


          6 months

        

        	
          (4) Minimum age for administering D2 is 18 months

        
      


      
        	
          HZV

        

        	
          D1 > 50 years

        

        	
          D1 – 50 years

        

        	

        	

        	
          (4) 2 doses at 0 and 2-6 months for persons aged ≥50

        
      


      
        	
          HPV

        

        	
          D1-11:


          12 years 12-11-


          12 years plus


          2 months D3-11–


          12 years plus


          6 months

        

        	
          D1 – 9 years D2 – 9 years plus 4 weeks D3 – 9 years plus 24 weeks

        

        	
          D1-D2:


          8săpt.


          D2-D3 – 4 months

        

        	
          D1-D2:


          4 weeks D2-D3:


          12săpt.

        

        	
          ACIP recommendation (4,12,13,14)


          Recommended vaccination age: 11-12 years 9-14 years – two doses at 6-12 month interval


          > 15 years – 3 doses: D1-D2 – 1-2 months, D1-D3 – minimum six months.

        
      


      
        	
          IIV

        

        	
          D1 >6 months

        

        	
          D1-6 months

        

        	
          D1-D2:


          4 weeks

        

        	
          D1-D2:


          4 weeks

        

        	
          6 months - < 9 years: 2 doses at minimum 4-week interval.


          If ≥2 doses of trivalent or tetravalent influenza vaccine have been administered before 1 July 2022, 1 dose only will be administered (16,17).

        
      


      
        	
          LAIV

        

        	
          D12 – 49 years

        

        	
          D1 – 2 years

        

        	
          D1-D2:


          4 weeks

        

        	
          D1-D2:


          4 weeks

        

        	
          ≥2-49 years intranasal (18)

        
      


      
        	
          HD-IIV4

        

        	

        	

        	

        	

        	
          ≥ 60 years (15)

        
      

    
  


  
    
      

      
    

    
      
        	
          Table 1.11.2. Abbreviations

        
      


      
        	
          Diphtheria-tetanus-acellular pertussis (DTaP) Poliovirus, Inactivated (IPV)


          Haemophilus influenzae type b (Hib) Hepatitis B (HepB)


          Measles-mumps-rubella (MMR) Pneumococcal conjugate (PCV) Pneumococcal polysaccharide (PPSV) Rotavirus (RV)


          Varicella (Var) Meningococcal B (Men B)

        

        	
          Meningococcal conjugate (MCV) Meningococcal polysaccharide (MPSV4) Tetanus-diphtheria (Td)


          Tetanus-diphtheria-acellular pertussis (Tdap) Hepatitis A (HepA)


          Herpes zoster (HZV)


          Human papillomavirus (HPV) Influenza, inactivated (IIV) Influenza, live attenuated (LAIV)


          High-Dose Inactivated Influenza Vaccine Quadrivalent (HD-IIV4)
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  2 COMMUNICATION AND MOTIVATIONAL INTERVIEW


  Ileana Lucia Brînză MD, Liliana Elena MD


  Family medicine is a relatively new speciality that requires analytical and diagnostic and therapeutic synthesis skills. The newly emerging speciality has turned the family doctor into a manager and the practice into a business, with its own staff and a “list” of patients to look after - grandparents, parents, children - right from the maternity ward.


  Continuing professional development and keeping up with the avalanche of medical information has and continues to be a challenge that GPs have quickly come to terms with.


  But perhaps the greatest, most exciting, and most engaging challenge for the family doctor has been the development of the doctor-patient relationship.


  Communication is key for effective management. Convinced of its complexity, of the fact that it requires learning and practice, we have tried to synthesise from our professional experience of over 25 years some communication concepts that we hope will shorten and smooth-up the route to your patient’s mind and soul.


  The result is wonderful!


  2.1 Communication. Types of communication


  “Kind words can be short and easy to speak, but their echoes are truly endless.”


  Mother Tereza


  For over 2000 years, communication has been seen as one of the fundamental elements of human existence . This is suggested by the etymology of the word. It comes from the Latin communis: “to agree”, “to be in relation to” or “to be in relationship”“, although in the vocabulary of the ancients the meaning was “to convey to others”, “to share something with others”.


  Although the term is of Latin origin, the Greeks were the first to study communication. For them, the art of rhetoric was a prerequisite for citizenship. It meant mastering the construction and delivery of a speech in the agora. Socrates’ Apology of Socrates is an example of this. Concrete elements of the communication theory first appear in the 6th century BC in Corax of Syracuse’s art of rhetoric.


  Plato and Aristotle would continue these concerns, with communication becoming a discipline of study alongside philosophy and mathematics. Analysing communication philosophically, Aristotle spoke of: ethos (characteristics of the sender), logos (characteristics of the message and the channel), and pathos (the emotional nature of the receiver).


  Nowadays, communication science includes the context in which communication takes place and how the receiver responds (feedback). DeVito states that feedback, an important component of communication, is “information that is sent back to the source”. This “is necessary to determine the extent to which the message has been understood, believed and accepted” (Longenecker G. Justin, 1969).


  Communication is a process of interaction between individuals and/or groups mediated by words, images, gestures, symbols or signs. Through it, individuals share knowledge, experiences, interests, attitudes, feelings, opinions, ideas.


  We can say that the communication process takes place in several directions and on several levels.


  Communication, seen as a pyramid, suggests the multitude of conversational strands with the patient at the centre. This is natural, because our work is patient-centred.


  Communication components:


  A.The sender (source) initiates the communication process by establishing the first transfer of information, transforming (encoding) the message into specific signals to be transferred;


  B.The channel (media) is the way (medium, support) for the transport and distribution of information through the activation of vocal, auditory and visual channels;


  C.The information is the message, news, idea, feeling sent through the channel by the sender to be received by the recipient;


  D.The recipient receives, decodes and interprets the message in accordance with his/her own perceptions, which may lead to the message being modified. The receiver closes the loop of the communication process - sends feedback - and in turn becomes the sender.


  The communication process


  a)is alive and dynamic, with an evolution that influences us;


  b)it is irreversible - words once spoken reach their destination;


  c)becomes alert in crisis situations (choosing a therapy, reassuring a patient);


  d)it also depends on the environment (physical, psychosocial) where it takes place.


  The role of communication is to ensure the exchange of information;


  –to enable mutually accepted decisions to be made;


  –to develop understanding and build trust.


  The objective of communication is to create ways in which professional messages are received, understood and, above all, accepted by the interlocutor. Sometimes, the interlocutor may unintentionally provide us with information about them, helping us to know their status, ambitions, and even a range of behavioural, motivational and psycho-emotional characteristics, thus enabling us to present the substance of our message in the most appropriate form (vaccine-preventable diseases, vaccination steps, post-vaccination counselling, etc.).


  Vaccination is a complex process that goes far beyond the relationship between the vaccinator and the patient/caregiver. Research, clinical trials and production, public health policies and decision-makers, health education - including that promoted by the media - are just some of the aspects that influence the vaccination process. Health professionals - at whatever level they work - are involved in “vaccination counselling”.


  Vaccination counselling brings together efforts to influence policy and decision-makers, and mobilise human and financial resources, with the stated and consistent aim of changing public perceptions and attitudes towards vaccination, to change immunisation behaviours. The impact can be seen directly in children’s health. This kind of work is carried out by health professionals, whatever their position, in discussions with parents of vaccine-eligible children. This activity is carried out by health professionals because:


  –they are very familiar with the types of vaccines and the vaccination process (documented and credible sources);


  –can give real-life examples;


  –patiently and persistently encourage parents to choose the right solution for their children’s health in both the short and long term, encouraging them to take informed decisions.


  Functions of communication:


  • Obtain information (anamnesis) and provide information (further examinations, diagnosis, therapeutic recommendations - how and under what conditions vaccines are administered and possible adverse reactions as well as postvaccination attitude).


  • Clarification and control (understanding the information received and monitoring progress of the vaccinated child, regular reassessment).


  • Motivation (justifying the importance of therapeutic decisions throughout the monitoring of the vaccination process) and emotional (arguing the need for prevention through vaccination).


  Forms of communication


  • Nonverbal communication (55%) - It accompanies verbal communication and is easier to decode than the latter because it is carried out through a variety of signs related to movement, posture, mimicry, appearance, which can suppress, contradict or replace verbal communication and plays a role in regulating and controlling it.


  • Paraverbal communication (38%) - Deals with forms and aspects of nonverbal and verbal communication. Represents a deeper level of communication. How the message is said matters! Nuances personalize communication and authenticate the message.


  • Verbal communication (7%) - The most obvious and easiest to identify form of communication, important in conveying information.


  Communication style


  We each have our own communication style, based on our own knowledge and experience. Whether democratic, authoritarian or permissive, the style is best built on the strengths of our personalities and specialties to help us:


  → know our interlocutor, his/her qualities on which we can rely in the optimal therapeutic solution, giving him/her support and attention;


  → convey clear messages, providing the necessary information and concrete solutions, determining what the results of the consultation will be, negotiating lifestyle optimisation measures, and checking that the message is understood;


  → make sure the patient understands the consequences of not following therapeutic and lifestyle guidelines;


  → we receive honest answers to questions, identifying the limits of the patient’s resources (physical, mental and emotional) and of the healthcare system’s financial resources;


  → make corrections, improving professional performance and quality of communication.


  “Style is the expression of individuality, not only of isolated individuals, but also... of professionals.”


  Tudor Vianu


  2.2 Valences of communication


  Valence: relating to or denoting electrons involved in or available for chemical bond formation


  DEX


  Communication techniques


  –Can be learned and applied successfully!


  –They benefit both patients and healthcare staff, increasing job satisfaction, saving healthcare system overheads and reducing professional stress!


  Suggestion and empathy in communication


  Depending on the language used (common, medical, psychological, social or philosophical), the term suggestion has different meanings. It can be a triggering stimulus, influencing illness by changing the patient’s attitude to their own health, primarily by changing their emotional state.


  The power of suggestion stems from our individual way of being. When the patient or someone close to them is facing a pain/question/dilemma, we can strengthen their self-confidence and reinforce their hopes for security, prestige, love.


  A study by physicians in the Department of Health Management and Policy at the University of Baltimore’s Department of Public Health and Hygiene found that 40 seconds of compassion can alleviate patient’s fear, contributing to improved health outcomes.


  The “doctor-patient” suggestions frequently encountered in practice are:


  → spontaneous or elaborate;


  → ideational (explicit or implicit verbal message), affective (message conveyed through a dominant state: confidence, enthusiasm) or behavioural (message conveyed through attitudes, habits);


  → protective or not.


  Empathy means understanding and anticipating the behaviour of our interlocutor, as well as our ability to act in accordance with the states and needs of the other. Emotional, not a logical, understanding helps us to find out, for example, what the patient is feeling and doing about his/her health/condition. Empathy allows us to communicate in a nuanced way, tailored to the needs of the patient, because, by the nature of the profession, we have learned to listen and observe.


  2.3 Message value


  “What can I do for you today? How can I help you?” I ask my patient, and then I stop to listen to their answer, because what matters most to patients is to feel listened to, understood, and respected.”


  Marisa C. Weiss: Ask About What Matters Most (founder and president of Breastcancer.org.)


  Communication is the set of actions that have in common the transmission of information that enables the creation and maintenance of the link between us.


  The content of the message aims to convey information in order to:


  a) to achieve the intended goals,


  b) present reasons, arguments, beliefs,


  c) show feelings.


  Meaning


  → the apparent meaning of the message may be different for the interlocutors, just as the same message may be understood differently by those who receive it (e.g. instructions for administering vaccines);


  → the latent meaning can sometimes be more important, better characterising the sender (e.g: “when I read about the side effects of vaccines on the forum, I was confused and felt the need for further discussion before taking my child for vaccination...”).


  2.4 Barriers to communication


  “Men hate each other because they fear each other. They fear each other because they don’t know each other, and they don’t know each other because they don’t communicate.”


  Martin Luther King


  The information conveyed in the communication process can be blocked or only perturbated by a number of factors that stand between the intended and the perceived meaning, due to any of the components of the communication (sender, message, channel, receiver) or their interaction.


  1.Language barriers (the same words mean different things to different people)


  • the speaker and the listener may have different education and experience,


  • expressive difficulties, use of confusing words or expressions (vocabulary, grammar),


  • objective physical impairments (speech/ hearing/ perception disorders).


  2.Environmental barriers


  • inappropriate working environment,


  • inadequate information support,


  • differences in the education of the sender and receiver.


  3.Barriers derived from the position of the sender or receiver


  • sender’s and receiver’s perception of self and interlocutor


  • different understanding of the situation in which communication takes place by the sender and receiver,


  • feelings and intentions with which the interlocutors participate in the communication.


  4.Mindset barriers - are caused by:


  • assumptions,


  • message expressed unclearly by the sender,


  • the message has not been received/listened to attentively


  • hasty conclusions about the content of the message,


  • receiver not interested in the message,


  • communication process routine.


  5.Psycho-emotional barriers


  • apprehension/ emotional involvement can affect both sender and receiver to different degrees,


  • self-image,


  • personality - the tendency to manipulate others, exaggerated pride, possessiveness, a dictatorial attitude are aspects of personality that are linked to mindset.


  Neither the sender nor the receiver are neutral components of the communication process. People with different interests and habits, prejudices, sympathies or anxieties influence the communication process. Relationships between them can create significant barriers.


  We can prevent and remove these barriers by getting to know each other better. As they get to know each other better, prejudice reduces and fades, and communication partners manage to understand and respect each other’s sensitivities.


  2.5 The family doctor-patient relationship, a particular one


  “What can I do for you today? How can I help you?” I ask my patient, and then I stop to listen to their answer, because what matters most to patients is to feel listened to, understood, and respected.”


  Marisa C. Weiss: Ask About What Matters Most (founder and president of Breastcancer.org.)


  “People don’t care how much you know until they know how much you care.”


  Leah Binder: Do as Dr. House Doesn’t


  Communication between healthcare staff and patient is at the heart of a consultation. The exchange of information is the lifeblood of this interaction. Interpersonal communication, nuanced from personal to professional, depending on how well we know our patient, allows us to influence the quality of communication. In our specialty, the long-term relationship with the patient and his/her multidimensional assessment (personal, family, and social/community) can be an asset for empathic and effective communication.


  The relationship between the patient and health professionals is unequal:


  –the patient, whose physical and moral suffering induces anxiety and insecurity, becomes dependent on the doctor/nurse;


  –the patient perceives medical staff as having power and sees them as a source of hope.


  From satisfying to frustrating, the doctor-patient relationship has many nuances. This relationship has a multifactorial aetiology:


  –the doctor’s professionalism as evidenced by formal credentials but also by knowledge and application of guidelines/protocols/algorithms as standards for patient safety;


  –a holistic/social approach to the human being, not merely an analytical approach to the immediate “goal” (what/how the doctor does);


  –the doctor’s personal “mark” - his/her talent as clinician/ practitioner;


  –the doctor’s communication skills, demonstrated by the following attitudes:


  ■asks what the patient feels, and his/her opinion;


  ■listens carefully and actively 70% of the time, speaking only 30%!


  ■responds in an assertive, balanced and truthful manner;


  ■explains thoroughly, through the same channel of communication with the patient.


  Outcomes:


  –therapeutic limits are more easily understood and accepted by the patient when the doctor listens with interest! Informed patient! Informed consent!


  –different needs and expectations can lead to communication breakdown, damaging the patient-medical staff relationship.


  –behaviour depends on both temperament and the position you are in as sender (arguing) and/or receiver (listening).


  “The relationship between doctor and patient is probably the most important dimension of medical care”


  (Richard Frankel, sociologist, expert in human interaction)


  In current practice, we come across certain patterns of behaviour that are manifested by ordinary people in difficult situations (frustration, anger, etc.). Any of us can display one or more of these behaviours in different frustrating/threatening situations. We analyse these behaviours along two dimensions:


  –level of assertiveness (passive, less assertive, assertive, more assertive, aggressive) Assertive Attention Situation Emotion Reaction Test Involvement Valuing


  • is the courage to tell things as they are, with respect for the other person;


  • is accepting rejection without lowering self-confidence;


  • is a very abstract concept that means almost nothing until you see two persons communicating assertively;


  • it is not a thing but a process;


  • it is not an object of study but a subject of practice.


  –type of centredness (on purpose or relationship).


  Goal-centredness:


  • rapid performance - pace is brisk, in emergencies behaviour may become reckless or aggressive;


  • correct achievement of the goal - attention to detail increases, pace is slower;


  Relationship-centredness:


  • harmony with others (putting others’ wishes first, avoidance of misunderstandings);


  • gaining the appreciation of others (assertiveness, attracting attention).


  Of course, people with different centredness reject each other, but by knowing this and recognising such situations in real life we can manage the quality of communication.


  Careful and rapid analysis of the other person’s behaviour and mental and emotional reactions allows us to adapt our language and attitude to ensure effective communication.


  Statistics show that the basic behaviour of almost 85% of our patients ranges from quiet/reticent, to talkative/annoying, or vague/imprecise, yet it is possible to communicate with them.


  Only 15% are difficult patients and require a carefully controlled attitude to keep the channels of communication open. A classification of difficult patients easily identified in current practice is:


  1.the tank (aggressiveness)


  2.the snake/perfidious (aggressiveness, sarcasm)


  3.the smart aleck - “he-who-knows-it-all” (aggressiveness, rigidity)


  4.the smart aleck - “he-who-thinks-he-knows-it-allˮ (attention-seeking)


  5.the grenade (aggressive, unpredictable)


  6.the helpful - the “yesˮ person (relationship-centred, seeks approval but gets frustrated);


  7.the indecisive - “canˮ person (not assertive, delays decisions);


  8.the taciturn - the “nothingˮ person (passive, shy)


  9.the negativist - the “noˮ person (perfectionist, motivated by avoiding mistakes)


  10.the victim (likes perfection but does not know how to achieve it and complains).


  “Think of dealing with problem people like going to the gym. They are giving you a workout of your communication. Although you may not always get the result you want, the strength you build from the effort may be exactly what you need to preserve some other relationship truly matters to you.”


  Dr. Rick Brinkman – Professional Motivational Public Speaker


  2.6 Motivational interviewing - enables successful management of ambivalent patients


  “We cannot direct the wind, but we can adjust the sails”


  Anonymous


  Definition


  Motivational Interviewing (MI) is a conversational, collaborative and dialogue-based method that provides a framework for identifying and supporting motivation for vaccination it in a respectful, compassionate and non-directive manner.


  It is also the collaborative style of conversation that reinforces your own motivation and the commitment of the person/parent to make changes.


  It is the person-centred counselling style appropriate for dealing with ambivalence about change. MI works best with patients who have conflicting/ ambivalent feelings about vaccination.


  The central objective of the vaccination counselling session is to identify and support the person’s internal motivation to accept vaccination.


  MI has the following benefits:


  –helps patients to become accountable for themselves and their actions,


  –prepares patients to become more receptive to vaccination,


  –it shows patients that they have the power to change their own lives.


  MI is effective because as an enabler of behaviour change through the appropriate management of resistance.


  The co-founders of MI (William R. Miller - an American clinical psychologist - and Stephen Rollnick - an English clinical psychologist) have provided us with a tool that avoids creating resistance by preventing confrontation. Through open-ended questions, MI stimulates motivation and increases empathy.


  MI enables successful management of ambivalent patients.


  The spirit of MI is the framework in which the health professionals and the patient discuss about vaccination.


  Partnership, Acceptance, Evocation, and Compassion are the elements that contribute to the environment needed for the patient to open up and allow for an effective conversation.


  Demonstrating these attitudes to the patient influences the way the he/she perceives the topic and, inevitably, his/her reactions and perception of vaccination, health care staff and even the health care system.


  1.Partnership - Healthcare professionals act as a sounding board, working together with the parents and considering their experience.


  2.Acceptance - communicates absolute worth, empathy, affirmation and supporting autonomy.


  • Absolute worth - valuing the inherent worth and potential of every human being.


  • Empathy - the ability to perceive and reflect what the other person means.


  • Affirmation - emphasizing the positive, identifying and recognizing one’s strengths and efforts.


  • Supporting autonomy - Accepting and confirming the parent’s irrevocable right to self-determination and to make their own choices.


  3.Evocation - finding out the parent’s perspective and motivation.


  4.Compassion - the medical staff acts with goodwill to promote the parent’s well-being, prioritizing the his/her needs.


  As a healthcare professional, when you notice a flaw (in the patient’s ideas, information, behaviour) you want to “set things right”! It is natural to want to restore the accuracy of information, to provide the appropriate solution, to correct a behaviour, but... we must learn to manage the “Righting Reflex”! To do this, we use a simple technique - before you respond to your patient, give yourself space to take a breath!


  This technique has benefits for health professionals:


  The righting reflex can be delayed/stopped by the breathing technique


  • Provides a moment of distance


  • Allows the information to settle


  • Stops impulses and tempers anger/frustration


  • Allows oxygenation of the brain


  • Allows change of direction (I CHOOSE what I will do, not just react to what happens to me)


  as well as for the patients:


  • Simple pause for breath changes the atmosphere of communication


  • The patient will feel that he/she is better listened to and understood


  • The patient will feel that you are giving them time and being patient with them


  • The patient gets time for self-reflection (hears him/herself talk, has time to dwell on what heshe said about vaccination, fears, rumours, etc.)


  Stages of MI steps for vaccination (Table 2.1.)


  Patient-centred counselling in MI should take place in a safe environment that ensures confidentiality and allows the person to talk for a few minutes openly and without interruption. The three steps are:


  1)The start of the session allows:


  a)Establishing respect and trust


  b)Assessing willingness to get vaccinated


  c)Exploring the patient’s concerns


  2)The session content ensures:


  d)Providing information tailored to needs


  e)Providing personalised recommendations


  f)Reassessing willingness to get vaccinated


  3)The closing of the session allows the health professionals to:


  g)Help plan vaccination if the parent agrees


  h)Communicate respect for the patient’s decision


  i)Thank and affirm their availability for further discussion.


  
    
      

      

      
    

    
      
        	
          Table 2.1. MI stages (adapted from Communication Guide - Motivational Interview in Vaccination Counselling by SNMF, CPSS, USAID, UNICEF)

        
      


      
        	
          IM stages

        

        	
          Description of recommended behaviours

        

        	
          Why are these actions necessary and why do they impact willingness to get vaccinated?

        
      


      
        	
          a) Establish a relationship based on respect and trust

        

        	
          – - I introduce myself to the interlocutor


          – - I ask permission to discuss vaccination


          – - I ask the person how they wish to be addressed (surname, first name)


          – - I call the person by the agreed name several times during the conversation


          – - I tell the person the purpose of the meeting


          (to better understand the person’s thoughts about vaccination and answer any questions)

        

        	
          The first few minutes of the meeting are important for establishing trust.


          When health professionals position themselves on an equal footing with the patients, showing acceptance and compassion, the patients will no longer feel the need to to protect themselves from the doctor, but will perceive him/her as an ally with whom they share the goal of protecting their health or the health of their family members. This perception is important and it truly reflects the type of professional relationship you have with your patient.

        
      


      
        	
          B) Assess willingness to get vaccinated


          On a scale from 0 to 10


          – how important is it for you to protect your child through vaccination?


          – how confident are you that you have the information you need to make the decision to protect your child using vaccination?


          Zero means “not at all” and ten means “totally”.

        

        	
          – Assess the person’s initial willingness to be vaccinated


          – Based on the person’s score, make the case for change


          – Based on the person’s score, support motivation for change

        

        	
          This step is critical in order to identifying willingness to get vaccinated and the motivations that support vaccination.


          Assessing vaccination willingness by asking open-ended questions or using the scale allows you to contextualise the vaccination discourse.

        
      


      
        	
          c) Explore concerns

        

        	
          – I identify the person’s concerns related to vaccination.


          – I use open-ended questions to prompt the person to share their concerns


          – I show sustained attention through gestures, mimicry and words of encouragement


          – Using simple and complex reflections, I show understanding of the person’s perspective


          – I identify positive attitudes and behaviours in the person’s speech and communicate appreciation for them


          – I identify the person’s values from the responses I receive (things that are important to them: family, children, freedom, health, protection, etc.)


          – I let the person know that I understand their values by reflecting or paraphrasing them in a simple or complex way.


          – I recognise and appreciate the actions taken by the person to protect him/herself and others or to obtain information.

        

        	
          The person may have a lot of worries, concerns and misconceptions about vaccination. Only through open questioning and active listening may you find out what the real barriers are that prevent the person from vaccinating themselves or their child.


          By showing interest, understanding and empathy (through recapitulation, clarifying questions, simple and complex reflections) you strengthen the relationship of trust and mutual respect.


          When you praise the behaviour the person is using to protect themselves or their child, you put them back on an equal footing with you and show them that they are respected and capable of doing the right thing.


          This appreciation gives the person confidence in their ability to make good decisions about protecting their health.


          In addition, it is important that you listen reflectively and group concerns into categories that can be addressed as clearly as possible.

        
      


      
        	
          D) I use the Check - Provide - Check technique to provide information tailored to needs

        

        	
          – I ask permission to provide information, to start a topic


          – I ask the person what they already know or want to know about a topic


          – I identify the topics the person wants to find out about


          – I offer information tailored to the person’s current concerns


          – I use simple, easy-to-understand language


          – I provide graphic support to illustrate the information


          – I provide the information with a neutral attitude, aiming to inform, not to persuade


          – I emphasise options


          – I check the person’s understanding of the information provided

        

        	
          This technique is based on the principles (spirit) of Motivational Interviewing (Partnership, Acceptance, Evocation, and Compassion).


          When you ask for permission/agreement to discuss vaccination, to open up a specific topic, to provide information (“Do you agree to talk about vaccination? Is it okay if I give you some information about your fears?


          Can I tell you a little bit about the side effects that you said you feared?”), you place the patient in the role of discussion partner. The relationship is one of equality, with the doctor being in position to share his/her knowledge and expertise, but only if the patient is willing to receive it. The doctor is not in the role of rescuer or educator.


          The patient’s acceptance (“Yes, of course”) is a manifestation of his/her autonomy and a good behavioural indicator of openness to the idea of discussing vaccination.


          Each “yes” strengthens the doctor-patient relationship


          Information is provided with a neutral attitude. A serious or superior attitude will undermine the relationship and provoke patient resistance. An overly enthusiastic attitude may arouse suspicion. A neutral attitude gives the patient a generous psychological space in which to develop his/her own attitudes to the information received.


          Checking understanding of the information shared


          (“Can you tell me in your own words what you now understand about vaccination? What do you think about it? What do you think now? If you were to explain it to your husband at home, what would you tell him about vaccinating your child?”) can reveal other misunderstandings of concepts - which can especially happen when using specialised language. In this case, it is re-explain in terms that are more accessible to the person.

        
      


      
        	
          e) I make personalised recommendations

        

        	
          – I emphasise our common ground


          – I give recommendations in an indirect, personalized manner


          – I communicate to the person that the decision is theirs

        

        	
          The professional who conducts the vaccination counselling session is a role model for his/her interlocutor. Recommendations should not be made through instructions, but indirectly, through the power of personal example: “I vaccinated both my children! And they are fine! And I wanted to protect them”.

        
      


      
        	
          f) Reassess willingness to get vaccinated

        

        	
          – I reassess the person’s vaccination willingness


          – I return to the C-P-C technique whenever I need to provide information or clarifications during the session

        

        	
          This step is critical to monitor the person’s progress in terms of vaccination willingness and the impact of the counselling session, without expecting the person to accept vaccination immediately.


          “What do you think now about vaccinating your child? Do we vaccinate Maria today?”

        
      


      
        	
          g) Help with vaccination planning, if necessary

        

        	
          When the person wants to be vaccinated, I help them plan access to services (appointment, identification of accessible vaccination centres, etc.).

        

        	
          If the person decides in favour of vaccination during the session, it is important to plan right away. As a health professional, you will consider the barriers to vaccination (distance, work schedule, the need to buy a vaccine and the lack of information needed to get it) and provide practical guidance (information on where the vaccine can be purchased, if applicable, online scheduling, etc).


          The success of a vaccination counselling session may also only become apparent over time, as the person takes in the information.

        
      


      
        	
          h) I communicate respect for the decision taken

        

        	
          I tell the person that I respect their decision, whatever it is.

        

        	
          Whatever the person’s decision, it is important to keep a neutral attitude.

        
      


      
        	
          i) I thank the person

        

        	
          I end the meeting by thanking person for their willingness to participate.

        

        	
          Closing should be done in a positive tone, with respect and openness for further discussion.

        
      

    
  


  
    
      

      
    

    
      
        	
          Table 2.2. Communication methods and techniques in MI can be systematised as follows:

        
      


      
        	
          Methods and techniques

        

        	
          Description

        
      


      
        	
          Open questions

        

        	
          Questions that stimulate the person’s speech, requiring more than a yes/no answer.


          Examples:


          What do you think about...


          What are the reasons why...


          What are your concerns about...


          What would motivate you to....


          Can you give me an example of a...

        
      


      
        	
          Active listening

        

        	
          I use non-verbal or para-verbal behaviour to support and encourage conversation through active listening


          – approval gestures (nodding, bowing the head, maintaining eye contact flexibly, posture facing the interlocutor)


          – supportive words: Yes, I understand, Mhm, So...

        
      


      
        	
          Reflective listening - simple reflection

        

        	
          It is a restatement of the information the person has provided, demonstrating understanding and attentive presence.


          – I take it that what you mean is that...


          – From what you’re telling me, you think that...


          – In other words...

        
      


      
        	
          Reflective listening - complex reflection

        

        	
          It is an empathetic restatement of the deeper message that the person has conveyed, sometimes of the unspoken but manifest or implicit (emotions, concerns)


          Do you think it is important to... and you are concerned about...

        
      


      
        	
          Valorisation

        

        	
          Communicating appreciation, to highlight the person’s efforts to know, appropriate behaviours, and the qualities and values that support their motivation to vaccinate


          – From what you tell me, I have a feeling that you have done your homework and are aware of the safety precautions...


          – Your children are important to you and you have already done several things to protect them...


          – I can see that you are a responsible person...

        
      


      
        	
          The Check - Provide - Check technique includes three steps

        

        	
          CHECK


          1.Asking the person what they know or want to know about a topic (“What do you know about how human immunity works?”/ “What information can I help you with about...?” / “I notice you already know a lot about..., but what questions, concerns, do you have about this topic?”


          2.Asking permission to provide information, to start a topic (Is it ok to talk about... / Would you like to know more about...?)


          PROVIDE


          1.Provide information, images, graphics tailored to the current concerns of the person


          2.Focus on options (“In this situation there are x options, about what can be done next...”)


          CHECK


          1.Check the person’s understanding of the information you provided (“What do you think about what I just told you? “What do these things mean to you?”)


          2.Ask the person to explain in their own words what they understood (“Please tell me what you understood about...”, “How would you explain these things to another person?”)

        
      

    
  


  In conclusion, we can say that Motivational Interviewing is a conversation-based, patient-centred, prevention-effective transactional model of communication with patients. It is most useful when we want to foster participation in changing a certain behaviour, ensuring cooperation between patient and doctor, leading to increased satisfaction with the services provided, and reducing the patient’s fears/anxieties.


  2.7 Coaching Health professionals - a way to optimal communication


  “Good medicine is a team sport”


  Leah Binder: Do as Dr. House Doesn’t


  The coaching approach, which first appeared in sports in the 1970s, is not new. It is said that “Socratic discussion”, which helps disciples discover the truth by asking the right questions, was... A coaching approach.


  Coaching means partnering with clients in a thought-provoking and creative process that inspires them to maximize their personal and professional potential (definition by International Coaching Federation - ICF).


  Coaching can be used in a variety of situations that require:


  –communication that is both professional and empathetic,


  –building and maintaining relationships with colleagues, patients and families,


  –a set of professional behaviours coupled with a lifestyle.


  The need to use coaching in healthcare has also emerged as a result of the increasing number of patients who are better informed and more demanding about the quality of healthcare, as well as of medical staff facing the demands of changing healthcare systems.


  The coaching process is personalised, unique and different: the beneficiary (patient, parent, child or colleague) has the information, experience and knowledge of the destination. The coach is only the catalyst of the beneficiary’s inner process.


  As doctors, we master the technique of asking precise and clear, yet closed questions. In order to increase the quality and efficiency of communication, I propose a possible list of helpful questions in the doctor’s dialogue with the patient/parent:


  1.What do you think is important now, for your child’s health?


  2.How do you see the issue of prevention/vaccination/..., What do you know and don’t know about it?


  3.What do you want to change in your child’s health?


  4.What is your reason for wanting to improve your health?


  5.What benefits do you/your child, and your loved ones, get from this change?


  6.What have you done so far to achieve this?


  7.What have you already improved?


  8.How far have you come on the road to better health?


  9.What scientific and professional resources can you rely on? What about financial resources?


  10.What are you willing to do, what will you do and what will you not do for prevention/vaccination/health improvement?


  2.8 Vaccine advocacy


  “Language is both the worst and the best of things.”


  Aesop


  The concept of Advocacy - defined differently according to countries, cultures, decades, political regimes - is not a new concept. Etymologically, “advocacy” comes from the Latin “advocare”, which means “to ask for help”.


  The origins of the term “advocacy” date back to Greco-Roman antiquity, when famous orators were advocates or wrote speeches specifically designed to defend one’s cause. Among the greatest Roman advocates were Cicero and Caesar.


  In the volume “An Introduction to Advocacy - Training Guide”, Ritu R Sharma (MPH, CDP, VP of U.S. Programs and Policy Advocacy) defines the term “advocacy” in many ways:


  • Advocacy is an action directed at changing the policies, positions or programs of any type of institution.


  • Advocacy is speaking up, drawing a community’s attention to an important issue, and directing decision makers toward a solution.


  • Advocacy is working with other people and organizations to make a difference.


  • Advocacy can aim to change an organization internally or to alter an entire system.


  • Advocacy can involve many specific, short-term activities to reach a long-term vision of change.


  • Advocacy strategies can include lobbying, social marketing, information, education and communication (IEC), community organizing, or many other “tactics”.


  • Advocacy is the process of people participating in decision-making processes which affect their lives.


  ... in short, a tool for “putting a problem on the agenda, providing a solution to that problem and building support for acting on both the problem and the solution”. This definition expresses an important idea: in the age of digital technology and virtual networks, “advocacy” means first influencing public opinion and then influencing public policy. Its broad scope of applicability makes this concept widely useful, including for public health, with the stated aim of changing public perceptions and attitudes, changing behaviours with regard to immunisation and therefore children’s health. This kind of work is done by health professionals - whatever their position - in meetings with local authorities or colleagues, in discussions with parents of children who can be vaccinated, at scientific events or at scientific meetings.


  You just have to:


  –know the problem very well and believe in it;


  –be passionate, persistent and a good negotiator;


  –keep focused and not be easily intimidated;


  –give real-life examples;


  –encourage change in small steps.


  Step 1 Research


  Quality information is the foundation of any advocacy effort. Without proven facts, reliable data, common sense and science, the credibility and trust decreases in the eyes of key decision makers, the public and even health professionals.


  Research includes:


  • Statistical data on immunisation and national programmes;


  • Information on vaccines and vaccine-preventable diseases from scientific sources;


  • Presentation in the media of scientific data that has been subject to peer review and acceptance by the scientific community;


  • Identifying fake news on the Internet.


  1. Check the source


  If the news appears in an online publication or on a low-profile blog, check to see if it appears elsewhere.


  2. Investigate the content


  If the information is presented as a secret that is being concealed with premeditation, check the facts, one by one.


  3. What does the news convey: information or emotion?


  Most fake news appeals to our emotions and contains more sensational or negative words. Put the content through the filter of reasoning - always ask yourself: why?


  4. Before you pass on such news, ask yourself if it is true or if it resonates with your views on an event or situation.


  • Audience identification:


  –policy and decision makers;


  –potential partners (NGOs, researchers, other medical personnel involved in vaccination);


  –the media - those who are open to the transmission of information; the population.


  • Identify the level of knowledge and perception of the population/parents about vaccination:


  –what is their experience with the health system?


  –what do they feel when they take their children to be vaccinated?


  –what questions do they have about vaccines?


  –what do they know about the risks of vaccination/ non-vaccination?


  –what do they know about vaccine-preventable diseases?


  –are they aware of the importance of vaccinating all children?


  Any issue that affects a wide range of people will attract a lot of criticism as well as many supporters. Immunisation is no exception. Thus, one can also identify people who disagree with vaccination to varying degrees: the undecided, the hesitant, the fearful who still accept vaccination, the fearful who refuse vaccination and a relatively constant worldwide share of anti-vaccination/pro-disease persons. That is why it is good to know that:


  • Proponents of vaccination defend a belief just like those who oppose vaccination. Each defends their belief regardless of the scientific level of the opposing group’s arguments. The first group argues with scientific data, with studies by professional societies. But the anti-vaxxers also have their own studies, their own personalities, their own opinion formers, with very different levels of medical training, from doctors to TV stars.


  • Anti-vaccine attitudes are not just a matter of scientific literacy, although many of the challengers are educated. An important component is the lack of trust in the authorities. They produce and disseminate science in the traditional way, which leads to conspiracy theories (material interests, decimating the population of an already overcrowded world).


  • We all evaluate new information based on our existing beliefs, so it may be that scientific arguments about the safety of vaccination reinforce disbelief - the “confirmation bias” (Charles Lord, Lee Ross, Mark Lepper 1979).


  • Personal example can help;


  • Encouraging parents with pro-vaccine attitudes and experience of vaccinating their children to share these views on all occasions: when dropping-off/picking-up their children at/from school, parties, or meetings with reluctant/hesitant or overtly anti-vaxxer parents;


  • It’s very hard to change mistaken beliefs. Directly contradicting misinformation can have the opposite effect, reactivating the myths in memory (e.g. the “Wakefield incident” MMR-Autism study, which appeared in 1998 in the Lancet and was withdrawn in 2010 after the publication of several studies refuting its conclusions).


  • Myths about vaccination can be combated through effective communication, persistent advocacy and ongoing scientific documentation by medical staff.


  Myth 1. Better hygiene and health care will lead to the disappearance of diseases, making vaccines unnecessary. Fact: Vaccine-preventable diseases will reappear if national immunisation programmes are stopped. Rigorous hygiene - hand washing, clean water - can protect people against diseases like flu and cholera. Viruses spread no matter how clean you are. Common infectious diseases (e.g. measles) will quickly re-emerge if people are not vaccinated.


  Myth 2. Most people who contract vaccine-preventable diseases are actually vaccinated. Fact: Most people who get vaccine-preventable diseases are not vaccinated. The immune system is highly complex, so no vaccine offers 100% protection. This myth also persists because the true immune status is not always correctly recorded and figures can be manipulated. Reports show that, in 2009, more than 90% of all measles cases had received less than the recommended two doses of measles vaccine.


  Myth 3. Vaccines have more long-term harmful and adverse effects than currently known. Vaccination can even be fatal. Fact: The adverse effects of vaccines are not as severe as the diseases they protect against. All drug treatments, including vaccination, can have adverse effects. Pain at the injection site or mild fever are mild side effects that do not compare to the consequences of vaccine-preventable diseases. Serious adverse reactions, which are extremely rare, cannot be compared to the consequences of contracting the vaccine-preventable disease (e.g. polio can lead to paralysis).


  Myth 4. Combined diphtheria, tetanus, pertussis and polio vaccines can cause sudden infant death syndrome. Fact: There is no documented link between vaccine administration and sudden infant death syndrome. Sudden infant death syndrome does occur in infants at the age of administration of these vaccines, but there is no evidence of a link. Failing to vaccinate children against the four diseases increases the risk of complications (and even death) if they are exposed.


  Myth 5. With vaccine-preventable diseases almost eradicated in Western Europe, there is no longer any reason to be vaccinated. Fact: Vaccine-preventable diseases are not eradicated, they still exist in Europe. In many European countries less than 95% of eligible persons are vaccinated, so these diseases can quickly spread even to countries where they were once rare. Measles outbreaks occurred in Austria, Belgium, Denmark, France, Germany, Italy, Switzerland, and the UK in 2005. In 2008, 82% of measles cases were in western Europe.


  Myth 6. Vaccine-preventable childhood diseases are just an unfortunate fluke of life. Fact: Childhood diseases and the physical and emotional suffering that they cause are a serious matter. They can cause severe complications in both children and adults. Measles, mumps and rubella are called childhood diseases because they usually affect children. In adults, they can have negative consequences and lead to serious complications (e.g. congenital rubella syndrome for rubella and death).


  Myth 7. Giving a child more than one vaccine at a time can increase the risk of side effects that can burden the child’s immune system. Fact: The child’s immune system successfully manages the antibodies of vaccines given at the same time. Antibodies are proteins designed to recognise harmful invasions. Vaccination exposes a child to an insignificant number of antigens/antibodies compared to those they are exposed to on a daily basis or during a common intercurrent illness such as a cold or simple sore throat.


  Myth 8. Flu is just a random hazard. Fact: Influenza is one of the serious infectious diseases that kills hundreds of thousands of people worldwide every year. Young children, the elderly with or without chronic conditions, and adults with lung and/or cardiovascular disease are at increased risk of serious outcomes from influenza. Unvaccinated people can spread the flu virus to vulnerable groups - hospital patients and people living in social care homes - where it can cause death.


  Myth 9. The flu vaccine is not very effective. Fact: The flu vaccine protects 70% of vaccinated people. This can lead to the belief that the flu vaccine is not very effective because, despite vaccination, flu can cause people to miss work or school. On the other hand many viruses can produces flu-like symptoms that make people think they have the flu. Many strains of influenza virus circulate each flu season, but the vaccine only provides immunity against the three most common strains.


  Myth 10. It is better to be immunised by disease than by vaccines. Fact: Vaccines provide the immune system with the necessary and sufficient information to fight an invading virus and can prevent serious complications and death. The immune system only needs a certain amount of information to recognise an invading micro-organism, but vaccines are fully capable of providing long-term immunity.


  Infodemics, a term derived from the combination of the words “epidemic” and “information”, refers to an excess of true or untrue information that makes it difficult for people to access reliable sources and obtain valid information at critical times for decision making.


  Infodemics also refers to the large increase in the volume of information on a topic, which can grow exponentially in a very short time due to a specific event, such as the new coronavirus disease pandemic (COVID-19). In this situation, scientific and technical information is mixed with rumours, manipulated data, fake experts, incorrect information and false and biased news, making it difficult for the recipient to process and discern the truth.


  Consequences of infodemics:


  → leads to confusion and risk-taking behaviour that can be detrimental to health: refusal to seek medical advice, refusal of vaccination


  → causes mistrust of health authorities and undermines public health policies: protests against protective measures, refusal/questioning of medical advice, aggressive and/or disrespectful attitudes towards health professionals in the context of chronic understaffing and underfunding of the system.


  → Intensification/expansion of disease outbreaks when people are uncertain about what to do to protect their health and the health of those around them: non-disclosure of illness/contacts.


  → in addition to polarising public debate, it has a negative impact on health and well-being. Campaigns against public health measures, inaccurate or altered epidemiological data and false or biased evidence can change public behaviour. This is undermining the scope and effectiveness of a range of health intervention programmes and putting additional pressure on the health care system.


  The main factors contributing to the development of infodemics are mainly related to:


  –lack of digital literacy programmes,


  –extremely low level of health education: difficulty in searching, selecting, recommending and critically disseminating reliable data and information;


  –lack of criteria and tools to obtain critical information in the right format and at the right time;


  –lack of knowledge about the use and relevance of digital health applications.


  During the pandemic, these challenges have accelerated the need to educate the population and provide continuing training programmes for healthcare workers to enable them to work in an era of digital interdependence. (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8256924/)


  Infodemics management uses evidence-based interventions and community engagement to provide a comprehensive emergency response that prepares the population to better respond to infodemics in the future.


  EPI-WIN (WHO Information Network for Epidemics) provides up-to-date information → that help combat social media myths → by disseminating information to the public, policy-makers and health professionals and by building partnerships with religious communities.


  Step 2 The plan


  The objectives for a change in attitudes towards vaccination must be in line with a number of criteria, answering the following questions:


  Will meeting the targets produce change?


  • Are the proposed objectives achievable? Even given the percentage of opponents?


  • Will policymakers get on board? What about the population? What about potential partners (NGOs, health professionals)?


  • Is the timeframe for meeting targets predictable?


  Step 3


  a) Message creation


  Every day, we receive hundreds of messages from conversations, advertisements and news programmes. Today, people have access to more information than ever before in history, but they have less time to read, listen, understand or digest it. Healthcare policy- and decision-makers also lack the time to deal with all the issues that they are faced with. We can make their job easier by turning information into simple and concise messages, with visuals illustrating the key points and clearly indicate the proposed solutions.


  Messages must be persuasive, positive, proactive and tailored to each target group:


  • politicians, healthcare policy makers, funders:


  –Immunisation is the most cost-effective health intervention!


  –Every child has the right to immunisation!


  –The vaccination programme enables children who have never received such a health intervention before to get vaccinated!


  –New vaccines are available that could save thousands of young lives!


  • press, with a focus on story/news:


  –Highlighting the economic benefits of vaccination for a financial publication;


  –News about the epidemics and volunteers going into affected areas to administer vaccines!


  –Promote theme events, conferences with high profile attendees


  • for the population:


  –A child in a developing country is ten times more likely to die from a vaccine-preventable disease than a child in an industrialised country;


  –Measles kills 1,000,000 children annually, more than any other vaccine-preventable disease;


  –Vaccination provides protection against a number of serious and potentially fatal diseases;


  –Immunisation helps alleviate poverty;


  –Savings from vaccination can be used for other health needs.


  Advice for parents


  –Protect your children from infectious diseases! Choose to get vaccinated!


  –Don’t be terrorized by absurd theories!


  –Check information received from unauthorised sources!


  –Get information from credible sources! This is public information, accessible to the general public. A wealth of information is available on the World Health Organisation website (www.who.org).


  –Seek advice from your FD or another specialist close to your family!


  –Ask your doctor about vaccine-preventable infectious diseases. You will then see the true extent of things and be able to make an informed decision.


  –Talk to parents who have vaccinated their children! It’s a good way to get rid of your doubts.


  –Make a wise decision about your children’s health!


  –And yet... because we care for all children!


  Advice for parents of unvaccinated children


  1.Whether you are going to the doctor for a routine or emergency visit, inform the medical staff of your child’s immunisation status. A vaccine-preventable disease should also be taken into account when consulting your child.


  2.In the case of a tetanus-prone wound, you should know that the tetanus vaccine will not help if the child has not been vaccinated previously. Call an infectious disease hospital urgently to start specific prophylactic treatment with tetanus serum or specific immunoglobulins.


  3.When taking the child into groups (nurseries, kindergartens, schools, school camps) tell the medical and teaching staff that your child has not been vaccinated. In certain epidemiological contexts, it is important for your child’s health to be isolated as early as possible. It is also important for the health of other children who could not be immunised due to absolute or temporary medical contraindications.


  4.Avoid crowded places (public transport, trains, shops, etc.), especially in the first year of life.


  5.To reduce the epidemiological risk of severe childhood disease transmitted by healthy adult carriers, avoid air travel.


  6.Get advice from your family doctor and take the best decisions for your children’s health!


  b) Educational materials


  Video, radio, and written materials are the foundation of modern communication. As they are often shared with others, good materials provide a means of conveying standardised information to different target groups. They also reinforce messages and provide easy access to detailed information. Examples of sources of scientific information:


  • GAVI – The Vaccine Alliance - https://www.gavi.org/


  • Vaccines & Immunizations - https://www.cdc.gov/vaccines/


  • Advisory Committee on Immunization Practices - (ACIP) https://www.cdc.gov/vaccines/acip/index.html


  • Adult Immunization Schedule - https://www.cdc.gov/vaccines/schedules/hcp/imz/adult.html


  Step 4 Partnerships. Team work


  Working together with colleagues, parents, patients, local authorities, professional organisations or non-governmental organisations (NGOs, schools, religious communities) that focus on healthy or sick adults/children provides several benefits:


  –more efficient use of resources;


  –faster dissemination of information;


  –increased credibility;


  –increased influence on decision-makers.


  2.9 Conclusions


  In 2019, the World Health Organization ranked vaccine hesitancy as one of the top 10 threats to global health.


  Alongside logistical aspects (access and awareness of vaccines’ affordability), the mechanisms and barriers that lead to under-vaccination include a complex combination of psychological, social, political and cultural factors.


  Effective strategies, based on the best available evidence, are needed to increase vaccine uptake in different settings.


  Angus W. Thomson (Ph.D, Vaccination Advocacy), based on the evidence, has developed the framework concept of the 5As - determinants of increased vaccination coverage (adapted from Angus Thomson, Karis Robinson, Gaëlle Vallée-Tourangeau. The 5As: A practical taxonomy for the determinants of vaccine uptake. https://pubmed.ncbi.nlm.nih.gov/26672676/ The 5As: A practical taxonomy for the determinants of vaccine uptake. https://pubmed.ncbi.nlm.nih.gov/26672676/


  An Introduction to Advocacy - TRAINING GUIDE, Ritu R. Sharma. https://resourcecentre.savethechildren.net/pdf/1981.pdf/)


  1. Access


  It refers to free vaccines through the National Immunisation Programme. NIP also recommends vaccines that are not provided free of charge, and can only be administered if purchased in pharmacies. A consistent supply of the required number of doses is needed to achieve vaccine coverage.


  Health policies without a medium/long-term vision, discontinuity in vaccine supply, frequent changes in the vaccination schedule without justification and without training health staff all have a negative impact on health professionals and, even more so, on the target group (parents “if they are so necessary, why don’t we have them?ˮ or “if they can be postponed for a month, are they really necessary?ˮ).


  2. Affordability – reasonable, cost-effective


  Immunisation is the most cost-effective health intervention known to humanity.


  It prevents disability and death from infectious diseases at a fraction of the cost of treatment. Immunisation saves around 3 million people a year.


  3. Awareness – (I know!)


  Unvaccinated persons are a source of illness and can spread the disease. Vaccines can cause adverse reactions. However, the most common are mild and transient. Serious adverse reactions to vaccines are very rare and should be known, but the benefits of vaccination clearly outweigh the risks. The Advisory Committee on Immunisation Practices (ACIP) reviews the General Best Practice Guidelines for Immunization every 3 to 5 years. ACIP has identified relevant topics relating to all vaccines, including timing and spacing of doses, vaccine administration, and vaccine storage and handling.


  4. Acceptance – I agree


  It is the extent to which individuals, families, society/population accept, demand or refuse vaccination, requiring appropriate approaches in each case.


  5. Activation - I got vaccinated


  The final step in vaccination.


  “Watch your thoughts, they become words; watch your words, they become actions; watch your actions, they become habits; watch your habits, they become character; watch your character, for it becomes your destiny.”


  Old Buddhist saying
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  3 VACCINATIONS INCLUDED IN THE NATIONAL IMMUNISATION PROGRAMME


  


  3.1 National immunisation programme


  Emiliana Costiug MD


  3.1.1 NATIONAL IMMUNISATION SCHEDULE


  
    
      

      

      
    

    
      
        	
          Table 3.1.1. National Immunisation Schedule

        
      


      
        	
          Recommended age

        

        	
          Vaccine type

        

        	
          Healthcare facility

        
      


      
        	
          First 24 hours

        

        	
          Hepatitis B (Hep B) vaccine

        

        	
          Maternity ward

        
      


      
        	
          2-7 days

        

        	
          Bacillus Calmette-Guerin (BCG) vaccine

        

        	
          Maternity ward

        
      


      
        	
          2 months

        

        	
          – Diphtheria-tetanus-acellular pertussis vaccine


          Haemophilus B-Hepatitis B (DTaP-IPV-Hib-Hep. B)


          – Pneumococcal conjugate vaccine

        

        	
          Family doctor’s office

        
      


      
        	
          4 months

        

        	
          – Diphtheria-tetanus-acellular pertussis vaccine


          Haemophilus B-Hepatitis B (DTaP-IPV-Hib-Hep. B)


          – Pneumococcal conjugate vaccine

        

        	
          Family doctor’s office

        
      


      
        	
          11 months

        

        	
          – Diphtheria-tetanus-acellular pertussis vaccine


          Haemophilus B-Hepatitis B (DTaP-IPV-Hib-Hep. B)


          – Pneumococcal conjugate vaccine

        

        	
          Family doctor’s office

        
      


      
        	
          12 months

        

        	
          Measles, Mumps, Rubella (MMR) vaccine

        

        	
          Family doctor’s office

        
      


      
        	
          5 years

        

        	
          Measles, Mumps, Rubella (MMR) vaccine

        

        	
          Family doctor’s office

        
      


      
        	
          5-6 years

        

        	
          Diphtheria-tetanus-acellular pertussis-polio (DTaP-IPV) vaccine

        

        	
          Family doctor’s office

        
      


      
        	
          14 years

        

        	
          Diphtheria-tetanus for adults vaccine or Diphtheria-tetanus-acellular pertussis (dTap)

        

        	
          Family doctor’s office

        
      

    
  


  As hepatitis B vaccine is not available in maternity hospitals for administration within the first 24 hours after birth, children born to healthy, HBsAg-negative mothers will be given the hexavalent vaccine starting at 2 months of age, without any catch-up for the dose not given at birth.


  Newborn of HBsAg positive mothers will be vaccinated according to the temporary schedule (Table 3.1.2.).


  
    
      

      

      
    

    
      
        	
          Table 3.1.2. Temporary hepatitis B vaccination schedule for children of mothers carriers of HBsAg

        
      


      
        	
          Recommended age

        

        	
          Type of vaccine

        

        	
          Healthcare facility

        
      


      
        	
          6 weeks

        

        	
          Diphtheria-tetanus-acellular pertussis-polio-Haemophilus B-Hepatitis B (DTaP-IPV-Hib-Hep. B) Dose 1

        

        	
          Family doctor’s office

        
      


      
        	
          30 days after dose I

        

        	
          Diphtheria-tetanus-acellular pertussis-polio-Haemophilus B-Hepatitis B (DTaP-IPV-Hib-Hep. B) Dose 2

        

        	
          Family doctor’s office

        
      


      
        	
          30 days after dose II

        

        	
          Diphtheria-tetanus-acellular pertussis-polio-Haemophilus B-Hepatitis B (DTaP-IPV-Hib-Hep. B) Dose 3

        

        	
          Family doctor’s office

        
      


      
        	
          Age 11 months

        

        	
          Diphtheria-tetanus-acellular pertussis-polio-Haemophilus B-Hepatitis B (DTaP-IPV-Hib-Hep. B) Dose 4

        

        	
          Family doctor’s office

        
      

    
  


  3.1.2 VACCINATION OF AT-RISK GROUPS


  
    
      

      
    

    
      
        	
          Type of vaccine

        

        	
          At-risk group

        
      


      
        	
          dTap or PATA vaccine

        

        	
          Pregnant

        
      


      
        	
          HPV vaccine

        

        	
          Girls aged 11-18

        
      


      
        	
          Influenza vaccine

        

        	
          At-risk groups determined by WHO according to the methodology

        
      


      
        	
          MMR vaccine

        

        	
          Contacts

        
      


      
        	
          Hepatitis B adult type vaccine

        

        	
          Unvaccinated patients on haemodialysis

        
      


      
        	
          Other MoH-approved vaccines in special epidemiological conditions

        

        	
          According to MoH Order No 964/2022: “Persons with increased susceptibility, staff of entities that have their own healthcare networks and that carry out missions on the border or abroad, immigrants, refugees, asylum seekers; vaccination against COVID-19”.

        
      

    
  


  The NIP may undergo periodic changes depending on epidemiological situations.


  


  3.2 Koch Bacillus infection (Mycobacterium tuberculosis)


  Simona Niculina Rus MD


  Key facts about the disease


  • Definition: endemic, infectious and contagious disease caused by Mycobacterium tuberculosis (Koch’s bacillus).


  • Transmission: airborne, transplacental, cutaneous, digestive, human-to-human and animal-to-human. The density of pathogen sources, the duration and degree of intimacy are actors that increase the risk of infection of healthy people.


  • Clinical forms: pulmonary and extrapulmonary. The clinical progression of tuberculosis differs depending on the immune status of each patient.


  • Specific treatment is available, according to the World Health Organisation (WHO) strategy.


  • Immunoprevention: BCG vaccine, given at 2-7 days of age, in maternity.


  • BCG vaccination prevents serious forms of tuberculosis in newborn babies and children up to the age of 5 (tuberculous meningitis and disseminated tuberculosis).


  • Tuberculosis is a priority public health problem in Romania and its prevention and control are strategic objectives of national interest.


  3.2.1 Epidemiological data:


  WHO data (1) - Global Tuberculosis Report 2022


  Globally, tuberculosis (TB) is the leading cause of death by an infectious disease.


  2021 - 10.6 million cases


  2021 - 1.6 million deaths


  ECDC data:


  Europe (4): from 2019 to 2020: number of TB cases decreased by 24%


  In 2020 - 163,602 TB cases were reported in 29 EU/EEA countries


  Romania (2,3):


  2012 - 13,997 cases


  2014 - 15,906 cases


  2014 - 15,906 cases


  2019 - 11,618 cases


  
    [image: 82a]


    Figure 3.2.1. TB and relapse cases per 100,000 population in the European Region, 2020
 Source: Tuberculosis surveillance and monitoring in Europe 2022 (4)

  


  3.2.2 Transmission routes


  Human-to-human: not included or unreported


  • directly via infectious respiratory particles shed by coughing, sneezing, singing, etc.


  • indirectly via contaminated air, especially during procedures on a patient with active disease (bronchoscopy, sputum induction) or via droplets of sputum or other infectious biological products deposited on the ground and mobilised by air currents (bacilliferous dust in which bacilli retain their virulence for several weeks).


  Non-human source: Mycobacterium bovis. Transmission may occur:


  • directly, by inhalation of respiratory particles shed by infected animals, or, very rarely, by the cutaneous route, through contact with infected animal lesions.


  • indirectly, from consuming unpasteurised milk of infected animals.


  3.2.3 Diagnosis


  • Epidemiological criteria: TB contact with confirmed cases.


  • Clinical criteria:


  Clinical forms (5):


  –Pulmonary: lesions located in the tracheobronchial tree, lung parenchyma, or larynx.


  1.Latent forms of infection are clinically asymptomatic and the patient is not contagious.


  2.Primary disease is frequently asymptomatic and diagnosis is only possible by PPD testing. In some cases tracheobronchial adenopathy, secondary pleural effusions are observed.


  3.Primary progressive forms - asthenia, weight loss, fatigability, inappetence, subfebrile temperature, chills and night sweats, dry cough or wet cough with haemoptysis.


  –Extrapulmonary: TB of the CNS, miliary forms resulting from haematogenous dysfunction with lymph nodes, multivisceral, pleural, osteoarticular or urogenital involvement.


  Paraclinical criteria (5)


  1. Tuberculin skin test (IDR to PPD). The result is read 48-72 hours after the test, when induration is maximal and the non-specific reaction disappears; the interpretation of the intradermal reaction is correlated with: epidemiological situation of the area of origin and residence, clinical context, regional prevalence of non-TB mycobacterial infections, existence of BCG vaccination, comorbidities or immunosuppressive treatments (5).


  Positive reaction:


  a)papule >10 mm at 72 hours after injection signifies suspicion of TB infection (with M. tuberculosis or M. bovis) or BCG vaccination, but not disease;


  b)papule >5 mm in people with recent exposure to M. tuberculosis and belonging to a high-risk group;


  c)papule >15 mm is considered positive in all persons regardless of vaccination; does not absolutely mean disease but suggests M. tuberculosis infection.


  TST conversion may signify a recent infection (if not in the context of BCG vaccination) and consists of a positive test after a previous negative one:


  a)in unvaccinated person, an increase of the induration by at least 10 mm from a previous test is considered;


  b)(< 10 mm) or increase from 0 to 5 mm or more;


  c)in vaccinated persons, an increase of the induration by 10 mm, regardless of the initial size, is considered a positive test;


  d)BCG vaccination usually produces a reaction of less than 10 mm which is maintained for 3-4 years, with a more intense reaction probably meaning infection with M. tuberculosis.


  Negative reaction - lack of response and occurs if:


  a)no infection;


  b)there is recent infection;


  c)the test is done in the context of immunosuppressive treatment or disease;


  d)there is loss or decrease of hypersensitivity in a disease or after treatment.


  In children from the TB outbreak with a negative result at the intradermal test with 2 IU PPD, the test may be repeated with 10 IU PPD immediately on the opposite forearm or at 6-8 week intervals with 2 IU PPD.


  2. Microscopic examination and culture (according to the guidelines approved in 2014, two sputum samples are collected for initial diagnosis for each TB suspect).


  3. PCR (Polymerase Chain Reaction) - Techniques to identify mycobacterial nucleic acids.


  4. QuantiFERON-TB.


  5. Treatment


  According to WHO strategy.


  Tuberculosis treatment is decided only by a pulmonologist or by the agreement of the pulmonologist of the area where the facility providing the treatment is located. Treatment is administered under the supervision of medical staff - DOT (directly observed treatment).


  5. Prevention


  a. Tuberculosis prevention measures


  • continuous information and education of the general population on the risk of tuberculosis, route of pathogen transmission, main signs and symptoms, services available, and measures to prevent and control the disease;


  • educate and advise TB patients on hygiene measures to prevent the spread of the disease;


  • regular health check-ups and, where appropriate, screening for at-risk groups, in accordance with the Romanian strategic documents on tuberculosis control;


  • rapid intervention in tuberculosis outbreaks, in accordance with the Romanian strategic documents on tuberculosis control;


  b. BCG vaccination


  BCG vaccination protects against tuberculosis meningitis and miliary tuberculosis, but does not prevent primary infection or reactivation of the lung infection, the main source of spread of the bacilli in the community (3). Studies show a 64% protection against tuberculosis meningitis, 78% protection against disseminated tuberculosis and 71% against tuberculosis deaths (6).


  In Romania, BCG vaccination was introduced by Dr. I. Cantacuzino in 1925, using the original BCG strain. Until February 2010, vaccination was carried out with the IC-65 strain, produced by the “I. Cantacuzino” Institute and equivalent to the Copenhagen 1331 strain.


  
    
      

      
    

    
      
        	
          Table 3.2.1. BCG 10 vaccine (6,9)
Bacterial vaccine, corpuscular (complete) with live attenuated germs

        
      


      
        	

        	
          BCG 10 vaccine (6)

        
      


      
        	
          Pharmaceutical form

        

        	
          BCG 10 vaccine - One dose (0,1 ml) contains 50 micrograms of BCG bacilli semi-dry mass, corresponding to 150,000 to 600,000 live BCG bacilli (Bacillus Calmette-Guerin), Brazilian Moreau strain. 10-dose vaccine - Powder and solvent for suspension for intradermal injection.

        
      


      
        	
          Reconstitute instructions

        

        	
          Reconstitute BCG 10 vaccine with 1 ml isotonic saline. After reconstitution, a homogeneous, uniform suspension is formed, free of visible particles or precipitate. Draw into the syringe only 1 0.1 ml vaccine dose per child.


          The vaccine should be administered immediately after reconstitution.

        
      


      
        	
          Posology

        

        	
          0.1 ml/dose (0.05 mg/dose) of vaccine suspension

        
      


      
        	
          Administered only intradermally, in the in the middle third of the external posterior aspect of the left arm, in aseptic conditions. The injection site must be dry, clean and uncontaminated with antiseptics.


          Sign of a correct injection - papule (6-7 mm in diameter in newborn) in which the hair follicles are distinctly visible.


          In about 30 minutes the papule disappears.

        
      


      
        	
          Interactions

        

        	
          Can be given simultaneously with other vaccines, but at different anatomical sites. If not given concomitantly, at least one month should elapse before administering another live attenuated vaccine. No other vaccine should be administered for at least three months in the same arm used for BCG vaccination due to the risk of regional lymphadenitis.

        
      


      
        	
          Storage conditions

        

        	
          The freeze-dried BCG vaccine should be stored at temperatures between 2-8oC and protected from natural light. Even brief exposure to direct or diffuse daylight degrades the product and kills the bacilli.

        
      

    
  


  WHO recommendations on BCG vaccination


  • The BCG vaccination strategy varies widely from country to country, influenced by the epidemiological situation (prevalence of TB, presence of multidrug-resistant TB, prevalence of HIV infection) and by migration and freedom of movement of the population.


  • The WHO recommends newborn vaccination in all countries with a TB rate above 20 cases/100,000 population.


  • In countries with low TB prevalence, vaccination is recommended for children in risk groups: born in or coming from countries with high TB prevalence, contacts of family members with a history of recent TB, asymptomatic children born to HIV-infected mothers.


  • After BCG vaccination, induration at the injection site is a normal reaction, followed by a local lesion that may ulcerate for several weeks and heal spontaneously within a few months (3 months for regular, 4-6 months for ulcerated), leaving a scar that is more discoloured and slightly depressed than the surrounding tissue. In rare cases, axillary adenopathy may occur 1-3 months after vaccination. The lymph nodes are small (less than 1 cm), hard, mobile, painless and only detectable on systematic palpation.


  • The vaccine causes post-vaccine tuberculin allergy to develop approximately 6-8 weeks after injection. No correlation could be found between the size of the post-vaccine reaction and vaccine protection.


  • Since some BCG vaccines do not leave a scar, BCG vaccine scar reading is no longer recommended, although it provides protection against severe forms of the disease (10).


  Indications


  • It is given to newborns with a birth weight >2,500g at 2-7 days of age (7,8), in the maternity ward.


  • For newborn with a birth weight <2,500g, delay administration until the required weight is reached. If the birth weight is >2,500g, BCG vaccine is given to infants by the age of 3 months without IDR PPD testing.


  • Between 3 months and 4 years, with prior PPD testing.


  • The BCG 10 vaccine should not be given to infants with a body weight below 2,000g. The anm.ro website states that prematurity, as such, is not a contraindication for vaccination, but the vaccine should only be administered after reaching a weight of 2,000g.


  BCG vaccination catch-up


  • without tuberculin testing, children under 3 months of age not vaccinated at birth;


  • with tuberculin testing, children aged 3 months or older, but no later than age 4, not vaccinated at birth.


  The vaccine can be given simultaneously with other vaccines, but at different anatomical sites. If not given concomitantly, at least one month should elapse before administering any another live attenuated vaccine. No other vaccine should be administered in the same arm used for BCG vaccination for at least three months, due to the risk of regional lymphadenitis.


  Contraindications and precautions


  • persons that are hypersensitive to any component of the vaccine;


  • febrile subjects or those with generalised skin infections (eczema is not a contraindication but the vaccination site must be free of lesions);


  • newborn under 2,500 g;


  • people on systemic corticosteroids or immunosuppressive treatment, including radiotherapy, with primary or secondary immunodeficiencies, with HIV infection, with malignant diseases (such as lymphomas, leukaemia, Hodgkin’s disease or other tumours of the reticuloendothelial system);


  • children born to HIV-positive mothers will be tested for HIV 2 months after birth and will only be given the BCG vaccine in case of a negative result;


  • tuberculin-positive individuals do not require BCG vaccination.


  Possible adverse reactions:


  • Adverse reactions are rare: injection site abscesses and lymphadenitis.


  • Significant complications following vaccination are extremely rare, but can be severe in immunocompromised children. Disseminated infection following BCG vaccination has been reported at a rate of up to 1 case per 1 million vaccinated, exclusively in the context of severely compromised immunity.


  • The potential risk of apnoea and the need for respiratory monitoring for 48-72 hours should be considered when administering the vaccine to extremely preterm babies (≤ 28 weeks gestation); it particularly concerns children with a history of immature breathing control.


  • The dose injected, strain used, age of the subjects, and technique of administration have been mentioned as factors that favour the occurrence of AEFIs.


  The estimated duration of protection is 15-20 years.


  6. Surveillance


  Priority disease according to MoH Order 1466/2008 and GD 589/2007.


  All health care providers will inform the County / Bucharest City DSP of suspected/confirmed cases of tuberculous meningitis by telephone immediately upon detection. The minimum data to be transmitted by telephone are: surname, first name, address, town/country of incubation, date of birth, gender, occupation, employer/community, date of illness onset, date of detection, dates of hospital isolation, date of death (if applicable).
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  3.3 Infection with Hepatitis B virus


  Emiliana Costiug MD


  Key facts


  
    • Viral hepatitis B is an infectious disease with a major public health impact, a wide global distribution and a high potential to become chronic, progressing to cirrhosis and hepatocellular carcinoma.


    • The prevalence of HBsAg in the general population determines the endemicity of hepatitis B.


    • Source of pathogen - the sick person or carrier (healthy or chronically infected).


    • Transmission is via blood products or fluids from the sick person or carrier (genital secretions, less frequently via saliva, breast milk via abrasions produced during breastfeeding).


    • Route of transmission: sexual contact, transfusions, transplacental, organ transplant or through contaminated instruments (tattoos, dental treatment, piercing, drugs).


    • Receptivity is general.


    • At-risk groups: medical staff, chronic haemodialysis patients, IV drug users.


    • Vertical transmission, from mother with HBsAg and HBeAg+ to foetus, occurs during birth in 90% of cases, with a high risk of chronic infection.


    • Maternal HBsAg testing during pregnancy - mandatory screening!


    • Prophylaxis - Vaccination of children and risk groups.

  


  1. Epidemiology


  OMS data (1)


  • Worldwide, it is estimated that 296 million people were infected with hepatitis B virus (HBV) in 2019, with 1.5 million new infections each year.


  • 820,000 deaths caused by viral hepatitis B and its complications (cirrhosis and hepatocellular carcinoma) were reported in 2019.


  
    [image: 89a]


    Figure 3.3.1. Chronic HBV infection by WHO regions, 2019
Source: WHO – Global Progress Report 2021: Burden of Hep B and C (2)

  


  ECDC data (3)


  In 2020, 14,428 cases of HBV infection were reported in Europe, of which 43% chronic. Most cases of chronic HBV infection were in the age group 25-34.


  CNSCBT data (4)


  In 2020, 48 cases of viral hepatitis B and C and no cases of perinatal infection were reported. There has been a downward trend in the reported incidence of HBV infection over the past decade.
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    Figure 3.3.2. Trends in the incidence of viral hepatitis B and C, Romania, 2006-2020
Source: CNSCBT

  


  2. Aetiology


  Hepatitis B virus (HBV) is a DNA virus and belongs to the family Hepadnaviridae, genus - Orthohepadnavirus. It mainly affects humans. It can persist outside the body for up to 7 days at room temperature. It is destroyed by boiling and sodium hypochlorite.


  a. HBV structure:


  • Dane particle:


  –viral genome: circular, partially double-stranded DNA


  –Nucleocapsid (NC, core) represents HBcAg, associated with HBeAg


  b. The envelope


  –lipoprotein outer coat, represents HBsAg


  –the first viral marker of HBV infection


  3. Clinical picture


  • Long incubation - 30-180 days, with an average duration of 75 days


  • Prodromal phase lasts 3-10 days, with digestive symptoms - nausea, vomiting, anorexia, abdominal pain - and general symptoms: fever, headache, myalgia, arthralgia


  • Icteric phase: with jaundice, discoloured stools, dark urine, and hepatomegaly, lasting on average 1-3 weeks


  • Convalescence phase may last for weeks or even months


  • In many cases it can progress without symptoms - anicteric forms 70-80%


  4. Complications


  a.Fulminant hepatitis - in 1-2% of cases of acute viral hepatitis B (BVH) infection


  b.Chronicity - integration of viral DNA into the nucleus of infected hepatocytes.


  c.Cirrhosis of the liver - extensive fibrosis and severe alteration of liver architecture,


  d.Hepatocellular carcinoma - integration of hepatitis B virus (HBV) into the host genome promotes oncogenic processes and the development of hepatic cell carcinoma.


  5. Disease progression


  a.Cure - in about 90% of cases


  b.Chronic infection - in 10% of all acute infections


  c.The risk of chronicity depends on the age of infection:


  –90% - for newborns infected during birth


  –30-50% - for children 1-5 years


  –5% - for adults


  d.HIV infection or chronic alcoholism increases the risk of chronicity and progression to cirrhosis and hepatocellular cancer


  6. Diagnosis


  a.Epidemiological criterion - contact with a confirmed case


  b.Clinic: low fever, asthenia, jaundice, nausea, vomiting, hepatomegaly


  c.Paraclinical investigations: elevated liver transaminases, direct and total bilirubin, presence of bile pigments in urine


  Serological and viral markers of HBV infection (5)


  a.HBsAg - demonstrates acute or chronic infection


  b.HBeAg - marker present in viral replication, indicates level of infectivity


  c.Anti-HBs Ab - indicate immunity to HBV after infection or vaccination


  d.Anti-HBc Ab - indicates acute (IgM) or chronic (IgG) infection


  e.Anti-HBe Ab - denotes reduced viral activity (low HVB replication)


  f.Viral DNA (quantitative HBV DNA detection) - with diagnostic role in correlation with serological markers. Important role in monitoring the effectiveness of antiviral therapy and in assessing prognosis.


  
    
      

      

      

      

      

      
    

    
      
        	
          Table 3.3.1. Serological tests used in the diagnosis and monitoring of viral hepatitis B

        
      


      
        	

        	
          Infection-induced immunity

        

        	
          Vaccine-induced immunity

        

        	
          Acute infection

        

        	
          Chronic infection

        

        	
          Susceptible to infection

        
      


      
        	
          HBs antigen

        

        	
          Negative-

        

        	
          Negative-

        

        	
          Positive+

        

        	
          Positive+

        

        	
          Negative-

        
      


      
        	
          Anti-HBs antibodies

        

        	
          Positive+

        

        	
          Positive >10 IU

        

        	
          Negative-

        

        	
          Negative-

        

        	
          Negative-

        
      


      
        	
          Anti-HBc antibodies

        

        	
          Positive+

        

        	
          Negative-

        

        	
          Positive + (IgM)

        

        	
          Positive + (IgM)

        

        	
          Negative-

        
      

    
  


  According to CNSCBT (4): “Pregnant women who test positive for HBsAg in the last trimester of pregnancy are considered a priority and will continue to be tested for HBeAg (marker of infectivity) in the laboratories of the Regional Public Health Centres.”


  7. Treatment


  The goals of treatment are to supress viral replication and prevent the disease from progressing to liver decompensation, cirrhosis and hepatocellular carcinoma. Chronic HBV infection cannot be completely eliminated because circular DNA persists in the nucleus of infected liver cells, which also explains the reactivation of HBV in various situations, especially in cases of immunosuppression.


  Two therapeutic methods are used (6):


  a.Antiviral treatment - blocks viral replication and decreases viremia: Entecavir, Tenofovir, Lamivudine, Telbivudine, Adefovir


  b.Immunomodulatory treatment - leads to stimulation of the immune response to inhibit viral replication: pegylated interferon alfa-2a (PEGASYS)


  Currently, first-line agents in the treatment of hepatitis B are: Pegylated interferon alpha (PEG-IFN-a), Entecavir (ETV) and Tenofovir (TDF). New types of drugs are also under study, such as tenofovir disoproxil in combination with emtricitabine (FTC), encapsidation inhibitors, entry inhibitors, TLR7 agonists, and therapeutic vaccines (7).


  8. Prophylaxis


  a. Active immunisation


  • Planned vaccination recommendations:


  –Vaccinate newborn at first day of life to prevent perinatal infection.


  –A programme of hepatitis B vaccination of newborns and catch-up vaccination of children and adolescents who have not received 3 doses of vaccine was introduced in Romania in 1995.


  –Vaccination of risk groups - medical staff, haemodialysis or transfusion patients, IV drug users.


  Newborn vaccination schedule - differs according to maternal HBsAg status (8)


  1. Newborn of healthy mothers


  Schedule 0-2-6 months (First dose - monovalent vaccine) Recommended intervals between doses:


  –Dose 1 - Dose 2 - minimum 4 weeks


  –Dose 2 - Dose 3 - minimum 8 weeks


  –Dose 1 - Dose 3 - minimum 16 weeks


  Dose 3 should not be administered before the minimum recommended age, namely 6 months.


  Combination vaccines have demonstrated the same efficacy as the monovalent vaccine.


  Minimum age for administration of combination vaccine - 6 weeks.


  2. Newborn of HBsAg+ mothers


  Schedule: 0-2-6 months (First dose of vaccine - given immediately after birth)


  or 0-1-2-12 months (first 2 doses - monovalent vaccine)


  HBIG (human hepatitis B specific immunoglobulin) within the first 12 hours of life


  HBV and HBIG vaccines are administered IM at different anatomical sites.


  Note: If a newborn of a HBsAg+ mother received the HBV vaccine and HBIG within the first day of life, than breastfeeding may be recommended.


  3. Newborn of mothers with unknown HBsAg status


  Schedule: 0-2-6 months (First dose of vaccine - given immediately after birth)


  Test maternal HBsAg and in case of a positive result, administer HBIG


  Hepatitis B vaccination of children in Romania


  The National Immunisation Programme in Romania provides for the vaccination of newborn and infants according to the following schedule:


  –Dose 1 - first day of life


  –Dose 2 - at 2 m.o.a.


  –Dose 3 - at 4 m.o.a.


  –Dose 4 - at 11 m.o.a.


  If monovalent hepatitis B vaccine is not available at the maternity, newborn and infants should be vaccinated according to the following schedule:


  –Newborn of HBsAg-negative mothers - at 2-4-11 months of age with the hexavalent vaccine


  –Newborn of HBsAg-positive mothers - HBIG at birth and 4 doses of hexavalent vaccine:


  Dose 1 - at 6 w.o.a.


  Dose 2 - at 30 days interval from Dose 1


  Dose 3 - at 30 days interval from Dose 2


  
    IMPORTANT


    HBsAg testing of all pregnant women in the last trimester of pregnancy!

  


  Special situations:


  –Preterm infants with BiWt < 2,000 g will be vaccinated according to the 0-1-2-6 schedule, due to the low immune response in this category of newborn under 1 month of age.


  –If the intervals between doses were longer than recommended, it is not necessary to repeat the vaccination schedule but it is important to administer all doses to achieve an optimal antibody titre.


  Vaccination of adults is particularly recommended in risk groups:


  –chronically ill under haemodialysis


  –HIV positive, immunocompromised


  –sexual partners of HBsAg+ persons


  –risky sexual behaviour - multiple partners, homosexuals


  –health workers


  Adult vaccination schedules:


  –0-2-6 months - recommended schedule


  –0-1-2-12 months - rapid schedule with 3 doses at 30-day intervals and booster, recommended for unvaccinated persons in post-exposure prophylaxis


  Routine testing of vaccine-induced immune response is not recommended, except in certain situations to verify immune protection of:


  –at-risk groups


  –newborn of HBsAg positive mothers, at 9-18 months of age


  –Testing is done at least 2 months after completion of HBV vaccination


  
    Protective immune response = HBsAg negative and HBsAg positive (titre >10 IU)

  


  Hepatitis B vaccine (9,10) contains non-infectious particles of the hepatitis B virus surface antigen (HBsAg). Obtained by recombinant DNA technology from Saccharomyces cerevisiae yeast cell cultures.


  Pharmaceutical form - solution for injection, white suspension, cloudy after shaking Form for adults- 1 ml/dose, contains 20 micrograms HBsAg particles Form for children - 0.5 ml/dose, contains 10 micrograms HBsAg particles Combined, hexavalent vaccines - used in children from 6 weeks of age.


  Indications


  –The 0.5 ml dose is recommended for administration to subjects up to 15 years of age, including newborn.


  –The 1 ml dose is indicated for subjects aged 16 years and over.


  Method of administration


  –intramuscularly, in the deltoid muscle in children or in the anterolateral region of the thigh in neonates, infants and young children.


  Exceptionally, the vaccine may be administered subcutaneously in patients with thrombocytopenia or other coagulation disorders.


  Contraindications


  –Known hypersensitivity to vaccine components


  –Severe acute febrile illness - postpone vaccination


  Precautions and warnings


  –Administration of the vaccine during the hepatitis B incubation period may not prevent infection.


  –The vaccine does not prevent hepatitis caused by other known hepatotropic pathogens.


  –In patients with HIV infection, chronic haemodialysis and immunocompromised patients, vaccination may not result in a protective HBs antibody titre and additional doses of vaccine may be required.


  –When vaccinated small preterm infants (born at less than 28 weeks’ gestational age) and those with a history of respiratory immaturity, consider the potential risk of apnoea and monitor of respiratory function for 48-72 hours. In view of the benefits of vaccination in this category of newborn, delaying vaccination is not recommended.


  Drug combinations


  –The vaccine and HBV-specific immunoglobulin can be administered at the same time but at different anatomical sites.


  –The vaccine can be administered concomitantly (but at different anatomical sites) with the following vaccines: Haemophilus influenzae type b, BCG, hepatitis A, poliomyelitis, rotavirus, measles, mumps, rubella, diphtheria, tetanus, pertussis, HPV.


  Possible adverse reactions:


  –Pain and rash at the injection site, fever, headache, tiredness, irritability, nausea, decreased appetite


  –Rare: myalgia, arthralgia, itching, rash, paraesthesia


  Storage conditions


  –at 2-8°C (refrigerated). Do not freeze.


  Vaccine-induced protection has been demonstrated for at least 20 years and may last for many more years.


  
    
      

      

      

      
    

    
      
        	
          Table 3.3.2. Hepatitis B vaccines

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          Engerix B adults Euvax B adults

        

        	
          HB surface antigen - 20 µg/1 ml solution

        

        	
          – Single/ multi-dose vial


          – 1mL pre-filled syringes

        

        	
          Prevention of hepatitis B in adults.

        
      


      
        	
          Engerix B children Euvax B children

        

        	
          HB surface antigen 10 µg/0.5 ml

        

        	
          – Single/ multi-dose vial


          – 0.5mL pre-filled syringes

        

        	
          Prevention of hepatitis B in infants, children (up to 15 years).

        
      


      
        	
          Twinrix Adult

        

        	
          Inactivated hepatitis A virus 720 U/ml


          HB surface antigen 20 µg/ml

        

        	
          – 1mL pre-filled syringes


          – Single-dose vial 1 ml

        

        	
          Prevention of hepatitis A and B in unvaccinated adults and teenagers > 16 years at risk of hepatitis A and B infection.

        
      


      
        	
          Twinrix Paediatric*11

        

        	
          Inactivated hepatitis A virus 360 U/ml


          HB surface antigen 10 µg/ml

        

        	
          – 0.5mL pre-filled syringes


          – Single dose vial 0.5 ml

        

        	
          Prevention of hepatitis A and B in children 1-15 y.o.a.

        
      

    
  


  *Twinrix Pediatric is not available in Romania


  Hepatitis vaccine is also included in the hexavalent vaccines (DTaP-IPV-Hib-HepB) recommended for childhood vaccination. Further information on the composition and Pharmaceutical form available in the section on Tetanus.


  b. Passive immunisation; post-exposure prophylaxis


  Recommended in the following situations:


  –Accidental exposure of unimmunized subjects (incomplete vaccination schedule or unknown vaccine status) within the first 24-72 hours post-exposure.


  –Patients undergoing haemodialysis, every 2 months, until seroconversion following vaccination is achieved (Anti-HBs titre >10IU).


  –Newborn of mothers who are carriers of hepatitis B virus.


  –Patients who do not have an immune response (no detectable anti-HBs titer) after vaccination and who require continued prophylaxis due to the continued risk of hepatitis B infection.


  The first dose of the vaccine can be given on the same day as human hepatitis B immunoglobulin, but at a different injection site.


  Administration of immunoglobulin may interfere for a period of 3 months with the development of an immune response to live attenuated vaccines such as measles, mumps, rubella and varicella.


  After administering this medicine, a 3-month interval is recommended before giving vaccines containing live attenuated viruses.
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  3.4 Diphtheria bacillus infection (Corynebacterium diphtheriae)


  Emiliana Costiug MD


  Key facts


  
    • Serious infectious disease caused by Corynebacterium diphtheriae


    • Source of pathogen: sick people and asymptomatic carriers


    • Airborne transmission or direct contact with infected wounds, contaminated objects


    • Incubation period is on average 2-5 days, with limits between 1-10 days


    • Diphtheria bacillus remains confined and multiplies at the entry site


    • Clinical forms are specific according to location: nasal, pharyngo-pharyngeal, laryngeal (diphtheria croup), cutaneous


    • The progression is severe with complications and death in 5-10% of cases


    • The treatment of diphtheria is of the utmost urgency and consists of antibiotics and early serotherapy to neutralise the circulating toxin.


    • Specific prevention - primary vaccination and periodic revaccination (at 10 years)

  


  1. Epidemiology


  OMS data (1)


  • Between 2011-2015, the majority of diphtheria cases were in India (18,350), Indonesia (3,203 cases) and Madagascar (1,633 cases).


  • Overall coverage with 3-dose DTP vaccine was estimated at 86% in 2017.


  ECDC data (2)


  In 2018, 63 cases were reported in Europe, most of them in unvaccinated adults or elderly people with unknown vaccination status.


  CNSCBT data


  In Romania, before 1960, the annual incidence of diphtheria was as high as 117%ooo. After the introduction of the diphtheria vaccination programme in 1960, the incidence of the disease decreased clearly, with the last 5 cases recorded in 1989. In 2021, the coverage with 3-dose DTP vaccine was 86.3% at 18 months of age, down 0.4% from 2020 (3).


  2. Clinical forms


  Diphtheria-caused pharyngotonsillitis


  –most common clinical form


  –sudden onset with high fever, odynophagia and regional adenopathy


  –in progression, false adherent membranes are formed, which rapidly expand


  –can cause airway obstruction and respiratory failure


  –oedema of the submandibular region is described, with a characteristic “proconsular neck” appearance


  –evolution can be rapid, towards coma and death in 6-10 days if treatment is not started


  Diphtheritic croup


  –fever, dry cough, barking, dysphonia, stridor, dyspnoea


  –risk of respiratory obstruction and failure


  –rapid progression to death if untreated


  Cutaneous diphtheria


  –pustules or ulcers with membranes, occurring as a result of chronic skin lesions in poor hygienic conditions


  –toxic complications occur very rarely 4


  3. Complications


  –are caused by diphtheria toxin:


  → local: false membrane, obstructive respiratory failure


  → cardiac: diphtheritic myocarditis, heart failure


  → nervous: motor nerve damage - paralysis


  4. Treatment


  • The treatment of diphtheria is of the utmost urgency!


  • Early serotherapy - to neutralize circulating toxin, thereby inhibiting its binding to cell receptors


  • Antibiotic treatment - macrolide, beta-lactams, chloramphenicol are recommended.


  5. Immunoprevention


  The diphtheria vaccine is based on the diphtheria toxoid.


  Diphtheria toxoid is not teratogenic and can be safely given to pregnant women to prevent diphtheria in unvaccinated newborn and young infants.


  Diphtheria toxoid is currently included in combination vaccines and monovalent diphtheria vaccine is no longer used.


  For vaccination of children up to 7 years of age, a dose of 30 IU diphtheria toxoid (D) is recommended. Over 7 years of age, low doses of 3 IU (d) are recommended, to avoid hypersensitization.


  The primary vaccination and booster schedule, catch-up criteria, and registered vaccines are presented in the “Tetanus” section.
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  3.5 Infection with the tetanus bacillus (Clostridium tetani)


  Emiliana Costiug MD


  Key facts


  
    • Serious, non-contagious infectious disease caused by the exotoxin of the tetanus bacillus (Clostridium tetani) and characterized by generalized rigidity and convulsive spasms of muscles and lethal progression.


    • Transmission is through direct contact with soil or contaminated objects, through cutaneous-mucosal wounds (tetanus-prone wounds).


    • It is NOT a contagious disease; it is not transmitted from human to human!


    • After going through the infection, there is no protective immune response.


    • Receptivity is general


    • Higher incidence in summer months and in rural areas


    • No specific treatment!


    • Specific prevention involves completing the vaccination schedule, regular booster shots and correct management of the tetanus-prone wound.

  


  1. Epidemiology


  OMS data (1)


  Tetanus morbidity and mortality remain a major public health problem worldwide, particularly in countries with low vaccination coverage. People of all ages can become infected, but the disease is particularly serious in newborn babies and their mothers who have not been vaccinated against tetanus.


  The WHO estimates that 25,000 newborn died from neonatal tetanus in 2018, 88% less than in 2000. Global DTP3 vaccination coverage of children is estimated at 86%.


  ECDC data (2)


  In 2018, 92 cases were reported in Europe, with adults over 65 being the most affected group.


  Tetanus morbidity in Europe:


  2013 - 136 cases; Incidence - 0,03%ooo


  2015 - 117 cases; Incidence - 0.03%ooo


  2017 - 82 cases; Incidence - 0.02%ooo


  2018 - 92 cases; Incidence - 0.02%ooo


  CNSCBT data


  In Romania, 7 cases of tetanus were reported in the period 2020-2021, the national incidence of tetanus being 0.015%ooo (2020) and 0.020%ooo (2021) respectively (3).
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  2. Clinical forms


  Localised form


  –in the vicinity of the infected wound


  –low frequency, favourable evolution


  Cephalic form


  –resulting from to a tetanus-infected head wound


  –rare form with cranial nerve damage


  Generalized form


  –accounts for about 80% of tetanus cases


  –spasm of the masseter muscles -trismus - occurrence of “risus sardonicus”


  –opisthotonos (generalized muscular contracture)


  –impaired swallowing and breathing with onset of acute respiratory failure and neurovegetative symptoms: hyperthermia, sweating, tachycardia, frequent paroxysmal spasms lasting 3-4 weeks


  –the prognosis is extremely serious


  Neonatal tetanus


  –occurs in newborns of unvaccinated mothers


  –caused by infection of the umbilical stump


  –generalized impact with opisthotonos


  –extremely serious prognosis with rapid progression to death
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  3. Diagnosis


  According to the Methodology for surveillance of tetanus and neonatal tetanus (7), based on the following criteria:


  Clinical criteria:


  –Adult and child - at least two of the following three criteria:


  a.Contractions of the masseter and cervical muscles, accompanied by pain and facial spasms - “trismus and risus sardonicus”


  b.“Painful contractions of the muscles of the trunk or limbs” with no other cause detected


  c.“Generalized spasms, frequent bouts of opisthotonos”


  –Newborn - any newborn in the first 2 days after birth who presents eating disorders and muscle twitching and/or seizures, with no other identified cause, from day 3-28 of life


  Laboratory criteria - at least one of the following:


  –Finding of a non-protective titre (from a sample taken prior to administration of serotherapy and/or vaccination) in a case with a probable diagnosis of tetanus


  –Increase in specific antibody dynamics (seroconversion)


  –Isolation of Clostridium tetani from the port of entry


  –Detection of tetanus toxin in a serum sample


  4. Treatment


  • Wound care - removing the source of exotoxin


  • Neutralisation of circulating toxin - Specific immunoglobulins / tetanus serum* 3,000-5,000 IM


  * Currently, hyperimmune serums are not used in passive prevention due to the risk of sensitisation reactions that can lead to anaphylactic-type manifestations, being replaced by specific immunoglobulins. Romania does not currently have this type of preparation.


  • Antibiotic therapy (7) - Penicillin in combination with Metronidazole


  −Penicillin G


  −Adults: 2 x 1,000,000 - 5,000,000 UI, IV/day


  −Children: 100 mg/kg, IV, divided in daily doses


  After 2 days, oral Penicillin may be given every 12 hours In case of known penicillin allergy, erythromycin should be used


  • Metronidazole


  −Adult: 500 mg, IV, every 8 hours (20-minute infusion).


  −Child: 7.5 mg/kg, IV, every 8 hours.


  • Symptomatic and pathogenetic treatment of muscle contracture and complications


  • Boosting specific immunity with PATA


  5. Specific prevention


  1.Tetanus vaccination


  2.Management of wound with tetanus risk


  3.Neonatal tetanus prophylaxis


  1. Tetanus vaccination provides protection for at least 10 years if a complete schedule has been followed, after which a single booster dose (scheduled or as-needed) ensures a specific, protective immune response.


  Revaccination is recommended every 10 years, especially for those at high risk: soil workers, sewage and drinking water workers, livestock workers, military, police, adults with diabetes, the elderly, the homeless, intravenous drug users, travellers to tetanus-endemic areas, etc.


  Primary vaccination consists of two doses separated by at least 8 weeks or three doses separated by at least 4 weeks, as recommended by the Advisory Committee on Immunization Practices (ACIP) (Table 3.5.1.) and according to the National Immunization Schedule.


  The booster dose is given at least 6 months after the last dose of the primary schedule. Combination vaccines are used to vaccinate children 0-6 years: DTaP, DTaP+ IPV, DTaP + IPV + Hib, DTaP + IPV + Hib + HepB. The recommended dose of tetanus toxoid for vaccination of children is min 40 IU.


  For maternal and neonatal tetanus prophylaxis, administer Purified Adorbed Tetanus Anatoxin (PATA), dT or dTaP to pregnant women in weeks 27-36 of pregnancy if they have not received a booster in the last 5 years.


  
    
      

      

      

      

      
    

    
      
        	
          Table 3.5.1. ACIP recommendations for tetanus vaccination of children aged 0-6 (4)

        
      


      
        	
          Vaccine dose

        

        	
          Optimal recommended age

        

        	
          Minimum recommended age

        

        	
          Optimal interval to next dose

        

        	
          Optimal interval to next dose

        
      


      
        	
          DTaP-1

        

        	
          2 months

        

        	
          6 weeks

        

        	
          2 months

        

        	
          4 weeks

        
      


      
        	
          DTaP-2

        

        	
          4 months

        

        	
          10 weeks

        

        	
          2 months

        

        	
          4 weeks

        
      


      
        	
          DTaP-3

        

        	
          6 months

        

        	
          14 weeks

        

        	
          6-12 months

        

        	
          6 months

        
      


      
        	
          DTaP-4

        

        	
          15-18 months

        

        	
          12luni

        

        	
          3 years

        

        	
          6 months

        
      


      
        	
          DTaP-5

        

        	
          4-6 years

        

        	
          4 years

        

        	
          ---

        

        	
          ---

        
      


      
        	
          Td

        

        	
          11-12 years

        

        	
          7 years

        

        	
          10ani

        

        	
          5 years

        
      


      
        	
          Td

        

        	
          Revaccination every 10 years

        
      


      
        	
          ! In the case of a tetanus-risk wound, a booster is given if more than 5 years have passed since the last dose

        
      

    
  


  • Primary vaccination schedule


  • Revaccination, booster


  
    
      

      
    

    
      
        	
          Table 3.5.2. Romania - vaccination schedule for childhood hepatitis (Order No 377/30.03.2017) (5)

        
      


      
        	
          Vaccination age

        

        	
          Recommended vaccine

        
      


      
        	
          2 months

        

        	
          DTPa-IPV-Hib-Hep B

        
      


      
        	
          4 months

        

        	
          DTPa-IPV-Hib-Hep B

        
      


      
        	
          11luni

        

        	
          DTPa-IPV-Hib-Hep B

        
      


      
        	
          6 years

        

        	
          DTPa-IPV

        
      


      
        	
          14ani

        

        	
          Td

        
      


      
        	
          In the case of a tetanus-risk wound, a booster is given if more than 5 years have passed since the last dose

        
      

    
  


  • Primary vaccination schedule


  • Revaccination, booster


  
    
      

      
    

    
      
        	
          Table 3.5.3. Catch-up recommendations for unvaccinated children over 7 years of age (3)

        
      


      
        	
          Interval between doses

        

        	
          Recommended vaccine

        
      


      
        	
          D1-D 2 – min. 4 weeks

        

        	
          dTaP or DTap + IPV

        
      


      
        	
          D 2-D3 – 6-12 months

        

        	
          dT, dTaP or DTap + IPV

        
      


      
        	
          Revaccination - at 10 years

        

        	
          dT or dTaP

        
      


      
        	
          PATA, dT or dTaP shall be administered in case of a tetanus plague, if >5 years have passed since the last dose

        
      

    
  


  
    
      

      

      

      
    

    
      
        	
          Tabel 3.5.4. Tetanus vaccines registered in Romaina (6)

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          Tetavax (PATA)

        

        	
          Purified and adsorbed tetanus anatoxin min. 40IU

        

        	
          Injectable solution 0.5 ml


          – Single dose vial


          – Pre-filled syringe

        

        	
          – Active AT immunisation


          – Vaccination in Pregnancy


          – Post-exposure prophylaxis

        
      


      
        	
          Adacel (dtaP)

        

        	
          Diphtheria toxoid min. 2 IU Diphtheria toxoid min. 20 IU B. pertussis antigen

        

        	
          Injectable solution 0.5 ml


          – Pre-filled syringe

        

        	
          Active DTP immunisation for people over 4 years of age as a booster after the schedule of primary vaccination.

        
      


      
        	
          Adacel Polio (dtaP-IPV)

        

        	
          Diphtheria toxoid min. 2 IU Diphtheria toxoid min. 20 IU B. pertussis antigen

        

        	
          Injectable solution 0.5 ml - Pre-filled syringe

        

        	
          Active immunisation against diphtheria, tetanus, pertussis and poliomyelitis in people over 3 years of age as a booster after the primary immunisation schedule.


          Passive protection against whooping cough in young infants, following maternal immunisation during pregnancy.

        
      


      
        	
          Tetraxim (DTaP-IPV)


          Diphtheria toxoid min. 30 IU Tetanus toxoid min. 40 IU Antigene B. pertussis


          Inactivated polio virus

        

        	
          Injectable solution 0.5 ml


          – Pre-filled syringe

        

        	
          – Primovaccination of children > 2 m.o.a


          – Revaccination children under 13 y.o.a

        
      


      
        	
          Boostrix-IPV (dtaP-IPV)

        

        	
          Diphtheria toxoid min. 2 IU Diphtheria toxoid min. 20 IU B. pertussis antigen


          Inactivated polio virus

        

        	
          Injectable solution 0.5 ml


          – Pre-filled syringe

        

        	
          – Adult revaccination


          – Revaccination children over 4 y.o.a

        
      


      
        	
          Dultavax (dt-IPV)

        

        	
          Diphtheria toxoid min. 2 IU


          Tetanus toxoid min. 20 IU Inactivated polio virus

        

        	
          Injectable solution 0.5 ml


          – Pre-filled syringe

        

        	
          – Adult revaccination


          – Revaccination children over 6 y.o.a

        
      


      
        	
          Infanrix-Hexa (DTaP-IPV-Hib-HepB)

        

        	
          Diphtheria toxoid min. 30 IU Tetanus toxoid min. 40 IU Antigene B. pertussis


          Inactivated polio virus


          H. influenzae type b (polysaccharide conjugate) HB surface Ag

        

        	
          – Bottle with powder


          – 0.5mL pre-filled syringe

        

        	
          Primovaccination and revaccination of children aged < 36 months. No information is available on the safety and efficacy of the vaccine given to children over 3 y.o.a.

        
      


      
        	
          Hexacima Hexaxim (DTaP-IPV-Hib-HepB)

        

        	
          Diphtheria toxoid min. 30 IU Tetanus toxoid min. 40 IU Antigene B. pertussis


          Inactivated polio virus


          H. influenzae type b (polysaccharide conjugate) HB surface Ag

        

        	
          – 0.5mL pre-filled syringes

        

        	
          Primovaccination and revaccination of children aged between 6 wks. and 24 months. The immunogenicity of Hexacima in children over 24 months of age has not been investigated in clinical trials.

        
      

    
  


  Contraindications


  • Absolute


  –Known hypersensitivity to any of the vaccine components


  –History of anaphylactic reactions after previous administration


  • Temporary


  –Acute severe febrile illnesses


  –Immunosuppressive treatment or temporary immunodeficiency


  Precautions and warnings


  –Family or personal history of seizures is not contraindication to tetanus vaccination


  –The occurrence of a case of Guillain-Barré syndrome or brachial neuritis following administration of a tetanus toxoid vaccine will prompt a rigorous analysis of the benefits and risks of administering another dose. In general, vaccination is recommended at the completion of the primary vaccination schedule (7).


  –Immunodeficiency or immunosuppressive treatment may reduce the immune response after vaccination. In such cases, it is recommended to postpone vaccination until the disease has stabilised or immunosuppressive treatment has been completed.


  –Vaccination is recommended for people with chronic immunodeficiency, such as those with infections, although the immune response may be limited.


  –When vaccinating preterm newborn at less than 28 weeks gestational age and those with a history of breathing immaturity, the potential risk of apnoea and monitoring of respiratory function for 48-72 hours after vaccination should be considered. Vaccination should not be avoided or delayed, as the benefits of vaccination outweigh the potential risks of adverse reactions in this group of newborn.


  Possible adverse reactions:


  –local - erythema, induration, pain


  –fever, general ill health - rare


  –serious general reactions - anaphylaxis, neurological complications - extremely rare since the introduction of the acellular vaccine


  Storage conditions


  –Unbroken cold chain, at Temp = 2-8°C (in the refrigerator). Do not freeze!


  Management of tetanus-prone wounds (7)


  a)Wound disinfection


  b)Surgical wound cleansing


  –extensive debridement, removal of foreign bodies,


  –removal of devitalized tissues


  –haemostasis


  ! Do not close infected wounds with sutures


  c)Oral or injectable antibiotic treatment is indicated for wounds at risk of superinfection


  d)Specific immuno-prophylaxis according to vaccination status and wound severity


  Tetanus-prone wound - any dirty wound that creates anaerobic conditions:


  1. small, deep wound - punctures, splinters


  2. extensive, deep wound with dead tissue


  3. iatrogenic wound - septic abortion, unsterile sutures


  4. umbilical wound in newborn - incision by use of unsterile, dirty cord-cutting instruments


  5. infected wounds, grade II or III burns


  6. open fractures, chronic varicose ulcers


  Use adsorbed purified tetanus toxoid (PATA) or dTaP vaccine depending on age and access to the vaccine product:


  • DTaP or PATA to children under 7 years of age


  • dT or PATA to children 7-9 y.o.a. and persons over 65 y.o.a


  • dTpa or dT or PATA to persons 10-64 y.o.a


  Administer the vaccine IM within 24 hours of the wound occurring, in compliance with the recommendations of the CNSCBT:


  a. Fully tetanus vaccinated and revaccinated persons will receive booster PATA or dTaP in the following situations:


  • major, contaminated wounds - if the person has not received a tetanus booster in the last 5 years


  • minor clean wounds - if the person has not received a tetanus booster in the last 10 years


  b. Unvaccinated persons or persons with uncertain or incomplete vaccination history:


  • minor, uncontaminated wounds:


  • start emergency tetanus vaccination - 3 doses of 0.5 ml IM, the first dose within the first 24 hours and the next 2 doses at 14 days intervals each.


  • major contaminated wounds:


  –start emergency tetanus vaccination and, in addition, administer: Specific immunoglobulins (Ig), 250 units respectively 500 units, in severe cases: wounds with increased tetanus risk older than 12 hours, persons weighing >90 kg, or in case of a risk of massive contamination;


  –tetanus vaccine and specific Ig will be administered at different anatomical sites, with different syringes;


  –if specific Ig is not available, give tetanus serum intramuscularly (in hospital), 3,000 - 20,000 U.A.I. in a single dose (depending on the severity of the wound), but only after testing for sensitisation and desensitisation.


  NOTE:


  Persons given the emergency vaccination schedule are to be revaccinated every 12 months.


  3. Prevention of neonatal tetanus


  –Pregnant women given primary and booster tetanus vaccine will receive a single dose of PATA, dT or dTaP at 7 and 1/2 months of pregnancy. The optimal time for vaccination in pregnancy is at 27-36 weeks of gestation to allow sufficient time for maternal antibody formation and transplacental transfer.


  –Tetanus booster vaccination in subsequent pregnancies should be given if more than 10 years have passed since the last tetanus booster vaccination.


  –Pregnant women that are unvaccinated, incompletely vaccinated or have an uncertain history of tetanus vaccination will start the tetanus vaccination schedule at 7 and 1/2 months of pregnancy:


  –Primary vaccination consists of two doses of PATA, dT or dTaP at an interval of 30 days between D1-D2


  –Booster I - at 6-12 months from D2


  –Booster II - at 5 years from booster I
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  3.6 Infection with Bordetella Pertussis


  Emiliana Costiug MD


  Key facts


  
    • An infectious-contagious disease caused by Bordetella pertussis, clinically manifested by paroxysmal spasmodic, emetic coughing attacks that last several weeks


    • Global spread, more frequent in temperate zones where systematic vaccination is not practised, the disease having an endemo-epidemic evolution. Sporadic in countries where the vaccine is administered as part of a national programme.


    • Source of pathogen - sick or asymptomatic human carrier


    • Transmission - direct, airborne


    • Receptivity - general, very high contagiousness


    • Incubation - average duration 7 days (limits 5-21 days)


    • Treatment - antibiotics, symptomatic


    • Prevention - vaccination in childhood; in adults, administer anti pertussis preparations every 10 years


    • Prophylaxis - pertussis vaccination

  


  1. Epidemiology


  OMS data (1)


  2018 - 151,000 cases reported globally


  Overall 3-dose Diphtheria-Tetanus-Pertussis (DTP) vaccine coverage continued to decline in 2021, reaching 81%


  ECDC data (2)


  More than 20,000 cases of whooping cough are reported annually in Europe. 35,627 cases were reported in 30 European countries in 2018.


  The data is considered to be underestimated, as undiagnosed cases exist. There is an increase in the number of whooping cough cases:


  –in adolescents and adults through lack of natural exposure and decreased post-vaccine immunity over time.


  –in breastfeeding infants under 6 months of age, who receive few maternal antibodies (mothers who were not vaccinated as children or who were vaccinated but whose antibody titre fell below the protective level).


  In August 2020, 8 countries in the European region had implemented the Diphtheria-Tetanus-Pertussis Acellular Trivaccine (DTaP) vaccination programme for pregnant women, and vaccination programmes that include pertussis revaccination were implemented in 5 European countries.


  CNSCBT data (3)


  In 2020, 36 suspected cases of whooping cough were reported in Romania, of which 18 cases were confirmed, with an incidence of 0.1%ooo.


  In 2021, 7 suspected whooping cough cases were reported and entered into the surveillance system, with 1 confirmed case.


  The main source of the pathogen in young infants, who were not given the full pertussis vaccination schedule due to their young age, are unvaccinated children, teens and adults whose vaccine protection waned.
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    Figure 3.6.1. Confirmed cases of whooping cough in Romania over the past decade
Source: Annual Report of the National Centre for the Monitoring and Control of Communicable Diseases, Bucharest, Romania

  


  2. Clinical picture


  a.Catarrhal stage - maximum contagiousness, uncharacteristic symptoms: rhinorrhoea, fever, cough


  b.Illness stage - paroxysmal spells of spastic, emesis-causing coughing, followed by a pause in forced exhalation and then deep, noisy inspiration - exhalation; in infants, coughing spells are followed by prolonged apnoea and convulsions


  c.Convalescence - long-lasting, for weeks or even months - “100 day cough”


  3. Treatment


  • Home isolation, hydration


  • Antibiotic therapy for 7-10 days - macrolides and beta-lactams are recommended


  • Symptomatic treatment: cough control, antiemetics, antihistamines


  4. Specific immunoprevention


  • By administering DTaP vaccine with acellular pertussis component


  • Immune protection following vaccination has a limited duration of 6-12 years


  • The WHO recommends extending pertussis vaccination programmes to teenagers and adults, to restore protective antibody titres and reduce the reservoir of infection.


  • For passive protection of neonates and young infants, vaccination of pregnant women with DTaP is recommended.


  Recommendations of the Advisory Committee on Immunization Practices (ACIP), CDC Primary vaccination schedule - Children 0-6 years - DTaP


  • Dose 1: at 2 m.o.a


  • Dose 2: at 4 m.o.a. with a minimum interval of 4 weeks between D1-D2


  • Dose 3: at 4 m.o.a. with a minimum interval of 6 weeks between D2-D3


  • Dose 4: at 15-18 m.o.a. with a minimum interval of 6 months between D3-D4


  • Booster 1: 4-6 y.o.a. with DTaP


  • Booster 2: 11-14 y.o.a. TdaP


  
    
      

      
    

    
      
        	
          Tabel 3.6.1. Primary vaccination schedule - unvaccinated children over 7 y.o.a

        
      


      
        	
          Interval between doses

        

        	
          Recommended vaccine

        
      


      
        	
          D1-D2 – min. 4 weeks

        

        	
          dTaP or DTap + IPV

        
      


      
        	
          D2-D3 – 6-12 months

        

        	
          dT, dTaP or DTap + IPV

        
      


      
        	
          Revaccination - at 10 years

        

        	
          Tdap

        
      

    
  


  The Advisory Committee on Immunization Practices (ACIP) recommends that all pregnant women be vaccinated with DTaP at 27-32 weeks of pregnancy to provide triple protection for the infant in the first months of life (4).


  Pertussis vaccine is only available as a combined vaccine in hexavalent (DTaP-Polio-HibB-HVB), tetravalent (DTaP-Polio) or trivalent (DTaP) form. The characteristics of the vaccine products, criteria for vaccine catch-up and vaccines registered in Romania are described in the chapter on tetanus vaccination.
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  3.7 Infection with Poliovirus


  Assistant Professor Carmen Liliana Barbacariu MD


  Key facts


  
    • Poliomyelitis is a severe disease, presenting as acute flaccid paralysis (AFP) which is irreversible (permanent) in 1 out of 200 cases and with a fatality rate of 5-10% of cases (due to paralysis of the respiratory muscles).


    • Poliomyelitis virus is an RNA enterovirus of the Picornaviridae family and mainly affects children under 5 years of age.


    • There are three poliovirus serotypes that cause the disease (P1, P2 and P3). Immunity to one serotype does not produce immunity to the other serotypes.


    • The reservoir is only human, the virus multiplies in the digestive tract (stable at acidic pH) and is transmitted enterally. No healthy carriers exist.


    • Contagiousness is at its peak for 7-10 days before the onset of symptoms, favoured by poor hygiene. The poliovirus is excreted in the faeces over 3-6 weeks.


    • No specific treatment is available.


    • Safe and effective vaccines are available that, through a global effort, have led to a 99% decrease in polio incidence (350,000 cases in 1988 → 22 cases in 2017). Current global strategies aim at achieving eradication as soon as possible.

  


  1. Epidemiological data (1,2)


  • In 1988, the WHO adopted the Global Polio Eradication Strategy (GPEI) (3).


  • Between 1988 and 2015, cases of wild poliovirus infection fell by 99%.


  • In September 2015, wild poliovirus serotype 2 was declared globally eradicated.


  • No cases of wild poliovirus type 3 have been reported since 10 November 2012.


  • In 2017, there were 22 cases of wild poliovirus type 1 in endemic countries and 96 cases of vaccine-derived poliovirus in non-endemic countries (where oral polio vaccine is used) (4).


  • 2019 - Polio Eradication and Endgame Strategic Plan 2019-2023 (3) was launched - global eradication of all types of polio viruses (wild or vaccine-derived).


  Certified “polio-free” regions (1)


  1994 - America,


  2000 - Western Pacific region,


  June 2002 - Europe,


  March 2014 - Southeast Asia region.


  Endemic regions: Afghanistan and Pakistan (1,5)


  Romania (6)


  –1992 - first case of poliomyelitis with Poliovirus (type 1) reported


  –2006 - two cases of vaccine-derived poliovirus were recorded following the administration of oral poliovirus vaccine (OPV) containing live strains


  –2009 - the OPV vaccine was replaced by inactivated polio vaccine (IPV) → no more cases of paralysis associated with oral polio vaccine.


  In GD 589/2007, poliomyelitis is listed as a notifiable disease under Decision 1082/2013/EU through The European Surveillance System (TESSy) - ECDC.


  Epidemiological alert, November 2022 (2,4)


  Over the past 3 years, the Covid-19 pandemic and the war going on at Romania’s borders both led to a drop in vaccination rates and to issues generated by the arrival of Ukrainian refugees (where oral polio vaccine is used).


  From 1 November 2022, the WHO has included the threat of the spread of wild poliovirus (WPV) and/or vaccine-derived poliovirus (cVDPV) as a Public Health Emergency of International Importance (PHEIC).


  At that time, countries were reporting cases of infection with:


  –wild poliovirus (WPV): Afghanistan, Malawi, Mozambique and Pakistan and with wild poliovirus (cVDPV):


  – Madagascar, Malawi, Mozambique, Democratic Republic of Congo (cVDPV1) and cVDPV2: Algeria, Benin, Burkina Faso, Cameroon, Central African Republic, Tchad, Ivory Coast, Democratic Republic of Congo, Djibouti, Egypt, Eritrea, Ethiopia, Gambia, Ghana, Israel, United Kingdom, Mauritania, Mozambique, Niger, Nigeria, Senegal, Somalia, United States of America, Togo, Ukraine, Uganda and Yemen and cVDPV3: Israel


  2. Clinical data (6,1)


  –The disease mainly affects children under 5 years of age.


  –The incubation period is 10-23 days


  –Most polio infections are asymptomatic (72%) The poliovirus replicates in the oropharyngeal lymphatic chain and in the intestine, and can be transmitted to contacts


  –The symptomatology is minor and nonspecific (subfebrile, odynophagia) in 24% of cases In 1-5% of cases - non-paralytic aseptic meningitis - favourable progression over 10 days with complete recovery


  –Acute flaccid paralysis occurs in one out of 200 infections with poliovirus Of these, 5-10% die from respiratory muscle paralysis.


  3. Diagnosis


  According to the Methodology for the surveillance of poliomyelitis in Romania (7) developed by the CNSCBT:


  “Case definition of polio”


  Clinical criteria


  –Any person under 15 years of age with acute flaccid paralysis or any person of any age with suspected polio


  Laboratory criteria


  –polio virus isolation and intratypic differentiation - wild polio virus


  –isolation of oral polio vaccine (cVDPV) derived poliovirus - at least 85% to present similarity to sequential nucleotides of poliovirus type 1 in the vaccine


  –isolation of a Sabin-like virus - intratypic differentiation determined by a WHO-accredited polio laboratory


  After the onset of paralysis, the virus is shed for several weeks, with a peak shedding period in the first 14 days, so it is advisable to collect faeces for laboratory examination during this time.


  Epidemiological criteria - at least one of the following two:


  –human-to-human transmission


  –travelling to a polio-endemic country or a region with suspected and/or confirmed cases of wild or vaccine-derived poliovirus. The National Centre for Surveillance and Control of Communicable Diseases. Surveillance methodology for acute flaccid paralysis (AFP)


  
    
      

      

      

      

      
    

    
      
        	
          Table 3.7.1. Differential diagnosis of polio- and other acute flaccid paralyses (7)

        
      


      
        	

        	
          Polio

        

        	
          Acute polyradiculoneuropathy (Guillain-Barré syndrome)

        

        	
          Traumatic neuritis

        

        	
          Transverse myelitis

        
      


      
        	
          Onset of paralysis

        

        	
          Complete within 24-48 hours of onset

        

        	
          From a few hours to 10 days

        

        	
          From a few hours to 4 days

        

        	
          From a few hours to 4 days

        
      


      
        	
          Fever at onset

        

        	
          Severe and always present at onset, disappears over the next few days

        

        	
          Not usually present

        

        	
          Usually present before and persists after onset of flaccid paralysis

        

        	
          Very rarely present

        
      


      
        	
          Type of flaccid paralysis

        

        	
          Acute, asymmetric, usually proximal

        

        	
          Usually acute, symmetrical, distal

        

        	
          Asymmetric, acute, limbs only

        

        	
          Acute, symmetric, lower limbs

        
      


      
        	
          Muscle tonus

        

        	
          Reduced or absent in affected limb

        

        	
          Generalized hypotonia

        

        	
          Reduced or absent in affected limb

        

        	
          Hypotonia in lower limbs

        
      


      
        	
          Osteotendinous reflexes

        

        	
          Decreased or absent

        

        	
          Totally absent

        

        	
          Decreased to absent

        

        	
          Absent in lower limbs with delayed hyperreflexia

        
      


      
        	
          Sensitivity

        

        	
          Severe muscle pain without changes in thermal sensitivity

        

        	
          Muscle cramps, fasciculations, palmar and plantar hypoesthesia

        

        	
          Pain in gluteal muscles and decreased sensation of warmth

        

        	
          Anaesthesia in lower limbs

        
      


      
        	
          Nerve damage

        

        	
          Only in case bulb affected

        

        	
          Often present with damage to nerves VII, IX, X, XI, XII

        

        	
          absent

        

        	
          absent

        
      


      
        	
          Respiratory failure

        

        	
          Present if bulb affected

        

        	
          In severe cases (complicated with bacterial pneumonia)

        

        	
          absent

        

        	
          possible - rare

        
      


      
        	
          Signs and symptoms of sickness (vegetative manifestations)

        

        	
          rare

        

        	
          Changes in blood pressure, sweating, fluctuations in body temperature

        

        	
          Hyperthermia in affected limb

        

        	
          present

        
      


      
        	
          CSF

        

        	
          Inflammatory appearance Albuminocytological dissociation

        

        	

        	
          normal

        

        	
          normal or slight cell growth

        
      


      
        	
          Nerve conduction velocity (3rd week of disease)

        

        	
          Abnormal - as in anterior horn disease (2 weeks from onset)

        

        	
          Abnormal, slowed conduction, low motor amplitude

        

        	
          Abnormal (axonal injury)

        

        	
          No diagnostic value

        
      


      
        	
          EMG (electromyogram)

        

        	
          abnormal

        

        	
          normal

        

        	
          normal

        

        	
          normal

        
      


      
        	
          Sequelae at 3 months to one year from onset

        

        	
          Severe, asymmetric, atrophy, skeletal deformities

        

        	
          Symmetrical, atrophy of distal muscles (recovers ad integrum)

        

        	
          Moderate atrophy of affected limb

        

        	
          Atrophic diplegia after years from onset

        
      

    
  


  Acute flaccid paralysis (AFP) surveillance methodology and environment surveillance - National Centre for Communicable Diseases Surveillance and Control. https://cnscbt.ro/index.php/metodologii/paf/458-metodologia-de-supraveghere-a-paraliziei-acute-flasce-si-de-mediu/file


  4. Complications (6.1)


  –1% of those with acute flaccid paralysis do not recover and are left with permanent sequelae. Paralysis that persists 12 months after onset is permanent.


  –The risk of death in children with acute paralysis is between 2-5%, more common in bulbar polio.


  5. Treatment


  No specific treatment is available. Cases of paralysis receive support treatment.


  6. Specific immunoprevention - Vaccination


  The best protection against polio infection is vaccination.


  Efforts to eradicate polio can be successful if vaccination coverage above 95% is maintained.


  In 2021, the vaccination rate in Romania was 86%, below the recommended optimal level (8).


  Polio vaccines


  Live attenuated polio vaccine (OPV) - oral administration, is a trivalent vaccine used since 1963. It has not been used in Romania since 2009. Serotype 3 in the vaccine is the most unstable, with increased ability to regain neurotropism during replication in the human body → increased risk of vaccine-derived polio, especially in the presence of immunosuppression (contraindicated) (9,10).


  As part of the Global Polio Eradication Strategic Plan (3), the use of trivalent oral vaccine was stopped in May 2016 (10). The 155 countries that still use live attenuated vaccine have switched to bivalent oral vaccine (serotypes 1 and 3) in single schedules or combined with inactivated vaccine (IPV). To reduce the risk of vaccine-derived polio, better (genetically stable) vaccines will be used in the future (11).


  Inactivated polio vaccine (IPV) - parenteral administration (IM or SC in the context of haemorrhagic diatheses) (11).


  In 2009, inactivated polio vaccine (IPV) was introduced into the NIP of Romania.


  • Different vaccination schedules apply worldwide, depending on existing vaccine products and strategies in the global polio eradication plan (12).


  • The ACIP recommends a 3-dose primary vaccination (at 2, 4 and 6 months) followed by: a booster dose 6-12 months after the last dose and the next booster dose at 4-6 years.


  −Minimum recommended age - 6 weeks Minimum intervals between doses: D2 and D2-D3 → 4 weeks, D3-D4 → 6 months (12)


  −Children who have received their first dose of IPV before the age of 4 are required to receive the fourth dose before or when starting school.


  −If the third dose is given when or after turning 4 years of age, the fourth dose is no longer required (12).


  According to the 2015 NIP (13), 3 doses of hexavalent vaccine are given in Romania for polio immunization. Primary vaccination with 2 doses (2 and 4 months) and a booster dose at the age of 11 months. The second booster is recommended at the age of 6 years (DTPa + IPV combination).


  Minimum intervals between doses: D1-D2 → 4 weeks (optimal 8 wks) and D2-D3 → 6 months.


  • The inactivated polio vaccine can be given simultaneously with or at any time before or after another inactivated or live vaccine.


  • IPV can be given to immunocompromised individuals (OPV is contraindicated); the level of protection provided by the vaccine depends on the degree of immunodeficiency.


  • Protection provided:


  −IPV - is highly effective in protecting against paralytic polio. After two doses, more than 90% of vaccinated people develop antibodies against all three types of polio virus. Three doses provide 99% protection.


  −IPV generates lower local gastrointestinal immunity than OPV.


  −The duration of immunity after IPV vaccination is not known with certainty. After completion of a full course of vaccination, protection is maintained for several years. Booster doses are recommended at 5 to 10 years, according to the summary of product characteristics for Imovax polio (14).


  • Periodic vaccination of adults (over 18 years of age) is not required/not recommended, since most adults are already immune and at very low risk of exposure to wild poliovirus.


  Exceptions - epidemiological alerts (4)(5)(2), travellers to endemic areas (administration of polio vaccine based on previous immunisation history; vaccination or booster dose), persons working in laboratories (if handling samples that may contain polioviruses) and medical personnel in contact with patients who may shed wild polio viruses (12).


  • Contraindications to IPV administration:


  –severe allergic reactions to vaccine components or to a dose,


  –under 6 weeks of age


  • Precautions: moderate or severe acute illness (delay vaccine administration)


  • Adverse reactions - same as for all vaccines: local (erythema, induration) and general (fever, decreased appetite, behavioural changes), with rare serious reactions (anaphylaxis) or neurological complications. For further information, consult the summary of product characteristics.


  • Storage conditions:


  –Between 2-8°C (refrigerated)


  –Do not freeze.


  Monovalent and combination vaccines (Hib + DTPa + HepB + IPV, DTPa + IPV) are licensed in Romania and available in ready-to-use solutions or as freeze-dried to be reconstituted before administration (Annex - Table 3.7.2.). The list of excipients is available in the summary of product characteristics.
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          Table 3.7.2. Characteristics of polio vaccines licensed in Romania

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          Imovax Polio

        

        	
          Polio virus type 1 (Mahoney), inactivated 40 UD


          Poliovirus type 2 (MEF-1), inactivated 8 DU Poliovirus type 3 (Saukett), inactivated 32 DU

        

        	
          Injection solution 0,5 ml pre-filled syringe

        

        	
          Polio prevention in infants, children and adults for both primary and booster vaccination.

        
      


      
        	
          Tetraxim


          (DTaP-IPV)

        

        	
          Diphtheria toxoid min. 30 IU Tetanus toxoid min. 40 UI:


          Antigene B.Pertussis


          Inactivated polio virus

        

        	
          Injectable solution 0.5 ml


          Pre-filled syringe

        

        	
          Primovaccination of children > 2 m.o.a


          Revaccination children up to 13 years of age

        
      


      
        	
          Boostrix-IPV (dtaP-IPV)

        

        	
          Diphtheria toxoid min. 2 IU Tetanus toxoid min. 20 IU B. Pertussis antigene


          Inactivated polio virus

        

        	
          Injection solution 0,5 ml pre-filled syringe

        

        	
          Revaccination adults Revaccination children over 4 years of age

        
      


      
        	
          Pentaxim (DTaP- IPV- Hib)

        

        	
          Diphtheria toxoid min. 30 IU Tetanus toxoid min. 40 IU B. Pertussis antigene


          Inactivated polio virus


          H. Influenzae type b (polysaccharide conjugate)

        

        	
          Powder vial Pre-filled syringe 0,5 ml

        

        	
          Primovaccination of infants from 2 m.o.a


          Revaccination of children in the second year of life

        
      


      
        	
          Infanrix Hexa


          (DTaP-IPV-HB-Hib)

        

        	
          Diphtheria toxoid min. 30 UI:


          Tetanus toxoid min. 40 UI:


          Antigene B.Pertussis


          Inactivated polio virus


          H. Influenzae type b (polysaccharide conjugated)


          HBV surface Ag

        

        	
          Vial with


          powder


          Syringe


          pre-filled


          0.5 ml

        

        	
          Primovaccination and revaccination of children aged


          <36 months


          No information on safety and efficacy


          of the vaccine administered to children older than 3 months.

        
      


      
        	
          Hexacima Hexaxim (DTaP-IPV- HB-Hib)

        

        	
          Diphtheria toxoid min. 30 UI:


          Tetanus toxoid min. 40 UI:


          Inactivated polio virus


          H. Influenzae type b (polysaccharide conjugate)


          HBV surface Ag

        

        	
          0.5mL pre-filled syringes

        

        	
          Primovaccination and revaccination of children aged 6 weeks - 24 months.


          No information on safety and efficacy


          of the vaccine administered to children


          older than 24 months

        
      

    
  


  


  3.8 Infections with Haemophilus influenzae


  Assistant Professor Carmen Liliana Barbacariu MD


  Key facts


  
    • Haemophilus influenzae is a gram-negative coccobacillus. Capsulated (6 serotypes: a→f) and non-capsulated forms (non-typeable H influenzae - NTHi) exist.


    • H. influenzae colonizes the respiratory tract (80% of children have nasopharyngeal carriage of NTHi) and is transmitted airborne via Flügge droplets from sick persons or healthy carriers.


    • Neonatal infections occur through contamination of the foetus with amniotic fluid (aspergillus) or maternal genital secretions during birth, through the pelvic barrier.


    • The most virulent strain is H influenzae type b (Hib), responsible for invasive forms of infection: meningitis (5% mortality, 30% neurosensory sequelae), pneumonia, bacteraemia, epiglottitis, septic arthritis, cellulitis, etc.


    • Invasive forms of the disease have an increased incidence in infants and young children. Susceptibility to invasive forms of the disease is genetically determined.


    • Infection with non-typeable H. influenzae NTHi (not preventable by vaccination) is responsible for: neonatal sepsis (vertical transmission), 30-50% of otitis in children (often recurrent), sinusitis, bronchitis and pneumonia in all age groups.


    • In the prevaccine era, most children over the age of 6 acquired immunity after Hib infection. Immunosuppressed individuals (anatomical or functional asplenia, malignant diseases, primary or secondary immunodeficiencies) are at increased risk for infection beyond this age.


    • Routine vaccination (polysaccharide conjugate vaccine) reduced by 99.8% the incidence of invasive diseases caused by Hi.


    • Non-typable H. influenzae (NTHi) currently causes the majority of invasive infections in all age groups.

  


  1. Epidemiological data


  In the pre-vaccine era, European-wide reports showed wide variations in the incidence of invasive disease caused by Hib, ranging from 5 to 63 cases per 100,000 children under 5 years of age (meningitis from 3 to 43 cases per 100,000 children under 5 years of age), possibly due to different methods of diagnosing infection (1).


  Despite global vaccination coverage (in 2009, 47 European countries had included vaccination in their national immunisation programmes), Haemophilus influenzae type b (Hib) is still responsible for at least 3 million severe infections and about 386,000 deaths per year worldwide, mainly affecting children aged 1-59 months in countries where vaccination is not routine (2,3).


  According to the CDC’s Infectious Disease Surveillance System, 5,300 invasive H influenzae infections (1.66/100,000) and 800 deaths (0.25/100,000) were reported in 2019 in the United States (where routine vaccination has been used since 1990) (4).


  
    
      

      

      

      

      

      

      

      

      
    

    
      
        	
          Table 3.8.1. Incidence of H. Influenzae infections - adapted from ABCs report 2019 (4) 
https://www.cdc.gov/abcs/downloads/HFLU_Surveillance_Report_2019.pdf

        
      


      
        	
          Age < 2 years;

        

        	
          SEROTYPE

        
      


      
        	
          B

        

        	
          Non-B

        

        	
          Non-typable (NTHi)

        

        	
          Unknown

        
      


      
        	
          No

        

        	
          %ooo

        

        	
          No

        

        	
          %ooo

        

        	
          No

        

        	
          %ooo

        

        	
          No

        

        	
          %ooo

        
      


      
        	
          < 1

        

        	
          3

        

        	
          0.57

        

        	
          12

        

        	
          2.27

        

        	
          39

        

        	
          7.37

        

        	
          3

        

        	
          0.57

        
      


      
        	
          1

        

        	
          1

        

        	
          0.19

        

        	
          10

        

        	
          1.88

        

        	
          3

        

        	
          0.56

        

        	
          0

        

        	
          0.00

        
      


      
        	
          2-4

        

        	
          1

        

        	
          0.06

        

        	
          12

        

        	
          0.74

        

        	
          7

        

        	
          0.43

        

        	
          2

        

        	
          0.12

        
      


      
        	
          5-17

        

        	
          1

        

        	
          0.01

        

        	
          8

        

        	
          0.11

        

        	
          15

        

        	
          0.21

        

        	
          1

        

        	
          0.01

        
      


      
        	
          18-34

        

        	
          1

        

        	
          0.01

        

        	
          10

        

        	
          0.10

        

        	
          31

        

        	
          0.30

        

        	
          6

        

        	
          0.06

        
      


      
        	
          35-49

        

        	
          0

        

        	
          0.00

        

        	
          13

        

        	
          0.15

        

        	
          25

        

        	
          0.29

        

        	
          10

        

        	
          0.12

        
      


      
        	
          50-64

        

        	
          3

        

        	
          0.03

        

        	
          49

        

        	
          0.57

        

        	
          64

        

        	
          0.74

        

        	
          12

        

        	
          0.14

        
      


      
        	
          65-74

        

        	
          1

        

        	
          0.03

        

        	
          27

        

        	
          0.77

        

        	
          91

        

        	
          2.59

        

        	
          11

        

        	
          0.31

        
      


      
        	
          75-84

        

        	
          0

        

        	
          0.00

        

        	
          16

        

        	
          0.93

        

        	
          96

        

        	
          5.56

        

        	
          15

        

        	
          0.87

        
      


      
        	
          ≥ 85

        

        	
          1

        

        	
          0.13

        

        	
          12

        

        	
          1.51

        

        	
          86

        

        	
          10.84

        

        	
          8

        

        	
          1.01

        
      


      
        	
          Total

        

        	
          12

        

        	
          0.03

        

        	
          169

        

        	
          0.39

        

        	
          457

        

        	
          1.05

        

        	
          68

        

        	
          0.16

        
      


      
        	
          

        
      


      
        	
          Syndrome

        

        	
          Cases

        

        	
          Deaths

        
      


      
        	
          No

        

        	
          %

        

        	
          No

        

        	
          %

        
      


      
        	
          Meningitis

        

        	
          45

        

        	
          6.4

        

        	
          1

        

        	
          2.2

        
      


      
        	
          Unlocalised bacteraemia

        

        	
          161

        

        	
          22.8

        

        	
          25

        

        	
          15.5

        
      


      
        	
          Pneumonia with bacteraemia

        

        	
          423

        

        	
          59.9

        

        	
          72

        

        	
          17.0

        
      

    
  


  For the period 2009-2014, the CDC reports an annual incidence of invasive non-typeable H. influenzae (HTHi) infections of 1.7 cases per 100,000 children under 5 years of age and 5 cases per 100,000 adults over 65 years of age.


  In 2018, 3982 confirmed cases of invasive disease caused by Haemophilus influenzae were reported in the EU/EEA (0.8 cases per 100,000 population, an increase from 0.6 in 2014). The most common cases were diagnosed in infants under one year old and people over 65 years old. Serotyping data were available for 57% of the confirmed cases.


  Uncapsulated strains caused 78% of the total cases and the majority of cases in all age groups. Serotype f was the most common capsulated one observed (9%). Vaccination with H. influenzae serotype b (Hib) resulted in a sustained reduction in b-serotype infections to only 7% of cases (1).


  After Mycoplasma pneumoniae and Pseudomonas aeruginosa, H. influenzae is the third most common bacteria isolated from patients hospitalized for COVID19, according to a meta-analysis of 30 studies (3,834 patients) published between 1 January 2020 and 17 April 2020 (5).


  In Romania, in 2005 (vaccination introduced in the 2010 NIP), the incidence of Hib infections was 7.6 cases per 100,000 children under 5 years (6).


  2. Clinical data (6)(2)(7)


  Non-typable H influenzae (NTHi) involved in:


  –aetiology of otitis media in children, complicating viral upper respiratory tract infections.


  –conjunctivitis in closed communities


  –community-acquired pneumonia in adults (the most common cause after Streptococcus pneumoniae)


  –invasive forms (pneumonia, sepsis) in immunosuppressed patients or with associated comorbidities: elderly, COPD, alcoholism, premature newborn (vertical transmission), cystic fibrosis, malignant diseases, congenital cardiac malformations, etc.


  H influenzae type b (Hib) is responsible for severe manifestations of infection (invasive disease) in children under 5 years of age and in immunocompromised adults:


  –meningitis - frequent under 2 y.o.a. (maximum vulnerability between 6-9 m.o.a.)


  –epiglottitis - between 2-7 y.o.a.


  –pneumonia (4 m.o.a. - 4 y.o.a.)


  –septic arthritis and cellulitis (under 2 y.o.a.)


  –sepsis/bacteraemia (in the pre-vaccinal era, the second cause of bacteraemia after Streptococcus pneumoniae in children aged 6-36 months)


  
    
      

      

      
    

    
      
        	
          Table 3.8.2. Nasopharyngeal carriage rate and clinical manifestations of infection with different strains of Haemophilus influenzae (1,2,6)

        
      


      
        	
          Strains

        

        	
          Nasopharyngeal carriage rate

        

        	
          Clinical manifestations

        
      


      
        	
          Unencapsulated - NTHi

        

        	
          50-80%

        

        	
          otitis, conjunctivitis, sinusitis


          bronchitis exacerbations


          community-acquired pneumonia in adults


          invasive forms in immunosuppressed/ with comorbidities

        
      


      
        	
          Capsulated type b - Hib

        

        	
          2-5%

        

        	
          children under 5 y.o.a.


          invasive forms of disease

        
      


      
        	
          Capsulated type a,c,f

        

        	
          1-2%

        

        	
          rare pathogens

        
      

    
  


  3. Complications (2,6,7)


  Meningitis:


  • mortality 5%


  • 15-30% neurological and sensory sequelae (sensorineural deafness - 6%, neurodevelopmental delay, language acquisition disorders, behavioural disorders, visual disorders, mental retardation, ataxia, seizures, hydrocephalus, paralysis)


  Epiglottitis:


  • Mortality rate 5-10% (UAW obstruction)


  • Neonatal infection - 55% mortality


  • Patients ≥ 65 years with invasive infections (Hib, non-b and non-typeable) are at higher risk of mortality than children and young people.


  4. Diagnosis (2,7)


  –Isolation of gram-negative coccobacilli in culture from various biological products: bronchial aspirate, otic secretion, CSF, blood, and articular, pleural, pericardial fluid.


  –Serotyping of isolated strains of H. influenzae is very important for epidemiological surveillance and requires specialised laboratories.


  –Meningitis can be rapidly diagnosed by detecting the Haemophilus Influenzae PRP antigen in CSF using: immunoelectrophoresis, latex agglutination, co-agglutination, serotype-specific PCR.


  5. Treatment (2,7)


  • Adapted to the form and severity of the disease; hospitalisation is required in invasive diseases.


  • Meningitis:


  –Aetiological treatment includes a 10-14 day course of antibiotics with good CSF permeability. This should be adapted to the antibiogram.


  –Antibiotics are administered parenterally: third-generation cephalosporins (ceftriaxone, ceftazidime, cefotaxime), ampicillin-sulbactam (50% of strains are resistant to ampicillin), fluoroquinolones.


  –Corticosteroids are recommended for the treatment of cerebrospinal oedema, to reduce the risk of neurological damage.


  • Epiglottitis is a life-threatening medical emergency, requiring endotracheal intubation and respiratory support.


  • In non-invasive infections (bronchitis, sinusitis, otitis) oral antibiotics may be recommended.


  6. Immunoprevention - Vaccination (8)(7)(9)


  • In 2010, Hib vaccination was introduced in the Romanian NIP.


  • Different vaccination schedules are used worldwide, depending on existing vaccine products.


  –Minimum recommended age - 6 weeks


  –The Advisory Committee on Immunization Practices (ACIP), CDC, recommends primary vaccination with 3 doses (at 2, 4 and 6 months) followed by a booster dose 6-12 months after the last dose. Minimum intervals between doses: D1-D2 and D2-D3 → 4 weeks, D3-D4 → 6 months (9)


  • According to the 2015 NIP (13), 3 doses of hexavalent vaccine are given in Romania for Hib immunization. Primary vaccination with 2 doses (2 and 4 months) and a booster dose at 11 months of age. Minimum intervals between doses: D1-D2 → 4 weeks (optimal 8 wks) and D2-D3 → 6 months.


  • Monovalent and combination vaccines (Hib + DTaP + HepB + IPV) are licensed in Romania and available in ready-to-use solutions or as freeze-dried to be reconstituted before administration. The list of excipients is available in the summary of product characteristics.


  • Route of administration: IM or SC (in case of haemorrhagic diathesis)


  • Contraindications:


  –severe allergic reactions to vaccine components or to a dose,


  –under 6 weeks of age


  • Precautions: moderate or severe acute illness (delay vaccine administration)


  • Adverse reactions - same as for all vaccines: local (erythema, induration) and general (fever, decreased appetite, behavioural changes), with rare serious reactions (anaphylaxis) or neurological complications. For further information, consult the summary of product characteristics.


  • Storage conditions: at temperatures between 2-8°C (refrigerated). Do not freeze.


  
    
      

      

      

      
    

    
      
        	
          Table 3.8.3. Characteristics of Hib vaccines licensed in Romania

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          Hiberix1

        

        	
          Purified capsular polysaccharide of Haemophilus influenzae type b (Hib) bound to inactivated tetanus toxoid.

        

        	
          Powder and solvent for injectable solution

        

        	
          Vaccination of children from 6 weeks to 5 years of age

        
      


      
        	
          Act-HIB1

        

        	
          Haemophilus influenzae type b polysaccharide conjugated with tetanus protein

        

        	
          Freeze-dried powder and solvent for injectable solution

        

        	
          Vaccination of children from 6 weeks to 5 years of age

        
      


      
        	
          Infanrix - IPV+Hib (DTaP-IPV-Hib)

        

        	
          Diphtheria toxoid min. 30 IU Tetanus toxoid min. 40 IU B. Pertussis antigene


          Inactivated polio virus


          H. Influenzae type b (polysaccharide conjugate)

        

        	
          Powder vial Pre-filled syringe 0,5 ml

        

        	
          Vaccination of children aged 2-36 months

        
      


      
        	
          Pentaxim1 (DTaP-IPV-Hib)

        

        	
          Diphtheria toxoid min. 30 IU Tetanus toxoid min. 40 IU B. Pertussis antigene


          Inactivated polio virus


          H. Influenzae type b (polysaccharide conjugate)

        

        	
          Powder vial Pre-filled syringe 0,5 ml

        

        	
          Primovaccination of infants from 2 m.o.a Revaccination of children in the second year of life

        
      


      
        	
          Infanrix Hexa (DTaP-IPV-Hib- HB)

        

        	
          Diphtheria toxoid min. 30 IU Tetanus toxoid min. 40 IU B. Pertussis antigene


          Inactivated polio virus


          H. Influenzae type b (polysaccharide conjugate)


          HBV surface Ag

        

        	
          Powder vial Pre-filled syringe 0,5 ml

        

        	
          Primovaccination and revaccination of children aged < 36 months.


          No information on safety and efficacy


          of the vaccine administered to children older than 3 months.

        
      


      
        	
          Hexacima Hexaxim


          (DTaP-IPV-Hib-HB)

        

        	
          Diphtheria toxoid min. 30 IU Tetanus toxoid min. 40 IU B. Pertussis antigene


          Inactivated polio virus


          H. Influenzae type b (polysaccharide conjugate)


          HBV surface Ag

        

        	
          0.5mL pre-filled syringes

        

        	
          Primary vaccination and revaccination of children aged 6 weeks - 24 months. No information is available on the safety and efficacy of the vaccine given to children over 24 m.o.a.

        
      

    
  


  1 The vaccine is no longer available in Romania (2017)


  Hib vaccination catch-up principles (7,9)


  • If D1 between 12-14 months → D2 (final) at least 8 weeks after D1


  • If D1 between 7-11 months → D2 after 4 weeks and D3 (final) between 12-15 months or 8 weeks after D2


  • If D1 < 12 months and D2 given < 15 months → D3 (final) must be given 8 weeks after D2


  • For unvaccinated children > 15 months of age, a single dose is recommended


  • Hib vaccination is not routinely recommended after the age of 5 years


  • In immunodeficient patients (functional asplenia, HIV infection) over 5 years of age, not immunised for Hib, one dose of Hib vaccine is recommended.


  • In children over 15 months of age and unvaccinated teens with an indication for splenectomy, a dose of Hib vaccine is recommended at least 14 days before the procedure.


  Associations with other vaccines - being an inactivated vaccine, Hib vaccine can be given simultaneously with or at any time before or after another inactivated or live vaccine.
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  3.9 Infections with Measles Virus


  Simona Niculina Rus MD


  1. Epidemiological data


  OMS 2022 (1), ECDC and CNSCBT data


  2016 – 146,000 deaths (2)


  2019 – 207,500 deaths (3)


  
    [image: 123a]


    Figure 3.9.1. WHO report on the number of measles cases per month 2017-2022
 Source: Measles and Rubella Global Update January 2023. Available online: https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/surveillance/monitoring/provisional-monthly-measles-and-rubella-data

  


  Europe


  From 1 August 2017 to 31 July 2018, 30 EU/EEA countries reported 14,118 measles cases (4).


  From 1 March 2019 to 29 February 2020, 29 EU/EEA countries and the UK reported 436 cases of measles (5).


  Romania


  By 17.07.2020, a total of 20,204 confirmed measles cases, including 64 deaths (6), were reported in Romania.
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    Figure 3.9.2. Monitoring report on measles cases per 1 million population from 1 March 2019 to 29 February 2020 in 29 EU/EEA countries and UK
Source: Monthly measles and rubella monitoring report April 2020 Period covered: 1 March 2019–29 February 2020. Available online: https://www.ecdc.europa.eu/sites/default/files/documents/measles-rubella-monthly-report-april-2020.pdf

  


  
    
      

      

      

      

      

      

      

      

      

      

      

      
    

    
      
        	
          Table 3.9.1. Distribution of measles cases by age and vaccination status since the pandemic outbreak (2016-2020)

        
      


      
        	
          No of administered vaccine doses

        

        	
          Age group

        

        	
          Total

        
      


      
        	
          <1 year

        

        	
          1-4


          years

        

        	
          5-9


          years

        

        	
          10-14


          years

        

        	
          15-19


          years

        

        	
          20-24


          years

        

        	
          25-29


          years

        

        	
          30-34


          years

        

        	
          35-39


          years

        

        	
          >40


          years

        
      


      
        	
          0

        

        	
          4,220

        

        	
          6,238

        

        	
          3,076

        

        	
          1,539

        

        	
          995

        

        	
          548

        

        	
          587

        

        	
          466

        

        	
          459

        

        	
          429

        

        	
          18,557

        
      


      
        	
          1

        

        	
          3

        

        	
          439

        

        	
          233

        

        	
          161

        

        	
          71

        

        	
          27

        

        	
          13

        

        	
          6

        

        	
          13

        

        	
          8

        

        	
          974

        
      


      
        	
          2

        

        	
          0

        

        	
          17

        

        	
          140

        

        	
          116

        

        	
          87

        

        	
          36

        

        	
          39

        

        	
          9

        

        	
          6

        

        	
          0

        

        	
          450

        
      


      
        	
          Unknown

        

        	
          0

        

        	
          24

        

        	
          26

        

        	
          16

        

        	
          18

        

        	
          10

        

        	
          20

        

        	
          27

        

        	
          29

        

        	
          53

        

        	
          223

        
      


      
        	
          TOTAL

        

        	
          4,223

        

        	
          6,718

        

        	
          3,475

        

        	
          1,832

        

        	
          1,171

        

        	
          621

        

        	
          659

        

        	
          508

        

        	
          507

        

        	
          590

        

        	
          20,204

        
      

    
  


  Source: National Centre for Communicable Diseases Surveillance and Control. Measles cases notified in Romania by 17.07.2020. Available online: https://www.cnscbt.ro/index.php/informari-saptamanale/rujeola-1/1871-situatia-rujeolei-in-romania-la-data-de-17-07-2020/file


  2019 – incidence 20%ooo (7)


  2019 - 3,900 confirmed cases (7)


  2. Clinical data


  Incubation: 10-12 days


  Invasion phase: 2-4 days - fever, cough, coryza, conjunctivitis, mucosal hyperaemia, Köplik’s spots (manifesting 1-2 days before and after onset of rash).


  Illness (eruptive) phase


  • characteristic rash - maculo-papular eruption - lasting 5-6 days, with specific distribution: it starts on the head, face and neck and then, in the next 3 days, spreads to the body and limbs. The rash disappears in order of appearance. Köplik spots disappear, leaving small mucous ulcerations.


  • anorexia, diarrhoea, generalized lymphadenopathy.


  Atypical forms


  • forms with longer incubation period, mild prodrome and discrete rashes, of short duration


  • mild forms - in vaccinated persons


  3. Diagnosis: According to the CNSCBT Methodology (8)


  Clinical criteria


  Fever, maculo-papular rashes and at least one of the following symptoms: cough, coryza, conjunctivitis.


  Laboratory criteria


  At least one of the following four:


  a)Isolation of measles virus in a sample from a case that meets the clinical criteria.


  b)Detection of measles virus nucleic acid in a sample from a case that meets the clinical criteria.


  c)Presence of measles-specific antibodies in serum or saliva, typical for acute infection.


  d)Detection of measles antigen by the direct immunofluorescence method, using specific monoclonal antibodies, in a case that meets clinical criteria.


  Laboratory work results should be interpreted in relation to vaccination status and date of vaccination.


  In the case of recent vaccination (less than 4 weeks), the presence of wild virus should be investigated.


  Epidemiological criteria


  Contact with a confirmed case of measles


  Classification of cases


  A.Possible case: meets clinical criteria.


  B.Probable case: meets clinical criteria and an epidemiological link exists.


  C.Confirmed case: meets clinical and laboratory criteria and has not been vaccinated recently


  4. Complications


  • acute otitis media


  • measles pneumonia


  • acute meningoencephalitis


  • Subacute Sclerosing Panencephalitis (SSPE)


  • diarrhoea


  • measles infection in pregnancy can cause: miscarriage, premature birth or delivery of dysmature babies


  5. Treatment (8,9)


  • hygiene and diet: hydration, proper nutrition


  • antibiotic therapy in case of complications (otitis, pneumonia)


  Case management


  Isolation for more than 5 days after the onset of the rash:


  a)at home - if appropriate hygienic and sanitary conditions can be provided


  b)in hospital - observing universal and specific precautions for airborne diseases.


  Contacts’ management


  Preventive measures:


  a)checking the vaccination status of contacts and completing vaccination schedules.


  b)when no proof of a vaccination history exists, it is recommended to vaccinate contacts within 72 hours of contact.


  6. Prevention


  Post-exposure prophylaxis (8):


  a)epidemiological investigation;


  b)dissemination of information on prevention measures to the population (vaccination, vaccination after exposure);


  c)control and containment measures.


  Passive specific prevention with immunoglobulin Ig


  • provides temporary protection if Ig is administered within the first 6 days from exposure.


  • recommended to susceptible pregnant women, other categories of persons with vaccine contraindications, or to measles outbreak contacts with immunosuppressive conditions.


  Active targeted prevention with MMR vaccine


  • post-exposure vaccination (within 72 hours of exposure) can prevent the disease.


  • post-exposure vaccines can be given within the first three days and the vaccination schedule varies by age:


  a)children < 1 year will receive 1 dose of MMR vaccine starting at 7 months of age. After 12 months of age, will receive the MMR vaccine dose according to the vaccination schedule (at least 28 days after the first dose);


  b)children aged 1-13 years will be vaccinated with two doses according to the vaccination schedule, depending on their vaccination history;


  c)persons aged 14-25 years - 1-2 doses of vaccine are recommended at 1 month intervals; the second dose will be administered only if the epidemiological risk is maintained;


  d)unvaccinated persons aged 26-40 will receive one dose of trivalent vaccine. Prior to MMR vaccination, the presence of pregnancy should be excluded on an anamnestic basis.


  MMR vaccine (10,11,12) - live attenuated combined corpuscular vaccine.


  Composition: live attenuated, measles, mumps and rubella viruses (12).


  Pharmaceutical form: vial with pale white-pink powder with stopper (butyl rubber) and solvent in pre-filled syringe (0.5 ml), clear, colourless liquid.


  Dose and mode of administration


  The vaccine should be administered immediately or, if the vaccine has been stored refrigerated (2°-8°C), within 8 hours of having been reconstituted.


  Route of administration: intramuscular or subcutaneous, in the anterolateral thigh aspect in infants and young children, and in the deltoid region in older children, teenagers and adults.


  The vaccine will be administered subcutaneously in patients with thrombocytopenia or clotting disorders.


  Doses:


  
    
      

      

      

      

      
    

    
      
        	
          Table 3.9.2. Immunoprevention included in the NIP (13) is compliant with the ECDC recommendations (14)

        
      


      
        	
          ECDC (European Centre for Disease Prevention and Control)


          http://vaccineschedule.ecdc.europa.eu/pages/scheduler.aspx

        
      


      
        	
          Romania

        

        	
          Vaccine

        

        	
          Extra dose in special circumstances*

        

        	
          Dose 1

        

        	
          Dose 2

        
      


      
        	
          MMR

        

        	
          9-12 months

        

        	
          12 months

        

        	
          5 years

        
      

    
  


  *In special epidemiological situations, the MMR vaccine can be given from 9 months of age. The dose of MMR vaccine administered under the age of 1 year will not be taken into account when completing the MMR vaccination schedule. After the age of 1 year, the 2 doses of MMR vaccine provided for in the National Vaccination Schedule will be administered, at age 1 and 5 respectively (13).


  
    
      

      

      

      

      
    

    
      
        	
          Table 3.9.3. Recommendations for vaccination age and intervals between doses (15)

        
      


      
        	
          CDC (Centers for Disease Control and Prevention Epidemiology and Prevention of Vaccine-Preventable Diseases, 14th Edition Aug 2021 (15)

        
      


      
        	
          Vaccine

        

        	
          Optimum age

        

        	
          Minimum age

        

        	
          Optimal interval between doses

        

        	
          Minimum interval between doses

        
      


      
        	
          MMR

        

        	
          D1-12 – 15 months


          D2-4 – 6 years

        

        	
          D1-12 months


          D2-13 months

        

        	
          D1-D2 – 3- 5 years

        

        	
          D1-D2 – 4 weeks

        
      

    
  


  Indications


  • the MMR vaccine can be given at the same time, on the same day, with other vaccines but at different anatomical sites.


  • a minimum interval of 4 weeks should be observed between MMR vaccination and the administration of another live attenuated vaccine.


  • tuberculin testing should be done before, during or 6 weeks after the MMR vaccine administration.


  • the recommended interval between administration of blood products/ immunoglobulins and MMR vaccination is 3 months.


  Clarifications 2017 - CNSCBT: The MMR vaccine is safe and there is no reason why it should not be given to a person who has been diagnosed with measles, thus:


  • aged up to 11 months: D1-MMR at 12 months of age (but not earlier than 1 month after healing) and D2-MMR at 5 years of age.


  • 9-11 months will no longer receive the additional MMR dose.


  • 1-4 years: D1-MMR at 1 month after healing and then D2-ROR at 5 years of age


  • 5-9 years: 2 MMR doses to be given at a minimum interval of 28 days between doses; D1 to be given at 1 month after healing


  Contraindications and precautions


  a)sensitivity to a vaccine component or anaphylactic reaction after administration of a previous dose;


  b)acute, moderate or severe infectious disease;


  c)extreme caution in people allergic to egg, history of seizures;


  d)during pregnancy and to avoid pregnancy 1 month after administration;


  e)risk of thrombocytopenia in people with such history;


  f)severe primary or acquired immunodeficiency


  g)fructose intolerance.


  Adverse reactions (10)


  • Very common: redness at injection site, fever ≥ 38oC.


  • Common: pain and swelling at administration site, fever >39.5oC, transient rash, upper respiratory tract infections.


  • Less common: otitis media, cervical or axillary adenopathy, anorexia, irritability, insomnia, abnormal crying, flushing, conjunctival hyperaemia, bronchitis, coughing, diarrhoea, vomiting.


  • Rare: convulsions with fever, allergic reactions.


  Storage: in a dark place at 2-8°C; do not freeze.


  
    
      

      

      

      
    

    
      
        	
          Table 3.9.4. Licensed vaccines

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form:

        

        	
          Indications

        
      


      
        	
          M-M- RVAX-PRO (17)

        

        	
          Measles virus1, Enders’ Edmonston strain (live attenuated virus) - minimum 1 x 103 CCID50* Mumps virus1, Jeryl Lynn™ strain [Level B] (live attenuated virus ) - minimum 12.50 x 103 CCID* Rubella virus2, Wistar RA strain 27/3 (live attenuated virus)-minimum 1 x 103 CCID50*


          *50% infectious dose cell culture 1produced in chicken embryo cells.


          2produced in diploid human lung fibroblasts WI-38.

        

        	
          Powder and solvent for suspension for injection - 0.5 ml

        

        	
          – Primovaccination of children > 2 m.o.a


          – Revaccination children 5 years Use in infants from 9 months of age may be considered in special circumstances.

        
      


      
        	
          M-M-R II(R) (18)

        

        	
          One dose contains at least 1000 DICC50


          (50 % cell culture 50%) of measles virus (Edmonston strain, Enders variant), 125000 DICC50 mumps virus (Jeryl Lynn strain) and 1000 DICC50 Rubella virus (WistarRA27/3 strain)

        

        	
          1 vial of lyophilised mono-dose + 1 vial of 0.7 ml solvent

        

        	
          – Primovaccination of children > 2 m.o.a


          – Revaccination children 4-6 or 11-12 y.o.a

        
      


      
        	
          PRIORIXTM (19)

        

        	
          Each dose contains at least 103 DICC50 of Schwarz measles strain, minimum 103,7 DICC50 of mumps strain RIT 4385 and a minimum of 103 DICC50 of Wistar RA 27/3 rubella strain

        

        	
          1 vial freeze dry single dose


          + 1 pre-filled syringe/glass vial with 0.5 ml solvent + 1 needle

        

        	
          Primovaccination of children aged 12-15 months


          Use in infants from 9 months may be considered in special circumstances.

        
      


      
        	
          MMRV ProQuad (20)

        

        	
          One dose (0.5 ml) contains:


          Rubella virus1, Enders’ Edmonston strain (live, attenuated) - minimum 3.00 log10 TCID50*


          Mumps virus1, Jeryl Lynn™ strain (Level B) (live, attenuated) - minimum 4.30 log10 TCID50*


          Rubella virus2, Wistar strain RA 27/3 (live, attenuated) - minimum 3,00 log10 TCID50*


          Varicella virus3, Oka/Merck strain (live, attenuated) - minimum 3.99 log10 PFU**

        

        	
          Powder in vial I and solvent in vial II, in a pack of 1 or 10 doses.


          Powder in a vial and solvent in a pre-filled syringe, with one or two needles included, in a pack of 1, 10 or 20 doses.

        

        	
          Primovaccination of children aged >12 months


          To ensure protection against varicella, one more dose should be given at 1-3 months after the first; this can be done either by administering a second dose of ProQuad or by giving a vaccine that provides protection against varicella only.


          Separate MMR and VAR vaccines are preferred for dose 1 at ages 12 to 47 months (15). MMRV preferred for dose 2 and dose 1 at age 48 months or older (15).


          For adequate protection against measles and varicella, the second dose should be given to children aged 9 to 12 months at least 3 months after the first dose.

        
      


      
        	
          PRIORIX- TETRA (16)

        

        	
          Measles virus1 Schwarz strain (live, attenuated), not less than 103.0 DICC503


          Mumps virus1 strain RIT 4385, derived from Jeryl Lynn strain (live, attenuated), not less than 104.4 DICC503


          Measles virus2 Wistar RA strain 27/3 (live, attenuated), not less than 103.0 DICC503


          Varicella zoster virus2 OKA strain (live, attenuated), not less than 103.3 PFU4

        

        	
          1 vial freeze dry single dose + pre-filled syringe 0.5 ml solvent + 1 needle

        

        	
          Active immunisation against measles, mumps, rubella and varicella in children aged 11 months and 12 years.


          Use in infants between 9-10 months may be considered in special circumstances.

        
      

    
  


  Surveillance


  Measles is a priority disease, included in the alert system. Cases are confirmed according to the case definition.


  • In accordance with GD no. 589/2007, all health care providers will report all possible cases of measles to the DSPJ by telephone immediately upon detection.


  • Medical staff will fill-out the national reporting form, which will be forwarded to the County DSP within 5 days.


  • The epidemiological investigation of the possible case will begin within 48 hours of the case being notified by telephone.


  • All cases presenting with fever and rash lasting ≥ 3 days will be included in the measles or rubella surveillance system (8).
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  3.10 Infection with Rubella Virus


  Simona Niculina Rus MD


  Key facts


  
    • Definition: infectious disease caused by the rubella virus, an RNA virus belonging to the family Togaviridae genus Rubivirus.


    • Transmission routes: airborne, via Flügge drops, or transcervically (ascending) or transplacentally (hematologic) in congenital rubella.


    • The source of the pathogen: sick person.


    • Contagiousness: starts 7 days before the rash and generally lasts 5-7 days after the rash appears. Infants with congenital rubella syndrome can be contagious for a long period of time - 1 year and even longer - depending on survival time.


    • Clinical: generalized maculo-papular rash, cervical, suboccipital, retroauricular adenopathy, arthralgia, arthritis.


    • Rubella infection occurring in pregnancy, especially in the first trimester, has teratogenic effects, causing either spontaneous abortion or multiple malformation syndrome (congenital rubella syndrome).


    • Immunoprevention: measles mumps rubella (MMR) vaccine.


    • Rubella is a priority disease (MS Order No 860/2004) included in the alert system.

  


  1. Epidemiological data


  OMS 2022 (1), ECDC and CNSCBT data


  Romania:


  2015 – incidence 20%ooo (3).


  2015 - 8 possible cases (3).


  2019 – incidence 20%ooo (4).


  Europe


  From 1 March 2019 to 29 February 2020, 27 EU/EEA countries and the UK reported 376 cases of measles (2).
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    Figure 3.10.1. WHO report on the number of measles cases per month 2014-2022 
Source: Measles and Rubella Global Update January 2023. Available online: https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/surveillance/monitoring/provisional-monthly-measles-and-rubella-data
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    Figure 3.10.2. Incidence of rubella cases in Romania between 2009 and 2019 
Source: National Centre for Surveillance and Control of Communicable Diseases (4)

  


  2. Clinical data (5,8)


  Incubation: average duration of 14 days (12-23 days), with mild, uncharacteristic symptoms. In about 50% of cases, the infection may be subclinical or asymptomatic.


  • In children - rash may be the only clinical manifestation


  • In teenagers and adults - 1-5 day prodrome stage may exist, with fever, altered general state, adenopathy, signs of upper respiratory tract infection (catarrh), conjunctivitis, before the onset of exanthem.


  Exanthem stage


  • maculopapular rash that usually appears 14-17 days after exposure, initially on the cephalic extremities, on the face, then progressing to the lower limbs. It lasts about 3 days and is occasionally pruritic.


  • suboccipital, retroauricular, cervical painful adenopathy appears one week before the exanthem and may persist for several weeks.


  • arthralgia and arthritis generally occur in adults.


  • other symptoms: conjunctivitis, orchitis.


  3. Diagnosis (6) - According to the Methodology developed by the CNSCBT


  • Clinical criteria


  Generalized maculopapular rash accompanied by at least one of the following symptoms: cervical, suboccipital or retroauricular lymphadenopathy, arthralgia, arthritis.


  • Laboratory criteria


  Confirmed case


  At least one of the following criteria:


  1.IgM specific antibodies - present


  2.IgG antibodies - increasing titre dynamic.


  3.Detection of rubella virus in a sample from a possible case


  Probable case: applies to pregnant women


  At least one of the following criteria:


  1.IgM specific antibodies - present


  2.Specific IgG avidity test


  3.Detection of rubella virus in a sample from a possible case


  Laboratory results should be interpreted in relation to vaccination status.


  • Epidemiological criteria


  Contact with a confirmed case of rubella


  Classification of cases


  A.Possible case: clinical criteria are met.


  B.Probable case: clinical and epidemiological or laboratory criteria are met.


  C.Confirmed case: laboratory criteria are met for a confirmed case and there is no history of recent vaccination. In the case of recent vaccination, confirmation will be by the detection of the wild rubella virus strain.


  4. Complications (5)


  • arthralgia or arthritis


  • haemorrhage


  • acute encephalitis


  • orchitis, neuritis


  • progressive panencephalitis


  • congenital rubella syndrome.


  5. Treatment (6)


  Case and contacts management: see chapter 3.9 (Measles).


  6. Immunoprevention: MMR vaccine - see chapter 3.9 (Measles).


  7. Surveillance (6): see Chapter 3.9 (Measles).
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  3.11 Infection with Mumps Virus


  Simona Niculina Rus MD


  Key facts about the disease


  
    • Definition: infectious disease caused by the mumps virus - an RNA virus of the family Paramyxoviridae genus Rubulavirus. Ultraviolet light, heat, as well as formaldehyde, ether and chloroform inactivate the mumps virus.


    • Transmission route: airborne, via Flügge droplets.


    • Source of the pathogen: ill humans.


    • Contagiousness: the last 2-6 days of the incubation period and the first 12-14 days of the disease.


    • Clinical criteria: increasing fever accompanied by at least one of three symptoms: sudden swelling of the parotid and/or other salivary glands, meningitis, orchitis.


    • It frequently causes neurosensory deafness and aseptic meningitis in children after illness.


    • Immunoprevention: MMR vaccine.


    • According to GD 589/2007, it is a priority disease. All health care providers are required to fill-out the national reporting form, to comply with the information flow provided for by MoH Order No 1466/2008.

  


  1. ECDC and CNSCBT epidemiological data:


  Europe - 28 EU/EEA countries reported 11,312 (1) cases in 2018.


  Romania


  2016 - 682 cases, incidence 3.2%ooo (2)


  2019 - 134 cases, incidence 0.55%ooo (3)
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    Figure 3.11.1. Distrib. of mumps cases per 100,000 pers, by age and gender, EU/EEA, 2018
Source: European Centre for Disease Prevention and Control. Mumps Annual Epidemiological Report for 2018. Available online: https://www.ecdc.europa.eu/sites/default/files/documents/mumps-annual-epidemiological-report-2018.pdf
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    Figure 3.11.2. Romania, 2019. Incidence of mumps cases by age group
Source: National Institute for Public Health. National Centre for Communicable Diseases Surveillance and Control. Analysis of the evolution of communicable diseases under surveillance Report for 2019. Available online: https://www.cnscbt.ro/index.php/rapoarte-anuale/3321-analiza-bolilor-transmisibile-aflate-in-supraveghere-raport-pentru-anul-2019/file

  


  2. Clinical data (4,5)


  Incubation: on average, from 14 to 18 days (limits from 14 to 25 days)


  Prodromal symptoms: fever, low appetite, muscle aches, generalized inflamed state, headache.


  Illness stage: swelling and pain in the parotid glands.


  Other localizations of the mumps virus infection occur 5-12 days after involvement of the parotid lymph nodes: unilateral or bilateral orchitis, oophoritis, pancreatitis, aseptic meningitis, rarely mastitis, dacryoadenitis, myocarditis, arthritis, thrombocytopenic purpura, thyroiditis, encephalitis, myelitis, polyradiculoneuropathy, labyrinthine disorders, optic neuritis with optic atrophy.


  3. Diagnosis (6): According to the Methodology developed by the CNSCBT


  • Clinical diagnostic criteria: increasing fever accompanied by at least one of three symptoms: sudden swelling of the parotid and/or other salivary glands, meningitis, orchitis.


  • Paraclinical diagnostic criteria: at least one of the following three criteria:


  1.Identification of mumps virus in a clinical sample.


  2.Identification of the nucleic acid of the mumps virus.


  3.Identification of acute disease-specific antibodies in serum/saliva.


  The results of paraclinical tests should be interpreted in relation to vaccination status.


  • IgM antibodies: detectable in serum from 2 to 4 days after onset, peak at about 7 days, persist in serum for about 3 months and rarely for more than 6 months after infection.


  In the absence of specific IgM antibodies, an acute mumps infection cannot be confirmed and the diagnosis will be based on the epidemiological context and clinical criteria.


  • IgG antibodies: are detectable in convalescent serum or in serum collected 2 to 3 weeks after exposure. Dynamic monitoring of specific IgG titres is recommended to detect at least a 4-fold increase in IgG titre or seroconversion - identification of previously absent IgG (duplicate sera samples collected 12 to 14 days apart).


  IgG present + IgM absent = history of infection with mumps virus/immunisation after vaccination


  • Epidemiological diagnostic criteria


  Epidemiological context of mumps infection.


  Diagnosis. Classification


  A.Possible case: A person who meets clinical diagnostic criteria.


  B.Probable case: A person who meets the clinical criteria and the epidemiological context can be demonstrated (proven contact earlier than 25 days before onset with a case confirmed by paraclinical tests).


  C.Confirmed case:


  –A person who has not been vaccinated 6 weeks before the onset of the disease and who is confirmed by laboratory tests.


  –A person recently vaccinated with the wild strain of mumps virus confirmed by laboratory tests.


  4. Complications (7)


  a)aseptic meningitis


  b)encephalitis


  c)orchitis


  d)pancreatitis


  e)oophoritis


  f)deafness


  g)arthralgia, arthritis


  h)nephritis.


  5. Treatment (6)


  Case management


  Isolation for 10 days from the onset of infection:


  a)at home - if appropriate hygienic and sanitary conditions can be ensured


  b)in hospital - observing universal and specific precautions for airborne diseases.


  Contacts’ management


  Preventive measures


  a)check and complete all contacts’ vaccination history.


  b)in the absence of vaccination evidence → catch-up vaccination within the first 72 hours after contact with a possible case.


  6. Immunoprevention: MMR vaccine - see chapter 3.9. (Measles).


  7. Surveillance (6)


  For cases of epidemic parotiditis, GD 589/2007 requires all health care providers to fill out the national report form and send it within 5 days to the County / Bucharest City DSP for verification and validation (GD No 589/2007 and MoH Order No 1466). In the event of a community outbreak, of a complicated/severe form or of an unexpected/unknown event suspected to be related to a mumps infection → report by telephone or fax within 24 hours to the County / Bucharest DSP.
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  3.12. Infections with Streptococcus pneumoniae


  Valeria Herdea MD, Raluca Ghionaru MD, Simona Magdalena MD


  Key data


  
    • Streptococcus pneumoniae is a gram-positive facultative anaerobic diplococcus.


    • Infections induced by Str. pneumoniae can be: non-invasive and invasive.


    • The source of the pathogen is infected patients.


    • Contagiousness - high, especially among children in pre-school communities


    • Invasive forms of Str. pneumoniae infection (pneumonia-associated bacteremia, meningitis, septicaemia) evolve severely and the prognosis is frequently poor.


    • Negative prognostic factors: age under 2 years, poor hygiene, poor living conditions, overcrowding, lack of vaccine protection, unjustified recurrent antibiotic therapy.


    • No post-infection immunity exists. More than 300,000 children aged under 5 die annually (1).


    • Vaccination remains an effective measure to protect against severe forms of the disease, particularly in young children under 2 years of age and in at-risk groups: chronic respiratory and cardiac, diabetics, institutionalised patients.

  


  1. Epidemiological data (1,2)


  • Streptococcus pneumoniae, independently identified in 1881 by two great scientists (George Sternberg and Louis Pasteur), has been described as the causative agent of most lobar pneumonia.


  • Of the 93 serotypes identified, 20 to 30 are implicated in the aetiology of invasive pneumococcal disease: 1, 2, 3, 4, 5, 6A, 6B, 7F, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F, 33F.


  • The infection is ubiquitously spread, common in the cold season.


  • The ECDC Epidemiological Report 2018, shows that:


  –the infection rate among the age group under 1 year in Europe is 14.4 cases per 100,000 population (3)


  –Of all the cases under five years of age, in 75% serotypes were identified that are not included in the conjugate vaccine


  –Cases aged > 65, 18.7 cases per 100,000 population (3) and


  –73% were caused by serotypes included in the 23-valent polysaccharide vaccine and 29% were caused by serotypes in the 13-valent PCV (3).


  • Invasive forms of the disease result in disability, death.


  Transmission


  –Direct - via Flügge droplets;


  –nasal carriage - preschoolers


  –Frequent - age <2 years; cochlear implant, splenectomised, chronically ill, age >55 years.


  Contagiousness


  Airborne transmission, peak - seasonal influenza infections. Superinfection with Str. pneumoniae is common in influenza infection. Invasive forms are more severe if the person is younger or has a health issue (diabetes, malignant disease, splenectomy, autoimmune disease).


  Favouring factors


  –early ablactation;


  –age < 2 years;


  –haematological diseases;


  –noxious environment, second-hand smoking;


  –overcrowded communities; lack of vaccine protection; detention;


  –homeless;


  –alcoholics;


  –splenectomised;


  –corticosteroids;


  –asthma, COPD, diabetes;


  –HIV, cancer.


  2. Clinical manifestations of Streptococcus pneumoniae infection (1,2)


  A. Non-invasive forms


  a.Conjunctivitis: bilateral, purulent.


  b.Otitis: otalgia, restlessness, loss of appetite, high fever.


  c.Sinusitis: watery rhinorrhoea, nasal obstruction, subfebrile temperature. Superinfection with Str. pneumoniae exacerbates the clinical picture: purulent rhinorrhoea, halitosis, dysphagia, nausea, cough.


  d.Bronchitis: dysphagia, nausea, productive cough, dyspnoea, fatigue.


  e.Pneumonia: fever, headache, tachypnoea, tachycardia, emesis, cough, chest congestion, dyspnoea.


  Elderly people are frequently afebrile; tachypnoea, dyspnoea draw attention.


  B. Invasive forms (Invasive Pneumococcal Disease - IPD)


  a.Meningitis: inappetence, in infants and young children - projectile vomiting, bulging fontanelle, high fever, irritability, lethargy, positive meningeal signs, paralyses, neurosensory disturbances, convulsions 1 in 4 cases (5).


  b.Pneumonia with bacteraemia: In more than 90% of infections without a clear aetiology Str. Pneumoniae is identified in blood cultures. In adults, 80% of IPD forms are represented by pneumonia with associated bacteraemia.


  c.Osteo-articular infections: septic arthritis (fever + joint pain + local signs of inflammation: heat, flushing, pain + lax function) or osteomyelitis.


  d.Skin infections: periorbital cellulitis, abscesses, accompanied by bacteraemia.


  e.Peritonitis: 1 in 5 cases is caused by Str. Pneumoniae


  f.Heart:


  –endocarditis - (aortic and mitral valve localization, followed by local destruction, embolization, high vital risk): fever, acoustic changes, fatigue.


  –pericarditis - pleuritic-type pain, thoracic localization, asthenia, heart murmurs, orthopnoea.


  3. Complications


  Complications occur frequently and the prognosis can be severe in people with antecedents.


  4. Diagnosis (1,2)


  Positive diagnosis


  a)Anamnesis


  b)Clinical picture


  Criteria for admission age < 2 years, possibly invasive pneumococcal disease (IPD):


  • fever >39oC / no fever,


  • neurological signs (bulging fontanelle, vomiting)


  • Immunocompromised / institutionalised child,


  • tachypnoea (fR>40/min in children under 2 years),


  • dyspnoea, wheezing, pallor,


  • cold, cyanotic extremities,


  • pO2<95 mmHg,


  • altered sensorium: agitation or apathy,


  • acute dehydration syndrome > 7-10% (lack of intake, vomiting, diarrhoea).


  c)Paraclinical


  Complete blood count with peripheral smear (leucocytosis>12,000-15,000) inflammatory tests, nose, throat, sputum cultures, bronchial aspirate or blood cultures, cardiopulmonary X-ray.


  5. Treatment


  –targeted, based on repeated clinical examinations - laboratory examinations + radiology


  6. Specific immunoprevention - Vaccination


  7. Pneumococcal vaccination in Romania is free of charge and provided for in the NIP for the age groups 2, 4 and 11 months (4).


  In Romania, several types of pneumococcal vaccine are used, depending on the specific patient’s health status.


  TYPES OF VACCINES


  
    
      

      

      

      
    

    
      
        	
          Table 3.12.1. PREVENAR 13 - Pneumococcal polysaccharide conjugate vaccine (3,7)

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          Prevenar 13

        

        	
          Pneumococcal polysaccharides serotypes:


          11, 31, 41, 51, 6A1, 6B1, 7F1, 9V1 141, 18C1, 19A1, 19F1, 23F1


          Conjugated to CRM197 carrier protein and adsorbed on aluminium phosphate (0.125 mg).

        

        	
          0.5 ml suspension for injection, white, homogeneous

        

        	
          – Prevention of IPD between 6 weeks - 17 years.


          – Prevention of IPD in adults

        
      


      
        	
          Vaccination schedule


          Prevenar 13

        

        	
          Eutrophic infants


          – 2, 4, 11 months


          Premature (< 37 gestation weeks)


          - 2, 4, 11 months (minimum age for administration - 6 weeks, minimum interval 1 month between doses)


          Toddlers 1 - 2 years


          Two doses of 0.5 ml, minimum 2 months between doses


          2 to 17 years olds One 0.5 ml dose Adults


          One dose. If 23-valent pneumococcal polysaccharide vaccine is required, Prevenar 13 is administered first


          High risk groups


          Sickle cell, splenectomised, diabetes, bronchial asthma, heart disease, chronic lung/kidney disease, cirrhosis, haematological diseases, HIV.


          The 23-valent polysaccharide vaccine will be administered 8 weeks after 13-valent pneumococcal vaccine


          Haematopoietic stem cell transplant (HSCT) - 4 x 0.5 ml.


          – Dose 1 - 3-6 months after HSCT


          – Dose 2, 3 - minimum 1 month between doses.


          – Dose 4 - (booster) - 6 months after dose 3


          Children, in case of: sickle cell disease, asplenia, HIV - after completion of the primary schedule + booster pneumococcal conjugate vaccine, after the age of 2 years, give 23-valent polysaccharide vaccine at least 8 weeks after completion of the initial full conjugate vaccine schedule.

        
      

    
  


  Route of administration


  –infants - intramuscular, anterolateral aspect of the thigh


  –adults - deltoid


  Contraindications


  –severe allergic reactions to vaccine components or diphtheria toxoid


  –severe acute illness


  Warnings!


  • in case of thrombocytopenia or clotting disorder inject subcutaneously.


  Adverse reactions are common to all vaccines: local (erythema, induration) and general (fever, decreased appetite, change in behaviour) or neurological complications (seizures, hypotonia-hypoactive episodes HHE). For further information please consult the vaccine summary of product characteristics.


  
    
      

      

      

      
    

    
      
        	
          Table 3.12.2. PNEUMOVAX 23 - Pneumococcal polysaccharide vaccine (8)

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          PNEUMOVAX 23

        

        	
          1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19F, 19A, 20, 22F, 23F, 33F.

        

        	
          Injectable solution in prefilled syringe

        

        	
          Prevention of pneumococcal infections in people aged > 2 years


          Re-vaccination in healthy people is not recommended


          Risk categories:


          – splenectomised - vaccination 2 weeks prior to splenectomy


          – cancer: 3 months after chemotherapy treatment

        
      


      
        	
          Vaccination schedule

        

        	
          Primovaccination: 1 X 0.5 ml


          Revaccination: 5-year intervals for people in risk groups.

        
      

    
  


  Associations: influenza vaccine


  Cautions: concomitant use of PNEUMOVAX 23 and ZOSTAVAX may result in decreased immunogenicity of ZOSTAVAX (no increased risk of herpes zoster has been demonstrated).


  Contraindications


  –allergic reactions to vaccine components


  –severe acute illness


  –exacerbations of chronic diseases


  Adverse reactions are common to all vaccines:


  –local (erythema, induration)


  –general (fever, decreased appetite, change in behaviour)


  For further information, please refer to the vaccine summary of product characteristics.


  
    
      

      

      

      
    

    
      
        	
          Table 3.12.3. VAXNEUVANCE - Pneumococcal conjugate vaccine (15-valent, adsorbed) (5,9)

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          VAXNEUVANCE

        

        	
          1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 22F, 23F, 33F

        

        	
          Injectable solution 0.5 ml

        

        	
          Prevention of pneumococcal infections in people aged > 6 weeks

        
      


      
        	
          Vaccination schedule

        

        	
          Primovaccination: 3 X 0.5 ml, at 2, 4, 11 months, IM


          Premature <37 weeks - 3 X 0.5 ml, at 2, 4, 11 months, IM


          – dose 4 between 12-15 months, IM


          12 months – 2 years – 2 X 0.5 ml at 2 months interval, IM


          2-65 y.o.a – 1 X 0.5 ml IM

        
      

    
  


  Approved in the USA - 2021


  Approved by the European Medicines Agency (EMA) - 2021


  Safety data - similar to pneumococcal vaccines in use


  Combinations - can be given in combination with live attenuated vaccines


  Contraindications - in persons that are allergic to vaccine excipients


  
    
      

      

      

      
    

    
      
        	
          Table 3.12.4. APPEXNAR - Pneumococcal polysaccharide conjugate vaccine (20-valent, adsorbed) (6,11)

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          APPEXNAR

        

        	
          1, 3, 4, 5, 6A, 6B, 7F, 8, 9V, 10A, 11 A, 12 F, 14, 15 B, 18C, 19 A, 19F, 22F, 23F, 33F

        

        	
          Injectable solution 0.5 ml

        

        	
          To prevent IPD in adults >18 y.o.a

        
      


      
        	
          Vaccination schedule

        

        	
          Age over 18 years - 1 dose IM


          No data on revaccination

        
      

    
  


  Combinations


  –seasonal influenza vaccine,


  –SARS-COV-2 mRNA vaccine


  
    
      

      

      

      

      

      
    

    
      
        	
          Table 3.12.5. Integrator vaccine table - schedule of administration - age

        
      


      
        	
          Vaccine type

        

        	
          Children under 12 months,

        

        	
          Age


          12 months - 23 months

        

        	
          Age 2- 17 years

        

        	
          18 y.o.a. and over

        

        	
          Revaccination

        
      


      
        	
          PREVENAR 13


          13-valences

        

        	
          2, 4, 11 months

        

        	
          2 doses at 2 months interval

        

        	
          1 dose

        

        	
          1 dose

        

        	
          At-risk groups can receive extra doses in an adapted schedule

        
      


      
        	
          VAXNEUVANCE


          15-valences

        

        	
          2, 4, 11 months

        

        	
          2 doses at 2 months interval

        

        	
          1 dose

        

        	
          1 dose

        

        	
          1 dose at 12-15 months in prematures under 37 weeks

        
      


      
        	
          APPEXNAR


          20-valences

        

        	
          _

        

        	
          _

        

        	
          _

        

        	
          1 dose

        

        	
      


      
        	
          PNEUMOVAX


          23-valences

        

        	
          _

        

        	
          _

        

        	
          1 dose

        

        	
          1 dose

        

        	
          1 dose at 5-year intervals to groups at risk

        
      

    
  


  Vaccine efficacy considerations


  Pneumococcal vaccination remains one of the most effective preventive measures currently available, especially for infants under 2 years of age, the elderly and high-risk groups.


  In children - countries that have included pneumococcal vaccination in the national immunisation schedule have successfully reduced the incidence of acute otitis media, hearing loss and the need for hearing protection in this group.


  In the elderly - vaccine protection has reduced the incidence of IPD, reduced consumption of healthcare goods and services, and increased this group of patients’ quality of life.


  In at-risk groups - the introduction of this type of immunisation has increased the life expectancy of these patients by preventing the devastating effects of IPD on them.
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  3.13. Infection with Human Papilloma Virus


  Chițanu Liliana MD, Brînză Ileana MD


  Key data


  
    • Cervical cancer (CC) affects women of childbearing age. Statistically, over 50% of cases occur between ages 35 and 55.


    • Studies identifying the role of HPV in the development of CC (Prof. Harald zur Hausen - Isolation of strains 16 and 18 and specific expression of viral DNA in tumour cells) make CC a vaccine-preventable disease!


    • 80% of the population will become infected with HPV in their lifetime. HPV infection can progress asymptomatically. The infection can be transmitted without the person knowing they are infected.


    • The family Papovaviridae - Group of viruses with remarkable heterogeneity, of animal origin (≈200 genotypes), present in mammals, birds, monkeys, but also in humans, in ≈100 genotypes of which ≈40 can cause epithelial damage, with benign and/or malignant character, with different localizations: cutaneous, oropharyngeal, anogenital;


    • Transmission route: sexual and non-sexual (including mother - newborn).

  


  1. Epidemiological data


  • Worldwide - 630 million people infected with HPV - prevalence = 9-13%;


  • Genital chondromas - diagnosed in 10% of people in their lifetime;


  • GLOBOCAN data show 604,000 new cases of cervical cancer in 2020;


  Cervical cancer in Romania


  Incidence:


  –second place in Europe (breast cancer remains in first place)


  –3,380 women diagnosed with CC in 2020 (GLOBOCAN 2020).


  Mortality:


  –third after breast and colorectal cancer,


  –leading cause of cancer death in women aged 15-44 years (6 women/day) (1)


  –Romania has about 2,000 deaths per year - the second highest number in Europe - with a death risk 3 times higher than the European average.


  Genital condyloma


  –highly contagiousness,


  –underreported and underrated incidence,


  –30% of cases spontaneously remit within 4 months (1), the infection may be self-limiting,


  –recurrence rates vary considerably (1).


  2. Aetiology/etiopathogenesis Human Papilloma Virus


  • non-enveloped, DNA virus with icosahedral capsid, double stranded and circular;


  • this structure that allows it to bypass the immune system’s defence:


  –HPV - localises in epithelial cells without destroying the epithelium. In the absence of aggression, keratinocytes have an apparently “natural” death that does not give any “danger” warnings;


  –Because HPV does not cause inflammation, it does not result in the release of pro-inflammatory cytokines;


  –HPV does not induce viremia;


  –HPV causes reduced interferon secretions in the tissues;


  –low activation of APC (antigen-presenting cells);


  –HPV is poorly exposed to antigen-presenting cells for approximately the first 20 days;


  –HPV is exposed to antigen-presenting cells only in the first epithelial layers (pre-squamous).


  • approximately 100 genotypes (1):


  a)non-oncogenic


  –low oncogenic risk - 6, 11 (most common)


  – Other: 40, 42, 43, 44, 54, 61, 70, 72, 81


  b)oncogene


  – high oncogenic risk - 6, 18 (most common)


  – Other: 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, 82.


  Most HPV infections are self-limiting (70% under 1 year, 90% under 2 years).


  3. Clinical data/Complications


  Transmission route


  –sexual,


  –non-sexual,


  –vertical mother-to-infant transmission during passage through the cervix of the infected mother.


  
    
      

      

      
    

    
      
        	
          Table 3.13.1. Clinical forms attributed to genotypes (1)

        
      


      
        	
          High oncogene risk


          16, 18

        

        	
          Anal cancer - 79.4%

        
      


      
        	
          Cervical cancer - 66.2%

        
      


      
        	
          Vaginal cancer - 55.1%

        
      


      
        	
          Oropharyngeal cancer - 60.2%

        
      


      
        	
          Vulvar cancer - 48,6%

        
      


      
        	
          Penile cancer - 47.9%

        
      


      
        	
          Low oncogenic risk


          6, 11


          – most common


          – asymptomatic/subclinical/manifest


          – self-limiting


          – frequent recurrence


          – both sexes


          – single/multiple locations

        

        	
          Cutaneous


          – non-genital

        

        	
          Verruca vulgaris

        
      


      
        	
          Verruca plana

        
      


      
        	
          Verruca plantaris

        
      


      
        	
          Epidermodysplasia verruciformis

        
      


      
        	
          – genital

        

        	
          Condyloma acuminate (genital)


          Buschke-Lowenstein tumours (giant genital warts)

        
      


      
        	
          Mucous

        

        	
          Recurrent respiratory papillomatosis

        
      


      
        	
          Oral focal epithelial hyperplasia

        
      


      
        	
          Papillomatosis - larynx, conjunctiva, sinuses

        
      

    
  


  4. Diagnosis


  Warty condyloma


  –clinical: flat/filiform, cauliflower-shaped formations with single/multiple locations in different areas of the body: trunk, face, extremities, sexual organs - both sexes!


  –paraclinical: soft tissue test for enlarged condylomas (turn white).


  CC


  –paraclinical:


  −cervical smear test;


  −HPV genotyping (HC II - Hybrid Capture II, PCR - polymerase chain reaction);


  • biopsy;


  • histopathological examination.


  5. Treatment


  No treatment exists to eradicate HPV infection!


  Condyloma


  Long-term, possibly painful treatment (1). Surgical excision, chemical ablation (local keratolytic, immunomodulating, antiproliferative), cryotherapy. Results are variable depending on size, number, morphology, and location of lesions, as well as on cost, side effects, preferences, and experience of the physician.


  CC - Surgical oncology treatment.


  6. Specific immunoprevention - included in the NIP (2,3) and delivered according to recommendations


  –EC-DC (http://vaccine-schedule.ecdc.europa.eu/pages/scheduler.aspx (accessed 11.01.2023)


  –Order No 1.755/3 September 2021 of MoH (amending Annex No. 2 to the approving the technical standards for the implementation of national public health programmes for 2017 and 2018, approved by OMoH No 377/2017). The HPV vaccine is administered to girls in the age group 11-18 years.


  –ACIP (Advisory Committee of Immunization Practices) schedule updated in October 2022 https://www.cdc.gov/vaccines/vpd/hpv/hcp/administration.html (accessed 11.01.2023)


  Since 2008, HPV vaccination programmes have been implemented in most EU countries.


  By June 2020, HPV vaccination was already part of the national immunisation programme in 125 countries [Tsu VD, Scott LaMontagne D, Preventive Medicine 144 (2021) 106335]. By the end of 2023, 41 more countries plan to introduce HPV vaccination into their NIPs (JNCI Cancer Spectrum (2021) 5(2): pkab011).


  Given that the recommended age for vaccination is 10-14 years in most EU countries, parental consent is necessary for the successful implementation of immunisation programmes. The literature shows that intention to vaccinate and vaccination rates initially increased after the start of HPV vaccination, but subsequently decreased. This was probably due to sustained campaigns and debates on the topic, which then decreased in intensity. Therefore, health policies need to increase and maintain parental interest in HPV risk and the benefits of vaccination. In addition, the knowledge, attitudes and practices of health professionals need to address fears about the HPV vaccine: adolescent sexual behaviour, possible side effects, through an information and awareness campaign based on sound and proven scientific evidence.


  Vaccination is a constant part of all action models intended to eradicate CC by 2100! (Simms KT et al, Lancet Oncol 2019; 20: 394-407).


  Available vaccines are shown in Table 3.13.2.


  All three types of vaccines are obtained by genetic recombination. They do not contain the virus as such, so they cannot generate HPV infections; they contain the L1 capsid proteins specific to each HPV strain included. (Oana Săndulescu, Anca Streinu-Cercel, Adrian Streinu-Cercel. Prevenţia infecţiei HPV prin vaccinare. [Prevention of HPV infection through vaccination.] 2018).


  
    
      

      

      

      
    

    
      
        	
          Table 3.13.2. Available vaccines - prevention of HPV infection

        
      


      
        	
          Name

        

        	
          GARDASIL/SILGARD (4)

        

        	
          GARDASIL 9 (6)

        

        	
          CERVARIX (5)

        
      


      
        	
          Valences/strains

        

        	
          Tetravalent - genotypes 6, 11, 16, 18

        

        	
          Nonvalent - genotype 6, 11, 16, 18, 31, 33, 45, 52, 58

        

        	
          Bivalent - genotypes 16,18

        
      


      
        	
          Prevents

        

        	
          – CC


          – anal cancer


          – pre-cancerous lesions in the genital area (vulva, vagina, anus, cervix, penis)


          – genital condyloma

        

        	
          – CC


          – anal cancer


          – pre-cancerous lesions in the genital area (vulva, vagina, anus, cervix, penis)


          – genital condyloma


          – CIN2+

        

        	
          – CC


          – anal cancer


          – pre-cancerous lesions in the genital area (vulva, vagina, anus, cervix, penis)

        
      


      
        	
          Vaccination schedule

        

        	
          0-2-6 months


          D1-D2 - at least 4 weeks


          D2-D3 - at least 12 weeks


          – No maximum interval between doses


          – If vaccination is interrupted, there is no need to repeat the schedule, just administer the remaining doses


          – No booster doses required

        

        	
          – the vaccination indication now provides for only 2 doses, at 0 and 6 months, for persons who started the schedule before turning 15 years of age


          – 3 doses are given


          ● to persons over 15 y.o.a


          ● to patients 9 to 14 y.o.a


          – who are immunosuppressed


          – on immunosuppressive therapy


          – associate another risk factor for an inadequate or incomplete response to 2-dose vaccination of patients with HIV infection

        

        	
          Depending on the age when vaccination is started: Girls 9-14 years - 2 doses D1-D2 - 6 months apart (5-13 months)


          D1-D2 <5 months - give 3 doses


          Girls >15 years - 3 doses: 0-1-6 months


          D1-D2 - 1 month (2.5 months)


          D2-D3- 5 months (interval 5-12 months)


          – No maximum interval between doses


          – If the first dose is given, it is recommended to complete the schedule with Cervarix


          – No booster doses required

        
      


      
        	
          Indications

        

        	
          Both sexes 9-26 years

        

        	
          Both sexes 9-45 years

        

        	
          Girls 9-25 years

        
      


      
        	
          Optimal age Before sexual debut

        

        	
          Girls/boys


          11-12 years

        

        	
          Girls/boys


          11-12 years

        

        	
          Girls 11-12 years

        
      


      
        	
          Catch-up age

        

        	
          Women/men


          13-26 years

        

        	
          Women/men


          13-26 years

        

        	
          Women 13-26 years

        
      


      
        	
          Administration - route, dose

        

        	
          0.5 ml/dose


          – shake before administration;


          – intramuscularly in the deltoid region

        
      

    
  


  Combinations with other vaccines:


  –It may be combined with dTpa-IPV vaccine without influencing the immune response to either of the 2 vaccines.


  –Studies are ongoing on the association with other vaccines.


  AEFI


  –local reactions: pain - most frequent, oedema, erythema;


  –general reactions: fever, myalgia, headache, dizziness, nausea;


  –less common: syncope or vasovagal responses to injection, allergic reactions, arthralgia;


  Precautions/Contraindications


  –hypersensitivity to the product


  –people with latex allergy (syringe)


  Presentation - pre-filled syringes


  Storage Instructions


  Refrigerate at 2-8°C (do not freeze!)


  The presence of a fine, white deposit with a clear, colourless supernatant does not indicate deterioration.


  False contraindications to vaccination (WHO; VACCINE SAFETY AND FALSE CONTRAINDICATIONS TO VACCINATION Training manual, 2017).


  • Mild or moderate acute illness without fever


  • Moderate local reaction (swelling, rash, pain) or moderate fever after a previous dose of HPV vaccine


  • Absence of medical history of the person to be vaccinated


  • Ongoing antibiotic treatment


  • Convalescence after an infectious disease


  • Recent exposure to an infectious disease


  • Personal or hereditary history of atopic terrain or allergy to penicillin or other drugs.


  • Immunodepression


  • Abnormal cervical smear test in the past or present


  • Previous or current HPV infection


  • Breastfeeding


  • History of verruca vulgaris


  Immunogenicity


  In girls the purpose of vaccination is:


  • to prevent primary HPV infection and thus the subsequent development of cervical cancer, as well as vulvar, vaginal and anal cancer caused by HPV strains 16, 18 (and for Gardasil 9 including 31, 33, 45, 52, 58)


  • to prevent further development of genital warts caused by HPV strains 6 and 11


  • to prevent the development of precancerous or dysplastic lesions generated by HPV strains 6, 11, 16, 18, (31, 33, 45, 52, 58) CIN 1/2/3 and in-situ cervical adenocarcinoma, vulvar 2/3, vaginal 2/3 or anal 1/2/3 intraepithelial neoplasia [Merck Sharp & Dohme Corp. Gardasil 9 (Human Papillomavirus 9-valent Vaccine, Recombinant) full prescribing information 2018]


  In boys the purpose of vaccinations is:


  • to prevent primary HPV infection and subsequent development of anal cancer caused by HPV strains 16, 18, (31, 33, 45, 52, 58)


  • to prevent genital condyloma caused by HPV strains 6 and 11, and precancerous or dysplastic lesions of the anal intraepithelial neoplasia 1/2/3 type caused by HPV strains 6, 11, 16, 18, (31, 33, 45, 52, 58) [Merck Sharp & Dohme Corp. Gardasil 9 (Human Papillomavirus 9-valent Vaccine, Recombinant) full prescribing information 2018]


  By the age of 45, 80% of women experience HPV infection.


  Prevention is the only effective way to combat these disabling and sometimes fatal diseases. Prevention must be applied at all three stages: primary, secondary and tertiary.


  Primary prevention of HPV infection and cervical cancer - most effective: HPV vaccination.


  Secondary prevention can reduce incidence through early detection of cervical cancer in sustained and systematic screening campaigns. The Pap smear is a simple and painless investigation that can identify precancerous or cancerous lesions early.


  Vaccination and screening - the two types of prevention - are not mutually exclusive but complement each other.


  Tertiary prevention avoids complications of cervical cancer by treating precancerous or cancerous lesions.


  Useful messages in communicating with parents


  • HPV infection is a widespread condition that can cause serious illness.


  • Cervical cancer is a huge burden for the individual, family and society.


  • HPV vaccination prevents infection cervical and other several types of cancer.


  • The protective effect is maximised if the vaccine is administered as per schedule before sexual debut and therefore before HPV infection.
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  4 OPTIONAL VACCINES


  


  4.1 Infection with rotavirus


  Simona Niculina Rus MD


  Key facts about the disease


  
    • Definition: contagious disease, produced by rotavirus, which belongs to the family Reoviridae and is a double-stranded RNA virus, stable in the environment. Causes community and nosocomial digestive infections. Most cases of rotavirus-induced gastroenteritis in humans are of type A. Globally, the most common causes of rotavirus disease in humans are serotypes G1, G3, G4, G9 associated with P [8], and serotype G2 associated with P [4].


    • Transmission route: enteral and respiratory.


    • Source of the pathogen - the diseased human.


    • In temperate areas, the disease is more frequent in the cold season (autumn and winter).


    • Contagiousness: the virus can be detected in the stool during the last 2 days of incubation and the first 10 days of illness. In immunodeficient people it persists for more than 30 days after infection.


    • Clinical criteria: watery diarrhoea, vomiting, fever, abdominal pain, dehydration.


    • The first infection does not lead to permanent immunity; it is serotype specific.


    • There is no specific antiviral treatment.


    • Immunoprevention - optional vaccination with rotavirus vaccine.

  


  1. Epidemiological data


  OMS data: 2013-2017 - 122,000-215,000 deaths in children <5 years (1)


  
    [image: 154a]


    Figure 4.1.1. Evolution of ADD, total cases admitted in Romania between 2017 and 2019 Source: National Institute for Public Health. National Centre for Communicable Diseases Surveillance and Control. Analiza evoluției bolilor transmisibile aflate în supraveghere Raport pentru anul 2019. [Analysis of the evolution of communicable diseases under surveillance Report for 2019.] Available online: https://www.cnscbt.ro/index.php/rapoarte-anuale/3321-analiza-bolilor-transmisibile-aflate-in-supraveghere-raport-pentru-anul-2019/file

  


  CNSCBT data (2)


  Romania: 37,967 cases hospitalized with ADD were reported in 2019 (weeks 23-44, June-October).


  Stool cultures accounted for 43.9% of all laboratory samples, of which 4.1% were positive, with Rotavirus identified in 22.7%;


  • Rotavirus infection is extremely common, affecting a significant percentage of children < 5 years.


  • The similar incidence of rotaviral infection in more or less economically developed countries suggests that hygiene is not sufficient to prevent contamination.


  • The risk of rotavirus infection is relatively low in the first 3 months of life;


  • Children between 3 and 35 months are at the highest risk;


  • 80% of children have at least one episode of RVGE by age 5, although not all (including first) infections are symptomatic. 20% end up in a healthcare facility and 1 in 65 children require hospitalisation.


  • In adulthood, rotavirus infection is most often asymptomatic but can cause diarrhoeal disease.


  • In the USA, 30-50% of hospitalizations of children <5 years old for gastroenteritis are caused by rotavirus.


  • At increased risk of rotaviral infection are: children attending communities (nurseries, hospitals or other care facilities), parents and caregivers, people with immunodeficiencies (children and adults) (3).


  2. Clinical data (3)


  Incubation: from 1 to 3 days, with a 48-hour average. Clinical manifestations of rotavirus infection vary in severity (watery diarrhoea, vomiting, fever, abdominal pain, dehydration) depending on the level of infection.


  First infection: usually the most severe, occurs after the first 3 months of life, with frequent and profuse vomiting and diarrhoea that cause severe dehydration. One third of children may develop a fever >39°C. Gastrointestinal symptoms generally subside in 3-7 days.


  Subsequent infections: after the first episode, rotavirus infection may be asymptomatic or cause self-limiting watery diarrhoea.


  Since the symptomatology and appearance of the stools is not specific to rotaviral infection, positive diagnosis requires laboratory testing.


  3. Diagnosis (4.5): According to the Methodology developed by the CNSCBT


  • Clinical criteria (5):


  Watery diarrhoea, at least three stools of low consistency in the last 24 hours, with or without dehydration, vomiting, fever, abdominal pain.


  • Laboratory criteria (5):


  1.detection of antigen in stool by enzyme-linked immunosorbent assay (ELISA).


  2.other techniques: The main research techniques are PCR, electron microscopy, gene sequencing and culture, and nucleic acid hybridisation.


  3.Rotavirus antigen detected in serum 3-7 days post infection


  4.Stool sample examination is currently the routine test for diagnosis.


  • Epidemiological criteria


  At least one of the three epidemiological links:


  –existence of a common source of exposure


  –human-to-human transmission


  –possibility of exposure to contaminated elements in the environment


  Epidemiological context with laboratory-confirmed rotavirus infection.


  4. Complications (3)


  1)rotavirus infection in young children (infants, children <5 years) can cause severe diarrhoea with dehydration, electrolyte imbalance, and metabolic acidosis.


  2)in children with congenital or acquired immunodeficiency (bone marrow disease, organ transplant), rotavirus gastroenteritis may cause severe or prolonged illness affecting multiple systems and organs (liver, kidneys).


  5. Treatment (3,4)


  1)no antiviral aetiological treatment is available.


  2)treatment is supportive, mainly oral/intravenous rehydration, depending on the severity of the case.


  3)diet and symptomatic medication (antipyretics)


  Case management


  • The assessment depends on the degree of dehydration → medium or severe dehydration cases are hospitalised.


  • Isolation and monitoring at home, if appropriate hygienic and sanitary conditions can be provided


  Contacts’ management


  • Seclusion and surveillance at home


  6. Prevention


  1)General measures


  a)Hand washing.


  b)Sanitize the bathroom with disinfectant after each case of diarrhoea or vomiting.


  c)Hand washing immediately after changing a newborn’s diapers.


  d)Avoiding swimming in a public pool after the last diarrhoea event.


  e)The child should not be sent to kinder garden before 48 hours after the last diarrhoea or vomiting event.


  2)Rotavirus vaccine (6) - corpuscular, with live attenuated virus


  Composition


  a)Monovalent vaccine (9): After reconstitution, 1 dose (1 ml) contains: human rotavirus strain RIX4414 (live attenuated), minimum 106.0 DICC50, produced on Vero cell;


  b)Pentavalent vaccine (10): One dose (2 ml) contains: rotavirus type* G1 minimum 2.2 x 106 IU, rotavirus type* G2 minimum 2.8 x 106 IU, rotavirus type* G3 minimum 2.2 x 106 IU, rotavirus type* G4 minimum 2.0 x 106 IU, rotavirus type* P1A[8] minimum 2.3 x 106 IU* recombinant human-bovine rotavirus (live), produced on Vero cells.


  Pharmaceutical form


  • oral suspension with white powder and solvent. The solvent is a cloudy liquid with a white deposit, which settles slowly and with a colourless supernatant.


  • oral suspension, clear, light yellow liquid that may have a pink tinge.


  • 2 ml solution in a pre-filled compressible tube (LDPE) with twist-off cap (HDPE) in a protective pouch.


  Dose and mode of administration


  
    
      

      

      

      
    

    
      
        	
          Table 4.1.1. Optional specific immunoprevention - rotaviral vaccine

        
      


      
        	
          ECDC (European Centre for Disease Prevention and Control) (7)


          https://www.cdc.gov/vaccines/vpd/rotavirus/index.html

        
      


      
        	
          Vaccine

        

        	
          Dose 1

        

        	
          Dose 2

        

        	
          Dose 3

        
      


      
        	
          Rotavirus monovalent

        

        	
          2 months

        

        	
          4 months

        

        	
      


      
        	
          Rotavirus pentavalent

        

        	
          2 months

        

        	
          4 months

        

        	
          6 months

        
      

    
  


  
    
      

      

      

      

      
    

    
      
        	
          Table 4.1.2. Recommendations on vaccination timing and intervals between doses

        
      


      
        	
          CDC (Centers for Disease Control and Prevention, Epidemiology and Prevention of Vaccine-Preventable Diseases, 14th Edition, Aug 2021 (8)

        
      


      
        	
          Vaccine

        

        	
          Optimum age

        

        	
          Minimum age

        

        	
          Optimal interval between doses

        

        	
          Minimum interval between doses

        
      


      
        	
          Rotavirus

        

        	
          D1 - 2 months


          D2 - 4 months


          D3 – 6 months

        

        	
          D1 – 6 weeks


          D2 – 10 weeks


          D3 – 14 weeks

        

        	
          D1-D2 – 8 weeks


          D2-D3 – 8 weeks

        

        	
          D1-D2 – 4 weeks


          D2-D3 – 4 weeks

        
      

    
  


  Method of administration: orally, immediately after opening. Do not mix with other vaccines or solutions.


  • If powder and solvent are used, mix just before administration. Using the applicator included in the package, administer the reconstituted suspension directly into the infant’s mouth.


  • If ready-to-use oral suspension is used, the contents of the pre-filled syringe are administered directly into the infant’s mouth.


  • It can be given concomitantly with other monovalent or combination infant vaccines containing one or more of the following antigens: DTaP, Hib, IPV HVB, pneumococcal vaccine and MenCC, with any food, liquid or with breast milk.


  • If it is found or strongly suspected that the administered dose was incomplete (the infant rejects/regurgitates the vaccine), a single replacement dose may be administered within the same vaccination session; however, this aspect has not been analysed in clinical trials. If the situation recurs, no further replacement doses should be given.


  Indications


  Monovalent rotavirus vaccine (9): can be given from 6 to 24 weeks of age.


  • The vaccination schedule includes two doses.


  • The first dose can be given from 6 weeks of age.


  • Minimum interval of 4 weeks between doses.


  • It is recommended that the vaccination schedule be started before the age of 16 weeks and completed before the age of 24 weeks.


  • The vaccination schedule is the same for premature babies born after at least 27 weeks of pregnancy.


  Pentavalent rotavirus vaccine (10): can be administered from 6 to 32 weeks.


  • The vaccination schedule includes three doses.


  • Minimum interval of 4 weeks between doses.


  • The first dose is recommended from 6 weeks of age up to a maximum of 12 weeks.


  • It is recommended that the vaccination schedule be completed with three doses before the age of 20-22 weeks. In particular cases, the third dose can be administered up to 32 weeks of age.


  • The vaccination schedule is the same for infants born prematurely, but after at least 25 weeks of gestation. These infants must receive the first dose at least six weeks after birth.


  Catch-up vaccination


  • The first dose should be administered after a maximum of 14 weeks and 6 days; immunisation should not be started in children older than 15 weeks.


  • The last dose (either the second or third) is administered after a maximum of 8 months (0 days) (7).


  Contraindications and precautions (9,10):


  a)Hypersensitivity to the active substance or any of the excipients.


  b)Hypersensitivity after previous administration of rotavirus vaccines.


  c)History of invagination.


  d)Congenital abnormalities of the gastrointestinal tract, predisposing to invagination.


  e)Infants with suspected/confirmed immunodeficiency.


  f)Fructose intolerance, glucose-galactose malabsorption syndrome or sucrose insufficiency.


  g)Severe acute febrile illness with acute diarrhoea or vomiting recommends postponement of rotavirus vaccination.


  Adverse reactions (9.10)


  –Very common: diarrhoea, vomiting, fever.


  –Common: upper respiratory tract infections.


  –Less common: transient skin rashes, middle ear infections, rhinopharyngitis, hematochezia, upper abdominal pain.


  –Rare: bronchospasm, urticaria.


  –Very rare: invagination.


  –With unknown frequency: irritability, angioedema, anaphylactic reaction.


  Storage: in a dark place at 2-8°C; do not freeze.


  
    
      

      

      

      
    

    
      
        	
          Table 4.1.3. Rotavirus vaccines licensed in Romania (5)

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form:

        

        	
          Indications

        
      


      
        	
          ROTARIX (11)

        

        	
          One dose (1 ml) contains human rotavirus strain (live attenuated), RIX4414, minimum 106.0 DICC50, produced on Vero cell.

        

        	
          Oral suspension with pre-filled applicator, 2 doses from 6 weeks to 24 weeks, for the prevention of gastroenteritis caused by rotavirus infection.

        

        	
      


      
        	
          ROTATEQ (12)

        

        	
          One dose (2 ml) contains: rotavirus type* G1 minimum 2.2 x 106 IU, rotavirus type* G2 minimum 2.8 x 106 IU, rotavirus type* G3 minimum 2.2 x 106 IU, rotavirus type* G4 minimum 2.0 x 106 IU, rotavirus type* P1A[8] minimum 2.3 x 106 IU* recombinant human-bovine rotavirus (live).


          *produced on Vero cells.

        

        	
          Compressible pre-filled LDPE tube x 2 ml oral solution

        

        	
          3 doses from 6 to 32 weeks, for the prevention of gastroenteritis caused by rotavirus infection.

        
      

    
  


  7. Surveillance (3)


  Every Monday, family doctors report to the County/ Bucharest City DSP for the previous week:


  • cases diagnosed with ADD in the previous week, by age group: under 1 year, 1-4 years, 5-9 years, 10-14 years, 15-64 years and 65 years and over;


  • the number of deaths due to ADD in children under 1 year of age.
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  4.2 Meningococcal infection


  Assistant Professor Claudia Felicia Pop MD


  Key facts


  
    • Meningococcal infection is a severe disease caused by Neisseria meningitidis, a gram-negative, capsulated diplococcus


    • Source of pathogen: persons with various forms of meningococcal infection and healthy carriers


    • Transmitted airborne or through contact with newly contaminated objects


    • Average incubation is 4 days (limits between 2-10 days)


    • Clinical manifestations: meningococcal rash - purpura fulminans, meningococcal meningitis, meningococcal septicaemia


    • Severe evolution with risk of neurological sequelae in up to 20% of cases; in the absence of specific treatment, death rate of up to 50% of cases


    • Treatment of meningococcal infection is a major urgency and requires admission to the intensive care unit; contacts will receive prophylactic antibiotic treatment


    • Vaccination is recommended for at-risk groups


    • Suspected, probable or confirmed cases of meningococcal disease must be reported by telephone to the county DSP immediately or within 24 hours of detection according to GD 589/2007


    • The disease is notified to the EU under Decision 2119.

  


  1. Epidemiological data


  Currently 12 serogroups of Neisseria meningitidis are identified, of which 6 serogroups (A, B, C, W, X and Y) can cause epidemics.


  There are differences in geographical distribution and epidemic potential according to serogroup (1). The number of cases of disease caused by a serogroup is also influenced by the age group affected (1). Serogroup B is the leading cause of invasive meningococcal disease in Europe and the United States of America (USA), followed by serogroups W, C and Y in Europe and serogroups C and Y in the USA. Infants under 1 year of age are the most affected group and the second are teenagers and young adults (16-23 years). An analysis carried out in the USA on the incidence of meningococcal disease caused by serogroup B compared to serogroups A, C, W, and Y for the period 2010-2019 showed that serogroup B caused about 60% of cases of the disease in the paediatric population under 5 years of age (1). Years ago, serogroup A Neisseria meningitidis caused most outbreaks in sub-Saharan Africa, known as the “meningitis belt”. Since 2010, countries in the region have implemented vaccination campaigns, leading to a decrease in serogroup A cases. Recent outbreaks in the area have been caused by serogroups C and W (1).


  The incidence of meningococcal infection in Europe is about 0.73/100,000 population.


  In epidemics, the incidence can exceed 100/100,000 inhabitants.


  Data from the National Centre for Communicable Diseases Surveillance and Control (CNSCBT)


  The last published report (2022) shows that 175 cases of suspected meningococcal disease were reported in Romania in 2019, with 63 cases confirmed as meningococcal disease (clinical and paraclinical). The serogroup N. meningitidis was identified in 18 of the 63 cases of meningococcal disease.


  In 13 out of 18 cases serogroup B was confirmed, followed by serogroup C in 5 cases. The highest number of cases was confirmed in spring and autumn. The highest number of cases of meningococcal disease was reported in children under 4 years of age (31/63 cases). Most deaths from severe forms of the disease were recorded in this age group, with 5 out of a total of 13 deaths in 2019. The incidence of meningococcal disease in our country was 0.32%ooo in 2019. In 2019, the specific mortality rate by meningococcal disease in Romania was 0.067%ooo inhabitants, and the fatality rate was 20.6%.


  In 2018, a total of 77 suspected cases of meningococcal disease were registered in Romania, of which 73 cases were confirmed.


  As shown in the graph below (2), the annual incidence of confirmed and probable cases of meningococcal disease in Romania in 2019 was lower than the average (0.4%ooo) recorded over the last 10 years (2010-2019) (2).


  
    [image: 162a]


    Figure 4.2.1. Incidence of meningococcal meningitis in Romania over 10 years
Source: CNSCBT/docman-files/Annual-Reports/Analysis-of-Communicable-Threats-Affected-in-Surveillance-Report-for-2019.pdf Available online https://insp.gov.ro/ (archived 24.01.2023)

  


  In terms of epidemiological evolution, there are epidemics, endemic manifestations (in young children and adolescents), clustered cases (frequently occurring in communities) and sporadic cases.


  The incidence of meningococcal disease is higher in people with complement deficiency and the splenectomised. These are in fact at-risk groups.


  Humans are the only natural host for Neisseria meningitidis. No animal reservoir exists. The source of the pathogen is sick people with various forms of meningococcal infection and healthy carriers.


  Carriage of Neisseria meningitidis can be chronic, intermittent or transient. It is thought that up to 20% of the population may carry Neisseria meningitidis in their throat. Carriage rates may be higher in epidemic situations (3). The infection is transmitted through the air or by direct contact with the infected person or by contact with newly contaminated objects (the survival time of the bacteria in environmental conditions is reduced), especially in communities.


  The incubation period of a meningococcal infection is 4 days on average, with a range of 2 to 10 days.


  2. Clinical manifestations and progression


  • Meningococcal rash - purpura fulminans


  –petechial or purpuric rash in up to 80% of cases


  –may be absent at onset


  –in severe forms of the disease the petechial rash develops into large ecchymoses with areas of haemorrhage and necrosis in the skin, resulting in purpura fulminans.


  • Meningococcal meningitis characterized by:


  –high fever


  –signs of meningeal irritation: headache, photophobia, headache,


  –projectile vomiting


  –bulging fontanelle in infants


  –irritability in older children


  apathy, seizures or status epilepticus


  purpuric or petechial rash


  In almost 40% of cases the evolution of meningococcal meningitis can be towards meningococcal septicaemia. Meningococcal meningitis can lead to brain damage with neurological deterioration, paralysis of a limb, hearing loss in up to 20% of survivors.


  • Meningococcal septicaemia


  –uncommon but more severe form


  –initially: high fever, myalgia, headache, vomiting and abdominal pain


  –blotchy/purpuric rash that rapidly progresses to a haemorrhagic rash - purpura fulminans


  –finally, rapid circulatory collapse (4).


  • Other less common manifestations (5):


  –pneumonia (5-15% cases)


  –arthritis (2% cases)


  –otitis media


  –epiglottitis


  In terms of the general progression of the meningococcal disease, even when diagnosed early and treatment is initiated correctly, death occurs in 5% to 10% of patients, usually within 24 to 48 hours of the onset of symptoms.


  If the diagnosis and specific treatment are late, death occurs in up to 50% of cases.


  3. Diagnosis


  Meningococcal disease should be suspected in the presence of a haemorrhagic rash, signs of meningeal irritation or in a child with unexplained high fever.


  Laboratory diagnosis includes blood sampling for blood culture, complete blood count, inflammatory markers such as CRP, HSV, procalcitonin. A lumbar puncture is used to obtain a purulent cerebrospinal fluid in which the leukocytes and proteins are increased and the glucose is decreased.


  The diagnosis is supported or confirmed by culturing bacteria from the cerebrospinal fluid sample or blood culture.


  Serogroup 6 identification and testing antibiotic susceptibility are important for determining control measures.


  4. Treatment and prevention


  Meningococcal disease is potentially lethal and should be treated as a medical emergency. If meningococcal septicaemia is suspected, the patient should be admitted to a medical facility with an intensive care unit and supportive care should be started as soon as possible. Specific antibiotic treatment should also be started as soon as possible, preferably right after culture collection and lumbar puncture. A range of antibiotics (7), such as penicillin, ampicillin, chloramphenicol, and ceftriaxone (7), can be used for treatment.


  If meningococcal disease is suspected and a lumbar puncture is contraindicated or cannot be performed immediately, intravenous treatment with ceftriaxone or cefotaxime is recommended.


  Contacts of meningococcal disease cases - single dose prophylactic antibiotic therapy with ciprofloxacin or ceftriaxone.


  Healthcare workers are only considered to be at risk if they have been in direct contact with the patient’s pathological specimens on the first day following the start of specific antibiotic treatment.


  5. Specific prevention - Meningococcal vaccination


  Indications - ECDC recommends vaccination for risk groups: all children in highly endemic areas during epidemics


  −cochlear implant patients,


  −patients with spleen conditions/splenectomised,


  −patients with complement deficiency, hypogammaglobulinemia,


  −persons travelling to endemic areas - Saudi Arabia, Sub-Saharan Africa,


  −contacts from outbreaks of disease having as aetiology a serogroup for which vaccines exist


  −medical staff who provide sporadic case care, laboratory staff.


  Types of vaccine


  a)Unconjugated polysaccharide vaccine


  −Monovalent: A or C


  −Bivalent: A, C


  −Trivalent: A, C, W135


  −Tetravalent: A, C, W135, Y


  b)Polysaccharide-protein conjugate vaccine


  −Monovalent: A or C


  −Tetravalent: A, C, W135, Y


  −Combination: serogroup C and Haemophilus influenzae type b


  c)Recombinant protein vaccine, adsorbed


  −Monovalent: B


  Conjugate vaccines are more immunogenic, induce immunological memory and long-term protection.


  Currently, there are no vaccines for serogroup X (8).


  Two protein-based vaccines for immunisation against serogroup B have been available in Europe since 2013.


  Meningococcal vaccine recommended according to age:


  • infants from 6 weeks of age, children and adults


  –group B meningococcal vaccine, recombinant and adsorbed 9, Bexsero vaccine. This vaccine is recommended for infants from 2 months (8 weeks) and provides protection against invasive meningococcal disease caused by Neisseria meningitidis group B (9). The vaccine has been available in Romania since February 2020.


  –tetravalent meningococcal vaccine A, C, W135 and Y, protein-polysaccharide conjugate 10 (polysaccharides conjugated to tetanus toxoid carrier protein), Nimenrix vaccine. This vaccine is recommended for infants from 6 weeks of age, providing protection against invasive meningococcal disease caused by Neisseria meningitidis groups A, C, W and Y (10).The vaccine is available in Romania.


  –combined meningococcal vaccine, where the C capsular antigen is bound to a protein antigen, diphtheria toxoid, which acts as a hapten, MenC vaccine. This vaccine is routinely recommended in many European countries for immunising children against invasive meningococcal infections caused by Neisseria meningitidis serogroup C. This vaccine is not available in Romania.


  • children after the age of 2 years and adults, a bivalent polysaccharide vaccine type A+C


  • children aged 10 and over and adults


  –group B meningococcal vaccine, recombinant and adsorbed protein (11), Trumenba vaccine. The vaccine is intended for active immunisation against invasive meningococcal infections caused by Neisseria meningitidis group B (11). The vaccine has been available in Romania since 2020.


  • for adults, vaccines are available that contain polysaccharides purified from the meningococcal capsule of serotypes A and C (some preparations also contain W135 and Y).


  
    
      

      

      

      

      

      
    

    
      
        	
          Table 4.2.1. Administration schedules according to the Advisory Committee on Immunization Practices (ACIP), Centers for Disease Control and Prevention (CDC)

        
      


      
        	
          Vaccine

        

        	
          Optimum age

        

        	
          Minimum age

        

        	
          Optimal interval between doses

        

        	
          Minimum interval between doses

        

        	
          Observations

        
      


      
        	
          MCV

        

        	
          D1 – 11-12 years


          D2 – 16 years

        

        	
          D1 – 6 weeks


          D2 - 11 years plus 8 weeks

        

        	
          D1-D2 4-5 years

        

        	
          D1-D2 8 weeks

        

        	
          If D1 - at or after age 16, no booster is needed.


          In 16-23 years olds - meningococcal serogroup B vaccine may be administered.

        
      


      
        	
          MPSV4

        

        	

        	
          D1 – 2 years D2 – 7 years

        

        	
          D1-D2


          5 years

        

        	
          D1-D2


          5 years

        

        	
          One dose to people over 55 years of age at increased risk of meningococcal disease.

        
      

    
  


  • Meningococcal conjugate (MCV)


  • Meningococcal polysaccharide (MPSV4)


  In Romania, meningococcal vaccination is optional, hence NOT INCLUDED in the NIP.


  
    
      

      

      

      
    

    
      
        	
          Table 4.2.2. Meningococcal vaccines licensed in Romania

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          Meningo A+C

        

        	
          – purified polysaccharide of N. meningitidis group A


          – purified polysaccharide of N. meningitidis group C

        

        	
          – one vial of powder


          – syringe with 0.5 ml solvent to prepare the injectable suspension

        

        	
          Prevention of invasive meningococcal infections caused by serogroup A and C, starting at 2 y.o.a

        
      


      
        	
          Neis-Vac

        

        	
          group C meningococcal polysaccharide, purified

        

        	
          – syringe with 0.5 ml injectable suspension

        

        	
          Immunisation of children from 2 m.o.a Immunisation of adults, especially risk groups

        
      


      
        	
          Nimenrix

        

        	
          polysaccharide N. meningitidis serogroups: A, C, W-135 and Y (10)

        

        	
          – powder vial


          – syringe with 0.5 ml solvent to prepare the injectable suspension

        

        	
          For the immunisation of persons from the age of 6 weeks against infections caused by N. meningitidis serogroups A, C, W-135 şi Y (10)

        
      


      
        	
          Bexsero

        

        	
          – recombinant fusion protein NHBA N. meningitidis group B


          – recombinant protein NadA N. meningitidis group B


          – recombinant fusion protein fHbp N. meningitidis group B


          – outer membrane vesicles (OMV) derived from N. meningitidis group B strain NZ98/254 (9)

        

        	
          – syringe with 0.5 ml white opalescent liquid suspension for injectable administration

        

        	
          Prevention of meningococcal infections caused by N. meningitidis group B (9) Recommended from 2 m.o.a

        
      


      
        	
          Trumenba

        

        	
          – N. meningitidis serogroup B subfamily fHbpA


          – N. meningitidis serogroup B subfamily fHbpB (11)

        

        	
          – syringe with 0.5 ml white liquid suspension for injectable administration

        

        	
          Recommended from the age of 10 years to prevent invasive meningococcal infections caused by N. meningitidis serogroup B (11)

        
      

    
  


  Characteristics of meningococcal polysaccharide A+C vaccine


  Source: www.anm.ro_rcp_3698_07.09.11 (accessed 24.01.2023)


  Doses


  –one dose


  –revaccination is indicated after 2-4 years, taking into account the age at which the first dose was given, the risk of infection and the type of serogroup


  Administration


  –intramuscular or subcutaneous


  –administer immediately after reconstitution


  Combination with other vaccines: it can be administered at the same time with other vaccines, at different anatomical sites


  Contraindications


  –permanent: hypersensitivity to the active substance or any component of the vaccine, severe reactions after a previous vaccination


  –temporary: postpone in severe acute illness or fever


  Possible adverse reactions


  –local reactions (erythema, oedema, local pain)


  –irritability, asthenia, fever, headache, diarrhoea


  Storage


  –refrigerated, between 2 and 8oC


  –do not freeze


  –keep away from light


  Characteristics of tetravalent meningococcal A, C, W135 and Y protein-polysaccharide conjugate vaccine, NIMENRIX


  Source: EMA. Documents/product-information/nimenrix-epar-product-information_ro.pdf, Available online www.ema.europa.eu/en/ (archived 24.01.2023)


  Doses


  Primary vaccination


  –in infants from 6 weeks and before 6 months of age, 2 doses should be administered with a minimum of 2 months between doses


  –in infants from 6 months of age, children, adolescents and adults receive one dose of vaccine Booster


  –in infants from 6 weeks to less than 12 months of age, a booster dose should be administered at 12 months of age, at least 2 months after the last administration of Nimenrix vaccine (10)


  –in persons aged 12 months and older, if a meningococcal polysaccharide single or conjugate vaccine was administered at primary vaccination, Nimenrix may be administered as a booster dose (10)


  Administration


  –intramuscular


  –in infants, administration in the thigh is recommended


  –from the age of 1 year. administration in the anterolateral part of the thigh or deltoid muscle is recommended


  Combinations with other vaccines


  –simultaneously with other vaccines, administration in different anatomical sited


  –recommended to be administered concomitantly with a vaccine containing tetanus toxoid or 1 month before a vaccine containing tetanus toxoid


  Contraindications


  –permanent: hypersensitivity to the active substance or any component of the vaccine


  –temporary: postpone in severe acute febrile illness


  Possible adverse reactions:


  –local reactions (erythema, oedema, local pain,)


  –fever, fatigue, loss of appetite, irritability, asthenia, headache, diarrhea, vomiting


  Storage


  –refrigerated, between 2 and 8oC


  –do not freeze


  –in box, away from light


  Characteristics of recombinant meningococcal vaccine, adsorbed, serogroup B, BEXSERO


  Source: EMA. Documents/product-information/bexsero-epar-product-information_ro.pdf, Available online: www.ema.europa.eu/en/ (archived 24.01.2023)


  Doses


  Primary vaccination


  –infants between 2-5 months* of age: administer 3 doses at minimum one month interval OR 2 doses at a minimum 2 month interval


  –* the first dose (9) is given at 2 months of age


  –infants between 6-11 months of age: 2 doses at minimum 2 months interval


  –children between 12-23 months of age: 2 doses at minimum 2 months interval


  –children aged 2-10 years, adolescents (children over 11 years) and adults: 2 doses at minimum 1 month interval


  Booster


  –infants 2-5 months of age: one booster dose between 12 and 15 months, at least 6 months after the first dose (9)


  –infants 6-11 months of age: one dose in the 2nd year of life, with at least 2 months between primary immunisation and booster


  –infants 12-23 months: one dose 12-23 months after completion of the primary immunisation schedule


  –children 2-10 years, adolescents (over 11 years), adults: one dose should be considered if there is a continuing risk of exposure (9) to N. meningitidis infection


  Administration


  –deep intramuscular


  –in infants, administration in the anterolateral aspect of thigh is recommended


  –in older children, teenagers and adults, administer in the deltoid muscle


  Combinations with other vaccines


  –can be given simultaneously with other vaccines but at different anatomical sites


  –the manufacturer recommends that Bexsero be administered as a separate vaccine, if possible, due to the increased risk of fever, irritability, site tenderness, and altered eating habits when given with other vaccines (9).


  Contraindications


  –permanent: hypersensitivity to the active substance or any component of the vaccine


  –temporary: postpone in severe acute febrile illness


  Possible adverse reactions


  –local reactions (erythema, oedema, tenderness, pain at the site of administration)


  –fever, eating disorders, irritability, drowsiness, diarrhoea, vomiting, malaise, headache, arthralgia


  –the manufacturer recommends prophylactic administration of paracetamol to reduce the incidence and severity of fever when Bexsero is given concomitantly with other vaccines (the antipyretic does not interfere with the immune response of vaccines given concomitantly).


  Storage


  –refrigerated, between 2 and 8oC


  –do not freeze


  –in box, away from light


  Characteristics of recombinant meningococcal vaccine, adsorbed serogroup B, TRUMENBA


  Source: EMA. Documents/product-information/trumenba-epar-product-information_ro.pdf, Available online www.ema.europa.eu/en/ (archived 24.01.2023)


  Doses


  Primary vaccination


  –age 10 years and over: give 2 doses, minimum 6 months apart OR in people at high risk of meningococcal disease 3-dose schedule where the first 2 doses are given 1 month apart, followed by the 3rd dose 4 months after the second dose


  Booster


  –one dose should be considered in people at persistent risk of meningococcal disease (11)


  Administration


  –intramuscular


  –administration in the deltoid muscle is preferred


  Combinations with other vaccines


  –can be given simultaneously with other vaccines but at different anatomical sites


  –do not combine with other vaccines in the syringe


  Contraindications


  –permanent: hypersensitivity to the active substance or any component of the vaccine


  –temporary: postpone in severe acute febrile illness


  Possible adverse reactions:


  –local reactions (erythema, swelling, pain at injection site)


  –headache, diarrhoea, nausea, muscle pain, joint pain, fatigability, fever above 38°C and chills


  Storage


  –refrigerated, between 2 and 8°C


  –place syringes horizontally to reduce the time needed for redispersion (11)


  –do not freeze


  Other meningococcal vaccines available in the world (12)


  1.MenAfriVac (Meningococcal A conjugate vaccine), produced by Serum Institute of India Pvt. Ltd (India)


  2.Menveo (Meningococcal ACYW-135 conjugate vaccine), produced by Novartis Vaccines and Diagnostics (Italy); indications: 2-55 years


  3.Menactra (Meningococcal ACYW-135 conjugate vaccine), produced by Sanofi Pasteur-USA (United States of America); indications: 9 months - 55 years


  4.Menomune (Meningococcal ACYW-135 polysaccharide vaccine), produced by Sanofi Pasteur-USA (United States of America)


  5.MenHibrix (Meningococcal CY+ Haemophilus influenzae serogroup B conjugate vaccine), produced by GSK; indications: 4 doses (2, 4, 6, 12-18 months)


  6.Menjugate (Meningococcal serogroup C vaccine), produced by GSK


  7.Menhibrix (Meningococcal C+ Haemophilus influenzae serogroup B conjugate vaccine), produced by GSK


  At the World Health Organization meeting on 23 May 2018, Eastern Mediterranean regions and Africa presented the “Defeating Meningitis by 2030” roadmap as part of the plan for WHO immunisation activities on the African continent, the most affected by meningococcal infection.
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  4.3 Infections with Varicella-Zoster Virus


  Valeria Herdea MD, Raluca Ghionaru MD


  Key facts about the disease (1)


  • The varicella-zoster virus (Herpes virus varicellae) belongs to the family Herpesviridae.


  • Varicella-zoster virus infection is characterised by: systemic manifestations, vesicular-like exanthema and enanthem.


  • Source of pathogen - patients with varicella or herpes zoster (lesions on the skin and mucous membranes).


  • Highly contagious - requires very short contact (95% contagiousness).


  • Severe forms of the disease - immunosuppressed, HIV, TB, long-term cortisone treatment.


  • Varicella in pregnancy:


  –first trimester - can cause birth defects,


  –3rd trimester - 2% of children can develop severe congenital varicella,


  –post-partum - the newborn can become infected when passing through the reproductive tract of an infected mother with vesicular lesions in the genital area.


  • Theoretically, immunity persists for life after the disease. Possible recurrence of mild forms of the disease is described in the literature.


  • Herpes zoster (also called shingles) - is the expression of latent varicella-zoster virus infection. Years after chickenpox, the infection reactivates as the immune resistance of the organism decreases.


  1. Epidemiological data (1)


  Chickenpox was first described in 1553 (Ingressiass), and was named “varicella” in 1767 (Vogel).


  It is ubiquitous, with seasonal progression, predominantly in the cold season.


  About 80-90 million cases are reported worldwide each year.


  Varicella-zoster virus infections can cause:


  –Primary infection - chickenpox


  –Reactivation of latent infection - Shingles


  Transmission


  –direct - through infectious Flugge droplets, contact with blister fluid or mucosal lesions


  –indirect - linen contaminated with virus from blister fluid, objects contaminated with secretions


  –transplacental transmission - can cause congenital varicella - severe forms


  Contagiousness


  –24-48 hours prior to rash and approximately 3-5 days after the appearance of the last lesion (1).


  2. Clinical picture (1)


  Varicella-zoster virus infections present different clinical pictures depending on age and immune status:


  A. Chickenpox


  Incubation: average 14-15 days (10-21 days) Prodrome: 1-2 days - fever, flushing, headache Progression: 7-21 days


  a)Vesicular rash - initially on trunk. Lesion cycle: macules - papules - vesicles - crusts


  b)Enanthem: Rash affects mucous membranes (oral, conjunctival, anal, genital).


  c)Systemic manifestations: fever, headache, muscle pain may accompany each rash break-out. Uncontrollable itching may lead to the appearance and then superinfection of scratching lesions. Frequently, superinfection of skin lesions becomes the cause of pyoderma. Unsightly keloid scars may be left on the skin from scratching, which persist for life.


  B. Shingles


  It was first described by Pliny. In the Middle Ages it was known as Ignis sacer (sacred fire).


  Correct name: herpes zoster. Incorrect name, but has entered common language, including medical: shingles (shingles = female belt, zoster = fighter’s belt).


  Etymology of terms: Latin cingere = to gird, (“rash in the girdle”, shingles in English


  It is an entity that can induce contagiousness from contact with unimmunised persons.


  a)Vesicular-type exanthema:


  –macules, vesicles, crusts,


  –unilateral, with radicular topography, limited to one dermatome.


  b)Spinal lymph nodes involvement: intense pain, described as burning, radiating on the nerve pathway, persistent for long periods, may evolve with psychotic symptoms. Typically, in children or young people, hyperesthesia or hypoesthesia may persist with accentuation of pain on changes in temperature (anaesthesia dolorosa).


  c)Systemic manifestations: impaired general state, malaise, sleep disturbances, regional adenopathy.


  3. Complications (1)


  3.a. Chickenpox presents complications in 1:50 cases


  Death: in the age group 1-14 years, for immunocompetent children, an average of 2 deaths per 100,000 cases is reported. Fatality rate in the general population = 6.7 deaths per 100,000 cases. An apparently benign disease with a noisy progression (fever, rash, need for isolation at home for 7-21 days, depending on the clinical form, but with excellent overall prognosis, chickenpox causes severe damage to systems in people in high-risk categories (immunosuppressed, pregnant women, premature newborns, HIV infection, TB, etc.):


  1.Respiratory system:


  –Otitis media


  –Varicella bronchitis


  –Varicella pneumonia


  2.Nervous system:


  –Varicella encephalitis: 1.7 children per 100,000 cases


  –Varicella meningitis


  –Guillain-Barré syndrome


  –1 case in 4,000 may develop persistent cerebellar ataxia for several months, with partial or complete recovery.


  3.Skin


  –superimposed infections with group A Streptococcus - severe in the newborn, when mortality can be as high as 30% of cases,


  –Skin infections with Staphylococcus aureus: cellulitis.


  4.Skeletal system:


  –Osteomyelitis


  5.Kidneys:


  –Reye’s syndrome - strong recommendation to avoid aspirin or salicylate derivatives as an antipyretic.


  3.b. Shingles – clinical form of varicella-zoster virus-induced infection becomes a complication years after the onset of chickenpox (primary disease). Statistically, 15% of patients with chickenpox may develop shingles. Since 1995, when chickenpox vaccination was widely introduced; the vaccine has been shown to protect against against this complication of the infection.


  3.c. Infantile shingles - occurs in boys whose mothers contracted chickenpox after 20 weeks of pregnancy. In the first year of life, these infants present with a form of shingles, predominantly localised to the thorax.


  3.d. Pregnancy - The particular situation of the pregnant woman requires some considerations.


  The pregnant woman is a healthy, immunocompetent person, but she is part of the at-risk group. As the pregnancy advances, since her body is overstressed, her immune response is also altered at the same rate as the pregnancy. Whilst chickenpox can induce severe malformations in the foetus (congenital varicella syndrome) in the first months of pregnancy, if the mother has chickenpox 5 days before delivery or 2 days postpartum, the newborn is likely to become infected when passing through the reproductive tract during childbirth, coming into contact with the vesicular fluid of the potential vulvar lesions. The child may develop a severe form of chickenpox, with risk of death through lung, eye and liver damage.


  Deaths:


  –0-14 years 1/100.000 persons


  –15-19 years 6/100.000 persons


  –Adults 21/100.000 persons


  4. Diagnosis (1)


  The positive diagnosis is predominantly clinical!


  a)Anamnesis: recent contact with patients diagnosed with chickenpox or shingles.


  b)Clinical picture: specific vesicular exanthema, enanthem, systemic manifestations.


  c)Paraclinical: not usual


  Complete blood count with peripheral smear shows leukopenia in the first 3-4 days or leukocytosis in case of bacterial superinfection.


  Transaminases have elevated values in hepatic cytolysis syndrome.


  PCR can be performed on vesicular fluid with rapid virus identification.


  Depending on complications, tailored investigations may be carried out.


  5. Treatment (1)


  –no aetiological treatment is available.


  –symptomatic treatment of general symptoms.


  –antiviral treatment in severe cases (acyclovir over the age of 12).


  VZIG - varicella-zoster immunoglobulin


  –is ideally administered in the first 4 days post-exposure in a dose of 125 u/10kg body weight (1 fl = 125 u).


  Indications of VZIG:


  –immunocompromised children and adults,


  –immediately postpartum, if the mother has chickenpox 5 days before delivery or 2 days postpartum.


  –premature babies and children under 1 year of age,


  –pregnant women exposed to infection (FDA approved since 2012),


  –premature newborn from a mother with chickenpox onset 5 days before delivery or 2 days postpartum.


  Warning! VZIG reduces the complications of the disease, not its incidence!


  –in healthy people, post-exposure vaccination against chickenpox is indicated within 72 hours of infectious contact.


  –treatment of associated bacterial infections.


  6. Specific immunoprevention - Vaccination


  Varicella vaccination is NOT included in the NIP in Romania.


  TYPES OF VACCINES


  
    
      

      

      

      
    

    
      
        	
          Table 4.3.1. Vaccines. Vaccination schedules.

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          Varilrix (2)

        

        	
          0.5 ml reconstituted injectable solution contains live-attenuated varicella-zoster virus, OKA strain, minimum 103.3 PFU* (plaque-forming units).

        

        	
          Freeze-dried powder and solvent for injectable solution


          Adm SC

        

        	
          Active immunisation against varicella-zoster virus infection (from 9 months of age)

        
      


      
        	
          Caution


          1. Between 9 months and 12 years (inclusive): 2x0.5ml


          2. Age over 13 years: 2x0.5ml


          The 2nd dose should be administered at least 4-6 weeks after dose 1.

        
      


      
        	
          Priorix Tetra (3)

        

        	
          Rubella virus 1 strain Schwarz (live, attenuated), Ural virus 1 strain RIT 4385 (live, attenuated), Rubella virus 2 strain Wistar RA 27/3 (live, attenuated), Varicella zoster virus 2 strain OKA (live, attenuated)

        

        	
          Freeze-dried powder and solvent for injectable solution


          SC or IM in deltoid or thigh

        

        	
          – between 11 months and 12 years 2x0.5 ml


          – minimum interval between doses 6 weeks


          – 3 months


          – if dose 1 is administered at 11 months, dose 2 is administered at 3 months


          – minimum interval between doses 4 weeks. Caution - Parental counselling in the first 5-12 days post vaccination - potential risk of fever and convulsions

        
      


      
        	
          Varivax (4)

        

        	
          Varicella virus* Oka/Merck strain (live attenuated)³ 1350 PFU*

        

        	
          IM or SC administration


          6-10 years immunity after 2 doses of vaccine

        

        	
          Age > 12 months


          Between 12 months-12 years - 2x0.5 ml, interval 1-3 months


          In people with asymptomatic HIV infection, with a CD lymphocyte count >25%, 2 doses at a minimum interval of 12 weeks Persons >13 years: 2x0.5ml


          4-8 weeks apart

        
      


      
        	
          Zostavax


          (5)

        

        	
          Varicella-zoster virus 1, Oka/Merck strain (live, attenuated)

        

        	
          Powder and solvent for suspension for injection in pre-filled syringe.

        

        	
          Recommended for immunisation of people aged 50 and over.


          Administration - 1 SC dose of 0.65 ml


          Caution:


          Do not administer to children and adolescents!

        
      

    
  


  Route of administration: subcutaneous, deltoid region


  Contraindications


  –severe allergic reactions to vaccine components or a previous dose


  –pregnant women


  –persons with lymphocytes <1,200/mm3


  –immunosuppression CD4<400


  –patients with TB on treatment,


  –HIV-positive patients with CD4<400 (to be administered with the consent of the infectious disease specialist)


  –patients on immunosuppressive treatment


  –patients with galactose intolerance, lactase deficiency (Lapp), glucose-galactose malabsorption syndrome.


  Precautions


  • Stop antivirals 24 hours prior to vaccine administration


  • Do not administer any antivirals at least 2 weeks after vaccination


  • Do not administer aspirin or salicylate derivatives


  • Moderate or severe acute febrile illness (postpone vaccination)


  • Patients on corticosteroid treatment (daily dose = or <2 mg/kg body/24 hours) stop steroid treatment for 1-2 weeks prior to and 3 weeks after vaccination


  • Patients on cytostatic medication:


  • Leukaemia patients:


  –no chemotherapy 7 days prior to and 7 days after vaccination


  –do not vaccinate during radiotherapy periods


  –vaccinate in the complete haematological remission stage.


  Warning


  Varicella-zoster vaccine may be administered at least 24 months after a stem cell transplant (only where the risk of infection is estimated to be high) and at least 8-11 months after administration of immunoglobulin.


  Adverse reactions are the same as for all vaccines: local (erythema, induration) and general (fever, decreased appetite, behavioural changes), with rare serious reactions (anaphylaxis) or neurological complications. For further information, please refer to the summary of product characteristics used for immunisation.


  Combinations with other vaccines


  –being a live attenuated vaccine, varicella vaccine cannot be administered simultaneously with another live attenuated vaccine.


  –varicella vaccine can be administered concomitantly with an inactivated vaccine.


  –a minimum interval from vaccination to pregnancy must be observed.
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  4.4 Infection with Hepatitis B virus


  Assistant Professor Carmen Liliana Barbacariu MD


  Key facts


  
    • A non-cytopathic RNA virus of the family Picornaviridae. Liver lesions result from the host’s immunological reaction to the infected cell.


    • Enteral route of transmission (hands, food, water, contaminated objects) - outbreaks occur in poor hygiene communities.


    • In children, most cases (80%) are asymptomatic. In adults and teens the manifestations can be severe.


    • Due to improved sanitation, young adults have now become susceptible to hepatitis A virus infection.


    • The risk of fulminant acute hepatitis and liver failure is higher in those with pre-existing liver damage (5 cases per 1,000 infections, fatality rate: 0.1-0.3%).


    • The disease heals without becoming chronic.


    • After hepatitis A, immunity persists throughout life.


    • No specific treatment is available. Prevention is possible if hygiene rules and vaccination are followed.

  


  1. Epidemiological data


  • According to WHO estimates, hepatitis A virus (HAV) infects 1.5 million people annually. (1) Viral hepatitis A is endemic in areas with limited healthcare and economic resources in Africa, Asia and South America, where 80-100% of adults have hepatitis A virus (HAV) antibodies - evidence of childhood infection.


  • The endemicity hepatitis A in the EU/EEA ranges from very low to intermediate; the incidence of the disease has been declining over recent decades. Outbreaks can be waterborne or foodborne, through direct contact (especially in communities).


  • In areas with good hygiene, hepatitis A virus infection occurs late in adolescence or adulthood when travelling to endemic areas.


  • In Romania, 4,562 cases of viral hepatitis A (HAV) were registered in 2018, with a national incidence of 23.3%ooo; the incidence increased by 45.1% compared to 2017 (2).


  • According to data from the European Surveillance System (TESSy), in 2018, most cases in Romania were diagnosed in the age group 5-14 years, with increased incidence of infection in September and November. The outbreaks of HAV infection were caused by non-observance of hygiene rules and crowding and evolved in communities with poor social status (3).


  2. Clinical data (4)


  • Incubation lasts between 2 and 6 weeks (on average 4 weeks); the virus is shed in faeces and the infected person is contagious 8-10 days before the onset of symptoms.


  • Onset (prodromal period) - polymorphous symptoms: flu-like (fever, myalgia, respiratory catarrh), dyspeptic (inappetence, pain in right hypochondrium, food intolerance), asthenia, headache, somnolence, etc.


  • Illness stage (10-14 days)


  Jaundice of skin and sclera - variable intensity, more frequent and severe in adults (cholestatic forms, lasting more than 4 weeks), classically associated with hyperchromatic urine and discoloured stools.


  Hepatomegaly - liver is enlarged, tender upon palpation, elastic consistency, with rounded lower edge and smooth surface. In convalescence, 4-6 months after the onset of the disease, the liver returns to normal size.


  In children, splenomegaly may be associated with hepatomegaly and a characteristic facies (congested cheekbones and carmine lips, in contrast to the pale or jaundiced tegument).


  • The convalescence period lasts 2-3 months after the acute illness, during which time the clinical symptoms disappear completely, before the biochemical and histological healing and normalisation of the liver.


  3. Diagnosis


  The clinical picture of viral hepatitis A (HAV) is uncharacteristic, especially in the onset period. In the illness stage, a clinical and paraclinical diagnosis suggests liver damage (biological markers of cytolysis, inflammation, cholestasis), but requires a rigorous differential diagnosis.


  The definitive diagnosis of HAV infection is serological. Specific IgM anti-HAV antibodies can be detected in the serum of patients in high titre as early as the start of the illness stage (persist in high concentrations about 2-6 months after onset) (4).


  IgG antibodies appear after IgM antibodies and persist throughout life. The presence of IgG HAV antibodies denotes that the person had the disease or has protection from vaccination.


  4. Progress, prognostic, complications


  • In the vast majority of cases, viral hepatitis A (HAV) evolves as a self-limiting disease, with complete clinical and biological healing, the patient gaining lifelong specific immunity.


  • For the first 3 months after diagnosis, patients with HAV are monitored monthly and then quarterly for 1 year with clinical and biological tests.


  • In children - frequently asymptomatic infections (70% of cases) or mild forms of the disease (4).


  • In adults over 40 (especially those with pre-existing liver conditions) - severe forms (fulminant hepatitis - 0.1%) or prolonged cholestatic forms (2-3 months).


  • Severe progression to liver failure and increased death risk in immunodeficient individuals (agammaglobulinemia and severe hypogammaglobulinemia) who, due to incapacity to produce anti-HAV IgM antibody, cannot limit infection.


  5. Treatment - no specific treatment available, only symptomatic.


  6. Prevention


  Attitude in an HAV outbreak (3)


  HVA outbreak - at least 2 confirmed cases of HVA infection that are epidemiologically linked to each other.


  • patient isolation - nominal notification within 24 hours from diagnosis;


  • epidemiological investigation - clinical, laboratory examinations;


  • in epidemics, special measures are recommended: health education of the population, control of drinking water, proper disposal of waste, monitoring the personnel in children’s communities, in catering, and in water supply sectors.


  Post-exposure prophylaxis - Management of unvaccinated contacts (5):


  • active immunisation - vaccination of contacts - administer the first dose of hepatitis A vaccine within 14 days from the onset of symptoms in the index (source) case.


  • passive immunisation - during the first 7 days after contact, give standard intramuscular immunoglobulins (0.02-0.05 mg/kg), which provide protection for 3-6 months.


  • in immunocompromised persons, it is recommended to administer one dose of immunoglobulin and the first dose of hepatitis A vaccine as soon as possible after exposure (ACIP - Advisory Committee on Immunization Practices, 2020) (6).


  Vaccination against viral hepatitis A (active immunization/ specific immunoprevention) (7), (8), (1)


  The World Health Organization recommends that hepatitis A vaccine be included in routine childhood immunisation schedules according to the local context, taking into account the share of susceptible individuals in the population and the level of exposure to the virus. In general, intermediate endemic areas will benefit most from universal childhood immunisation. Low endemicity countries may consider vaccination of high-risk adults. In high-endemicity countries, vaccine use is limited, as most adults are naturally immune (1).


  Indications - groups at risk (9):


  –travellers to countries where hepatitis A is endemic,


  –persons with chronic liver disease,


  –workers in research laboratories,


  –persons in detention systems,


  –children in communities living in unhygienic conditions,


  –homosexuals, drug users,


  –immuno-compromised persons, persons with HIV infection.


  Routine hepatitis A vaccination is not recommended in the following groups:


  –children under 12 m.o.a,


  –childcare centre staff (in the absence of an outbreak),


  –health workers (in the absence of an outbreak),


  –food service workers (in the absence of an outbreak),


  –persons receiving blood products for coagulation disorders (e.g. haemophilia) - ACIP 2020 (7,9)


  –sanitation workers,


  –residents of institutions for people with disabilities.


  Food service workers play a key role in foodborne outbreaks, but their occupation does not put them at increased risk of hepatitis A. Vaccinating food service workers against hepatitis A may be considered in areas where community-wide outbreaks occur and regional health authorities or private employers deem vaccination cost-effective(1) (post-exposure prophylaxis above).


  HVA vaccine - only inactivated vaccine variants are licensed in Romania.


  Vaccination schedule (6,9)


  • The minimum age for immunisation is 12 months.


  • Two vaccine doses are administered; the second dose is administered at least 6 months after the first. To ensure long-term protection, it is recommended to complete the immunization schedule within 12 months.


  • ACIP (Advisory Committee on Immunization Practices) (9) recommends routine vaccination of children aged 12-23 months with the extension of the vaccination schedule to children and teenagers up to 18 years of age if not previously vaccinated.


  • In countries with low hepatitis A endemicity, routine hygiene measures and vaccination prevent hepatitis A infection in childhood, paradoxically increasing the susceptibility of the adult population to a sometimes severe, symptomatic disease. This vicious circle is the dilemma of viral hepatitis A control and prevention programmes through vaccination (1).


  • Patients on haemodialysis and those with immune system deficiencies, may not develop the appropriate protective anti-HAV antibody titre after one dose of hepatitis A vaccine, and may require additional doses (booster).


  • Romania - optional vaccination, not included in the NIP. Vaccination in special, epidemiological risk conditions - susceptible contacts from an outbreak of HAV.


  Route of administration: IM, exceptionally SC (in haemorrhagic diathesis)


  Contraindications


  –severe allergic reactions to vaccine components or after previous doses;


  –under the age of 12 months.


  Precautions


  –moderate or severe acute illness (postpone vaccination),


  –pregnant women - being an inactivated vaccine, the risk of foetal pathology is theoretically low; recommended in epidemiological risk contexts,


  –in immunosuppressed patients, it is recommended to postpone vaccination until the end of any immunosuppressive treatment or to measure antibody titre to be sure of protection.


  Adverse reactions are the same as for all vaccines: local (erythema, induration) and general (fever, decreased appetite, behavioural changes), with rare serious reactions (anaphylaxis). Adverse reactions are more common after the first dose. For further information, please refer to the summary of product characteristics used for immunisation.


  Protection provided (9)


  HepA vaccines are highly immunogenic when administered to children and adolescents; the protection level reaches 97-100% after the full two-dose schedule. Long-term persistence of antibody titres after administration of 2 doses of hepatitis A vaccine was assessed. The data available after 10 years suggest that at least 97% of subjects will remain seropositive (>20 mIU/ml) for 25 years after vaccination. Current data do not support the need for booster in immunocompetent subjects who have received the 2-dose vaccination schedule.


  The immunogenicity of the vaccine may be affected by immunosuppressive treatment or a state of immune suppression. Vaccination of severely immunocompromised subjects, such as those with HIV infection, is recommended if the underlying pathology allows induction of an antibody response, even if is limited.


  Storage:


  –at temperatures between 2-8oC (refrigerated). Do not freeze!


  
    
      

      

      

      
    

    
      
        	
          Table 4.4.1. Characteristics of hepatitis A vaccines licensed in Romania (10,11)

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        

        	
          Indications

        
      


      
        	
          Avaxim 80 U


          paediatric

        

        	
          80 U inactivated hepatitis A virus antigen, GBM strain, adsorbed on aluminium hydroxide

        

        	
          injectable solution 0.5 ml


          – pre-filled syringe

        

        	
          children and adolescents aged 1 to 15 years (inclusive)

        
      


      
        	
          Avaxim 160 U

        

        	
          160 U inactivated hepatitis A virus antigen, GBM strain, adsorbed on aluminium hydroxide

        

        	
          injectable solution 0.5 ml


          – pre-filled syringe

        

        	
          adults and adolescents over 16 years of age

        
      


      
        	
          Havrix Junior 720

        

        	
          720 U inactivated hepatitis A virus antigen, strain A HM175, adsorbed on aluminium hydroxide

        

        	
          injectable solution 0.5 ml


          – pre-filled syringe

        

        	
          children and adolescents aged 1 to 15 years (inclusive)

        
      


      
        	
          Havrix Adult 1440

        

        	
          1440 U inactivated hepatitis A virus antigen, A strain HM175, adsorbed on aluminium hydroxide

        

        	
          injectable solution 1ml


          – pre-filled syringe


          – single dose vial

        

        	
          adults and adolescents over 16 years of age

        
      


      
        	
          Twinrix Adult

        

        	
          Hepatitis A virus (inactivated) 720 U ELISA


          Hepatitis B surface antigen,


          20 microgram

        

        	
          milky white injectable suspension, 1ml

        

        	
          adults and adolescents over 16 years of age for hepatitis A and B immunization not indicated for post-exposure prophylaxis
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  4.5 Infection with Influenza Viruses


  Simona Niculina Rus MD


  Key facts (1-4)


  
    • Definition: rapidly spreading viral disease with influenza viruses as the pathogen


    • Influenza viruses - RNA viruses/family Orthomyxoviridae/ - comprise 4 genera: A, B, C and Thogotovirus (influenza virus type D).


    • Frequent antigenic changes: major-shift = pandemics; minor-drift = epidemics.


    • Transmission: airborne - Flügge droplets


    • direct/indirect contact with respiratory secretions.


    • Source of the pathogen – ill humans.


    • Contagiousness: 1-5 days prior to onset in adults.


    • 1-10 days prior to onset in children.


    • Global warming has led to the disappearance of seasonality


    • Clinical: polymorphous symptoms, noisy onset with high fever (38-39°C), profuse sweating, myalgia, loss of appetite, cough, headache, rhinorrhoea, vomiting, diarrhoea.


    • Immunoprevention - flu vaccine.


    • Treatment - symptomatic/antiviral.


    • Statistical reporting according to MoH Order No 1466/20.08.2008 (surveillance methodology) (4)

  


  1. Aetiological agent (1-3)


  The influenza virus (influenza) is an RNA virus (family Orthomyxoviridae) with different subtypes determined by surface antigens (Haemagglutinin-H: H1, H2, H3) and neuraminidase (N-N1 and N2). H and N change periodically due to genetic mutations, selecting predominant viruses that replace circulating viruses with new, sometimes more virulent ones. The cycle is reiterative, so that, at 10-40 year intervals, viruses emerge that are significantly different from the previous ones, more virulent, and cause pandemics due to the lack of protective antibodies.


  • Influenza A virus causes moderate to severe forms and can affect all age groups. The virus causes infection in humans, some animals, and birds, and is spread by wild birds.


  • Influenza B virus is common in children - moderate-mild forms


  • Influenza C virus most cases have subclinical progression, not associated with epidemic evolution.


  2. Epidemiological data (1-3)


  2.a Global WHO data


  31 influenza pandemics existed. The first was described in 1580. There were three pandemics in the 20th century (1918, 1957 and 1969). An estimated 100 million persons died worldwide in the 1918-1919 pandemic called “the Spanish flu” (1). In 2009, the novel influenza A (H1N1) virus caused a worldwide epidemic, empirically called “swine flu”, with an estimated 100,000 to 400,000 deaths. Since then, this virus has continued to circulate in Europe and elsewhere, so that it is now a seasonal human influenza virus.


  Globally, annual epidemics result in an estimated 3 to 5 million cases of severe disease and an estimated 290,000 to 650,000 deaths (2).


  2.b Europe (3): 2021-2022, influenza A and B viruses were detected at 99.2% and 0.8% respectively, with A (H1N1) pdm09 slightly more prevalent than A (H3N2) (87.5%: 12.5%) and B/Victoria much more prevalent than B/Yamagata (97.2%: 2.1%).


  Persons aged >65 years most commonly experienced severe influenza (2,3).


  The 2021-2022 influenza season in the EU/EEA marked the reactivation of the influenza virus after a period of reduced circulation during the COVID-19 pandemic. Despite the increase in influenza activity in 2021-2022 compared to the 2020-2021, the circulation and timing were not comparable to any annual epidemic influenza observed before the COVID-19 pandemic or after the 2009 influenza pandemic (5).


  2.c Romania


  CNSCBT data (5-8)


  Data in Romania are centralized at the National Centre for Communicable Diseases Surveillance and Control.


  The recorded data allow annual an seasonal surveillance of influenza, as well as predicting possible epidemic outbreaks / endemic areas.


  Evolution of the disease in Romania 2009-2014 (5)


  
    
      

      

      

      

      

      
    

    
      
        	
          Table 4.5.1. Comparison of number of cases - positive rate for influenza, by age group Results from surveillance of Severe Acute Respiratory Infections (SARI) 2009-2014

        
      


      
        	
          Age group (years)

        

        	
          Total number of SARI cases

        
      


      
        	
          2009/2010

        

        	
          2010/2011

        

        	
          2011/2012

        

        	
          2012/2013

        

        	
          2013/2014

        
      


      
        	
          0-1

        

        	
          38

        

        	
          82

        

        	
          135

        

        	
          137

        

        	
          57

        
      


      
        	
          2-4

        

        	
          22

        

        	
          56

        

        	
          71

        

        	
          61

        

        	
          38

        
      


      
        	
          5-14

        

        	
          17

        

        	
          67

        

        	
          28

        

        	
          39

        

        	
          21

        
      


      
        	
          15-49

        

        	
          82

        

        	
          149

        

        	
          -

        

        	
          93

        

        	
          51

        
      


      
        	
          50-64

        

        	
          39

        

        	
          51

        

        	
          33

        

        	
          58

        

        	
          29

        
      


      
        	
          65+

        

        	
          16

        

        	
          33

        

        	
          29

        

        	
          40

        

        	
          34

        
      


      
        	
          TOTAL

        

        	
          214

        

        	
          438

        

        	
          346

        

        	
          428

        

        	
          230

        
      

    
  


  Adapted from: National Institute of Public Health, National Centre for Communicable Diseases Surveillance and Control


  2017-2018 (6) A and B influenza viruses co-circulated in Romania


  2020-2021 (7), only 4 influenza cases were laboratory confirmed in Romania (compared to the 1,929 detected in the previous season).


  The low number of confirmed influenza cases can be explained by the social distancing and personal protection measures imposed in the COVID-19 pandemic.


  Evolution of the vaccination process


  Flu vaccination in the 2017-2018 season (7):


  –1,016,724 persons were vaccinated, with vaccination coverage in the general population at 5.2%.


  Influenza vaccination in the 2020-2021 season (8):


  –2,503,228 persons were vaccinated, with vaccination coverage in the general population at 12.9%, an increase of 7.7% on the previous season.


  Deaths (5-8): Influenza can evolve severely in people with health issues.


  Over the years, there were:


  • 2012-2013: 28 confirmed deaths with influenza virus, of which 22 with A(H1)pdm09 (79%),


  • 2013-2014: 34 confirmed deaths with influenza virus, of which 25 with A(H1)pdm09 (74%),


  • 2017-2018: 129 confirmed deaths with influenza virus, of which 63 type A, subtype (H1) pdm09.


  3. Clinical picture (1-8)


  Incubation: 1-4 days


  The severity of the influenza progression depends on the patient’s health status, age, chronic diseases, pregnancy, children <2 years old, patients >65 years old, exposure to environmental factors (dampness, low temperatures) and determinants (urban agglomerations, contact with undiagnosed patients in the absence of protective measures, keeping a reasonable distance and minimum hygiene rules, sneezing and coughing etiquette) favouring influenza.


  –50%of infected people will develop typical flu symptoms.


  Illness stage: polymorphous symptoms, noisy onset with high fever (38-39°C), profuse sweating, myalgia, inappetence, cough, headache, rhinorrhoea, varicose veins, diarrhoea.


  Symptoms last about 2-3 days (5-7 days).


  4. Diagnosis (5-8)


  The case definition used complies with the principles set out in the Methodology developed by the National Centre for Surveillance and Control of Communicable Diseases. In determining the diagnosis, in practice, consider the following: Zonal epidemiological specifics + Anamnestic criteria + Clinical criteria + Paraclinical criteria


  Clinical criteria


  Influenza Like Illness (ILI)


  Fever >38°C+ cough + absence of other clinical-radiological diagnosis.


  Acute respiratory infections (upper and lower respiratory tract)


  Coryza + cough + dysphagia + dyspnoea.


  Severe Acute Respiratory Infections (SARI)


  Severe acute respiratory infection = high fever + cough + dyspnoea + shortness of breath


  Laboratory criteria


  Type and subtype genetic detection: RT-PCR/Real Time-PCR.


  Epidemiological criteria


  Zonal particularities + population agglomerations


  Classification of cases


  A.Possible case: clinical criteria (ILI).


  B.Probable case: clinical criteria + contact - case confirmed in laboratory.


  C.Confirmed case: clinical and laboratory criteria.


  5. Complications (1-3)


  Respiratory system


  • Rhinosinusitis, otitis


  • Pneumonia (Streptococcus pneumoniae, Haemophilus influenzae, Staphylococcus aureus)


  • Acute exacerbations in patients with COPD, chronic bronchitis, asthma


  Cardiovascular system


  • myocarditis


  Nervous system


  • encephalitis


  • Guillaume-Barre syndrome


  • Reye’s syndrome - complication that occurs in children who receive aspirin, mainly in association with influenza B


  6. Treatment (1-3)


  a)Uncomplicated flu - isolation, rest, hydration + symptomatic.


  b)Antiviral drugs - early administration (within the first 48 hours of onset of symptoms for a minimum of 5 days).


  Antiviral drugs:


  • neuraminidase (influenza protein) inhibitors (oseltamivir and zanamivir, peramivir, laninamivir) and endonuclease inhibitors (baloxavir, marboxil).


  • M2 proton channel blockers (amantadine and rimantadine).


  WHO recommends neuraminidase inhibitors as first line treatment for people requiring antiviral treatment (4).


  c)To be avoided:


  • Antibiotics per primam


  • Aspirin - risk of developing Reye’s syndrome, especially under the age of 12.


  7. Prevention (4)


  1)General measures:


  • home isolation


  • hygienic and dietary measures: correct hydration, balanced diet, daily exercise, rest, rigorous general hygiene, covering the mouth and nose when sneezing or coughing, disinfecting surfaces


  2)Control of healthcare-associated infections


  3)Influenza surveillance - sentinel system


  4)Immunoprevention - annual flu vaccination, especially in at-risk groups (young children from the age of 6 months, pregnant women, elderly, chronic patients).


  Immunoprevention. Flu vaccines (9-16)


  Composition (9,10 )


  Trivalent cell culture or recombinant vaccines


  • A/Wisconsin/588/2019 (H1N1) pdm09;


  • A/Darwin/6/2021 (H3N2); and


  • B/Austria/ 1359417/2021 (B/Victoria filiation)


  CDC, ECDC, World Health Organization recommend that influenza vaccines for the 2022-2023 season for the northern hemisphere be tetravalent.


  Tetravalent (egg-based) vaccines


  • A/Victoria/2570/2019 (H1N1)pdm09;


  • A/Darwin/9/2021 (H3N2);


  • B/Austria/1359417/2021 (B/Victoria filiation);


  • B/Austria/3073/2013 (B/Yamagata filiation).


  Tetravalent vaccines (cell culture or recombinant)


  • A/Wisconsin/588/2019 (H1N1) pdm09;


  • A/Darwin/6/2021 (H3N2);


  • B/Austria/1359417/2021 (B/Victoria filiation);


  • B/Austria/3073/2013 (B/Yamagata filiation).


  For the 2022-2023 season, Romania (11-16) has the following seasonal influenza tetravalent vaccines:


  
    
      

      

      
    

    
      
        	
          Table 4.5.2. Immunoprevention
Vaccines approved by ANMDM for the 2022-2023 season in Romania (9-16)

        
      


      
        	
          Vaccine

        

        	
          Method of administration

        

        	
          Recommended age

        
      


      
        	
          Efluelda® (Sanofi Pasteur)

        

        	
          IM or SC

        

        	
          ≥60 years

        
      


      
        	
          Vaxigrip Tetra® (Sanofi Pasteur)

        

        	
          IM or SC

        

        	
          ≥6 months

        
      


      
        	
          Fluenz Tetra® (AstraZeneca AB)

        

        	
          nasal spray

        

        	
          24 months - 18 years

        
      


      
        	
          Influvac Tetra® (Mylan Healthcare GmbH)

        

        	
          IM or SC deep

        

        	
          ≥3 years

        
      

    
  


  Through the GISRS network and in cooperation with other partners, WHO monitors influenza worldwide, recommends seasonal influenza vaccine composition twice a year and supports Member States’ efforts to develop prevention and control strategies (4).


  
    
      

      

      

      
    

    
      
        	
          Table 4.5.3. Recommendations on vaccination age and dose

        
      


      
        	
          ACIP recommendation 2022


          (Advisory Committee on Immunization Practices) (11)


          https://www.cdc.gov/mmwr/volumes/70/rr/rr7005a1.htm

        
      


      
        	
          Vaccine

        

        	
          Age

        

        	
          Dose in 2022-2023 season

        
      


      
        	
          Tetravalent inactivated egg-based (IIV4), cell culture-based or recombinant (ccIIV4) influenza vaccine

        

        	
          Children 6 - <9 years*

        

        	
          Primovaccination: 2 x 0.5 ml at min. 4 weeks

        

        	
          Only one dose* if previously given ≥2 doses of trivalent or tetravalent influenza vaccine before 1 July 2022.

        
      


      
        	
          children 6 - 35 months

        

        	
          0.25 ml/dose


          tetravalent:

        
      


      
        	
          ≥6 months

        

        	
          0.5 ml/dose

        
      


      
        	
          High-dose tetravalent inactivated influenza vaccine (HD-IIV4)

        

        	
          ≥65 years

        

        	
          0.7 ml/dose

        

        	
      


      
        	
          Tetravalent inactivated egg-based influenza vaccine with MF59 adjuvant (aIIV4)

        

        	
          ≥65 years

        

        	
          0.5 ml/dose

        

        	
      


      
        	
          Recombinant influenza vaccine (RIV4)

        

        	
          ≥18 years

        

        	
          0.5 ml/dose

        

        	
      


      
        	
          Live attenuated tetravalent influenza vaccine (LAIV4)

        

        	
          Healthy children ≥ 2 y.o.a.


          – 49 y.o.a

        

        	
          LAIV4, 0.2 ml, nasal (0.1 ml per nostril)

        

        	
      


      
        	
          *The two previous doses must not have been given during the same or consecutive seasons. Children in this age group who have not previously received a total of ≥2 doses of trivalent or tetravalent influenza vaccine require 2 doses in the 2022-2023 season. The interval between the 2 doses must be at least 4 weeks. These children should receive the first dose as soon as possible (including July and August if the vaccine is available) so that the second dose can be given by the end of October.


          – All persons aged ≥6 months without contraindications should be vaccinated annually.


          – Influenza vaccine can be administered at any time during pregnancy, as early as the beginning of the flu season.

        
      

    
  


  Special cautions (1,9-16)


  • Fluenz Tetra®) - discontinue antiviral treatment 48 hours before vaccination


  • Antiviral treatment - can be started 2 weeks after vaccination


  • Fluenz Tetra contains live, attenuated virus - avoid close contact with severely immunocompromised persons


  • 4 weeks after vaccination - second dose in children under 9 years of age who have not previously been vaccinated against seasonal influenza


  • Immune response is achieved after 2-3 weeks.


  • Post-vaccination immunity - 6-12 months.


  Groups at risk (4)- The World Health Organization recommends influenza vaccination in the 2022-2023 season for:


  1)Persons aged 6 months - 64 years with chronic pulmonary, cardiovascular, metabolic, renal, hepatic, neurological conditions, diabetes mellitus, obesity, asthma or human immunodeficiency virus;


  2)Children aged 6 months - 59 months;


  3)Pregnant women;


  4)Doctors, mid-level health professionals and auxiliary staff, both in hospitals and in outpatient healthcare facilities, including employees of care institutions (elderly or nursing homes) and chronic care facilities, who, by the nature of their work, come into respiratory contact with patients or beneficiaries;


  5)Adults and children in residential social care, as well as persons providing medical, social and home care to people at high risk;


  6)All persons aged >65 years.


  
    
      

      

      
    

    
      
        	
          Table 4.5.4. Contraindications and precautions (1,9-16)

        
      


      
        	
          Vaccine

        

        	
          Contraindications

        

        	
          Precautions

        
      


      
        	
          Inactivated influenza vaccine (IIV3 and IIV4, ccIIV4) - allergic reactions to vaccine components

        

        	

        	
          – moderate/severe acute illness with or without fever


          – neurological syndromes in the first 30-40 days after vaccination


          – history of severe allergic reaction to a previous dose of another influenza vaccine

        
      


      
        	
          Recombinant influenza vaccine (RIV4)

        

        	
          – allergic reactions to vaccine components

        

        	
          – moderate/severe acute illness with or without fever


          – neurological syndromes in the first 30-40 days after vaccination


          – history of severe allergic reaction to a previous dose of another influenza vaccine

        
      


      
        	
          Live attenuated influenza vaccine (LAIV4)

        

        	
          – allergic reactions to vaccine components


          – co-administration with aspirin in children and adolescents


          – children aged 2-4 years diagnosed with asthma or wheezing in the last 12 months


          – immunosuppressed children and adults


          – contacts and carers of immunosuppressed persons


          – pregnancy


          – influenza antiviral drugs within the last 48 hours for oseltamivir and zanamivir, within the last 5 days for peramivir, and within the last 17 days for baloxavir

        

        	
          – moderate/severe acute illness with or without fever


          neurological syndromes in the first 30-40 days after vaccination


          – asthma in people aged ≥5 years


          – other chronic diseases [(chronic lung disease, cardiovascular disease, kidney, liver, neurological, haematological or metabolic disorders (including diabetes)] that may predispose to complications after wild-type influenza infection

        
      

    
  


  Adverse reactions (13-16)


  Very common: headache, myalgia, general malaise, unusual tiredness or weakness, injection site reactions: pain, redness, swelling, itching, abnormal crying, irritability, decreased or loss of appetite, fever, chills.


  Frequent: joint pain, increased sweating, injection site reactions: ecchymosis, itching, chills, fever, general malaise, fatigue or unusual weakness.


  Less common: allergic skin reactions which may be generalised, including itching, hives, rash, dizziness, insomnia, vomiting, fever, chills, neck, axillary and groin adenopathy, diarrhoea.


  Rare: paraesthesia, hypoesthesia, numbness, cervical-brachial neuralgia, neck, axillary, inguinal adenopathy.


  Unknown frequency: anaphylactic reaction, neck, axillary and groin adenopathy, paraesthesia, convulsions, vasculitis, thrombocytopenia, encephalomyelitis, Guillain-Barré syndrome.


  Storage: in a dark place at 2-8°C; do not freeze.


  7. Surveillance (11): according to MoH Order No 1466/20.08.2008.
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  5 VACCINATION OF RISK GROUPS


  


  5.1 Vaccinating Premature Babies


  Emiliana Costiug MD


  Key facts


  
    • Prematurity increases the risk of infections due to immaturity and prolonged hospitalisations of preterm infants.


    • It is recommended to vaccinate preterm infants at their chronological and not at the corrected age, as per the vaccination schedule, with the same dose as the full-term infant.


    • Postponing vaccination is not indicated if the preterm infant is stable and there are no contraindications to vaccination.


    • The antibody titre after vaccination may be lower but provides the protection needed by the premature infant.


    • Vaccines are well tolerated and safe and the incidence of adverse reactions is similar that seen in term infants.


    • Hepatitis B vaccine will be given on the first day of life and the schedule of hepatitis B vaccination will be determined depending on birth weight and the presence or absence of maternal HBsAg.


    • BCG vaccine will be administered at a weight above 2,500 g and at >31 weeks actual age.


    • The hexavalent vaccine can be administered from a at least 2 months of age.


    • Rotaviral vaccine is recommended to all preterm infants, regardless of gestational age, given the risk of rotaviral infection in this group.


    • Pneumococcal vaccine should be given to preterm infants according to the National Vaccination Schedule, to reduce the risk of invasive pneumococcal disease.


    • Inactivated influenza vaccine is recommended from 6 months of age, with two doses given at 4-week intervals for primary vaccination.


    • Monthly administration of the monoclonal antibody palivizumab from the onset of the cold season is recommended for prophylaxis of respiratory syncytial virus infections.

  


  Preterm infants (GA<37 weeks) are at increased risk of severe infectious disease due to the need for healthcare, prolonged and frequent hospitalizations, and immunological peculiarities of this group (1).


  Passive transfer of antibodies during pregnancy starts from the 28th week and continues until birth. Consequently, preterm infants will have maternal antibodies in lower concentrations and with shorter lifespan compared to term newborn, leading to increased vulnerability to infections. For these reasons, it is recommended to vaccinate preterm infants at the chronological age (not the corrected age), following the recommended vaccination schedule for term infants.


  Some studies have shown that preterm infants have a lower post-vaccination antibody titre than full-term infants. Nevertheless the vaccine’s effectiveness remains high. According to studies, the induced antibody titre is sufficient to ensure a protective immune response until the completion of the vaccination schedule. Therefore, immunisation of preterm infants should NOT be postponed. Young preterm infants with birth weight <1.000 g may have a lower immune response after the first doses compared to full-term babies.


  Healthy preterm infants tolerate vaccination well, with the incidence of adverse reactions similar to that of full-term infants.


  Particularities of vaccination in preterm infants (2)


  –Vaccination schedule - observe the recommended vaccination schedule, with some particularities related to birth weight and vaccine antigen


  –Vaccination dose - should not be divided or reduced; use the same doses as for term infants


  –Vaccine administration - the site of choice for intramuscular administration is the anterolateral thigh. Choose the length of the needle used for intramuscular administration depending on the musculoskeletal system (22-25mm).


  1. Hepatitis B vaccination


  –will be determined depending on birth weight and maternal HBsAg status. Preterm infants with a birth weight (BW) less than 2,000 g will receive an extra dose of HepB vaccine at 1 month of age (immune response is low below 1 month). Infants born to AgHBs and AgHBe positive mothers should receive HBIGB (HBV-specific human immunoglobulin) and the first dose of HepB vaccine within 12 hours of birth.


  
    
      

      

      
    

    
      
        	
          Table 5.1.1. Hepatitis B vaccination schedule of preterm infants depending on maternal HBsAg status and birth weight (1)

        
      


      
        	
          Maternal HBsAg

        

        	
          Birth weight ≥2,000 g

        

        	
          Birth weight <2,000 g

        
      


      
        	
          AgHBs positive

        

        	
          Hep B + HBIG vaccine (within the first 12 hours of life)

        
      


      
        	
          3 doses of vaccine at 0, 1(2), 6 months, (chronological age)

        

        	
          4 doses of vaccine at 0, 1, 2-3 and 6-7 months, (chronological age)

        
      


      
        	
          Checking anti-HBs and HBsAg at 9-15 months of age

        
      


      
        	
          Unknown status

        

        	
          Hep B vaccine at 12 hours + HBIG (postponed for first 7 days) if maternal HBsAg test is positiv

        

        	
          Hep B vaccine + HBIG (12 hours after birth)

        
      


      
        	
          HBsAg negative

        

        	
          3 doses of vaccine at 0, 1(2), 6 months, (chronological age)

        

        	
          4 doses of vaccine at 0, 1, 2-3 and 6-7 months, (chronological age)

        
      

    
  


  2. BCG vaccination


  –should given at a minimum weight of 2,500 g, at chronological age over 31 weeks (3)


  3. Vaccination with hexavalent vaccine (DtaP-IPV-Hib-HepB)


  –Observe the hexavalent vaccine schedule laid down in the National Immunisation Programme (NIP): 2-4-11 months.


  –The immune response is directly proportional to gestational age and birth weight.


  For clinically stable preterm infants ≤31 weeks of gestation, it is not recommended to postpone the first dose of DTaP-Hib-IPV-HepB beyond the chronological age of 2 months.


  Seizures of apnoea in the first 72 hours (peak - 12-24 hours) occurring after DTwP vaccine administration have not been reported after administration of vaccines containing acellular pertussis component (DTaP).


  4. Rotavirus vaccination


  It is recommended for all preterm infants, regardless of gestational age, to protect against rotaviral infection.


  5. Pneumococcal vaccination


  Prematurity is associated with an increased risk of chronic lung disease.


  Babies with chronic lung disease are at increased risk of invasive pneumococcal disease.


  The first dose of pneumococcal conjugate vaccine should be given at 2 months of age.


  NIP vaccination schedule: 2-4-11 months


  6. Influenza vaccination


  –Recommended from 6 months of age; primovaccination involves two doses administered 30 days apart.


  If influenza vaccination is not indicated, vaccinate persons close to the premature infant, to ensure protection (cocooning).


  7. MMR vaccination


  –the vaccination schedule for a premature baby is recommended.


  8. Prevention of infections with Respiratory Syncytial Virus (RSV)


  –Monoclonal antibodies (Palivizumab) are recommended in preterm infants of 32 and 35 weeks gestational age who are less than 6 months of chronological age at the beginning of the RSV season (cold season).


  According to the new Protocol 4, Palivizumab (SYNAGIS) can be prescribed by the family doctor, on the C3 list, at the recommendation of the neonatologist, paediatrician, cardiologist, neurologist.


  Indications


  –premature infants < 35 weeks


  –children <2 years with bronchopulmonary dysplasia


  –children <2 years with congenital heart disease


  –children <1 year with immune deficiencies, neuromuscular diseases, cystic fibrosis


  Administration (5)


  –Administer 5 doses at minimum 4 week (25-30 days) intervals in the cold season, between OCTOBER and MARCH (circulation of the respiratory infectious virus).


  –Mode of administration - intramuscular, in the anterolateral aspect of the thigh


  –Recommended dose of palivizumab is 15mg/kg respectively 0.15ml/kg


  –If the total dose of palivizumab exceeds 1 ml, it should be divided and administered in 2 anatomical sites


  –Forms of presentation


  • Synagis 50 mg/0.5 ml solution for injection


  • Synagis 100 mg/1 ml solution for injection
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  5.2 Vaccinating At-risk Newborn


  Raluca Ghionaru MD, Valeria Herdea MD, Simona Magdalena Cioc MD


  Newborn from a pregnancy achieved through medically assisted human reproduction (MAHR) (1)


  • The newborn resulting from a pregnancy achieved by MAHR (in vitro fertilisation, insemination, etc.) will be clinically assessed prior to vaccination.


  • Preterm infants from pregnancies obtained by MAHR (gestational age <37 weeks, weight <2,500 g) should be vaccinated according to the general vaccination recommendations for preterm infants.


  • Full-term babies will be vaccinated according to the National Immunisation Programme (NIP).


  • Optional vaccinations are recommended.


  Immunocompetent newborn with chronic diseases or malformations (1)


  • Immunocompetent newborn with chronic diseases or congenital malformations are vaccinated according to the NIP.


  • Optional vaccinations are recommended.


  
    
      

      
    

    
      
        	
          Table 5.2.1. ACIP recommendations - children at risk (1,2)

        
      


      
        	
          Child - risk group

        

        	
          Vaccination

        
      


      
        	
          Immunocompetent


          Chronic lung disease


          Bronchopulmonary dysplasia Chronic corticosteroid treatment Bronchial asthma


          Diabetes mellitus

        

        	
          Primovaccination


          It is recommended to follow the national vaccination schedule between 0-24 months:


          - 3 doses at 2, 4, and 11 months, with a booster dose at 12-15 months Vaccine catch-up


          In unvaccinated or incompletely vaccinated children aged 2-5 years, 2 doses of pneumococcal conjugate vaccine (PCV 13 or PCV 15) should be given 8 weeks apart, followed at 8 weeks by 23-valent pneumococcal polysaccharide vaccine.

        
      


      
        	
          Child - risk group

        

        	
          Vaccination

        
      


      
        	
          Immunocompromised


          Chronic kidney failure or nephrotic syndrome Congenital immunodeficiency


          B (humoral) or T lymphocyte deficiency Complement deficiency, especially C1, C2, C3 or C4 deficiency


          Phagocytic disorder, excluding chronic granulomatous disease


          Congenital or acquired asplenia or splenic dysfunction


          Diseases associated with treatment with immunosuppressive drugs or radiotherapy


          Hodgkin’s disease Leukaemia Lymphoma Neoplasia


          Solid organ transplantation


          HIV infection


          Sickle cell or other hemoglobinopathies

        

        	
          Primovaccination


          It is recommended to follow the national vaccination schedule between 0-24 months:


          - 3 doses at 2, 4, and 11 months with a booster dose at 12-15 months


          Vaccination catch-up


          With no previous dose of pneumococcal vaccine:


          Minimum 1 dose pneumococcal conjugate, followed at 8 weeks by 1 dose of 23-valent pneumococcal polysaccharide


          Revaccination - at 5 years - with 23-valent pneumococcal polysaccharide
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  5.3 Vaccination of HIV-positive (Human Immunodeficiency Virus) Infants


  Raluca Ghionaru MD


  The HIV-positive infant/child belongs to the group of patients whose immunodeficiency is due to infection with the human immunodeficiency virus. This is the cause to pay specific attention to vaccination. It is recommended that the vaccination of HIV-positive children should follow national immunisation programmes and be adapted to their immune status. Caring for such a child requires the joint efforts of various health and other professionals: family medicine, paediatrics, infectious diseases, immunology, psychology and family support.


  The benefit of protection against an infectious disease with serious complications is obtained by choosing the optimal timing of vaccination according to the epidemiological context and each patient’s immunocompetence.


  Special recommendations on vaccination of HIV-positive newborns and infants (1,2,3,4)


  • Inactivated vaccines are strongly recommended - the vaccination schedules of national vaccination programmes are sometimes followed by booster doses given depending on the patient’s modified immune response.


  • Live-attenuated virus vaccines are generally not contraindicated and may be administered depending on the immune status of the infant.


  • Additional vaccines are recommended because of the increased risk of immunosuppression disorders.


  • The BCG vaccine and the measles-rubella-mumps-rubella-varicella combined vaccine (MMRV) are contraindicated.


  • Vaccination of those around the child is recommended.


  
    
      

      

      
    

    
      
        	
          Table 5.3.1.

        
      


      
        	
          Indication

        

        	
          Antigen

        

        	
          Observations

        
      


      
        	
          Inactivated vaccines administered according to NIP

        

        	
          DTaP


          IPV


          Hep B Hib


          Pneumococcal

        

        	
          Immune response may be lower


          Additional boosters may be needed

        
      


      
        	
          Special recommendations Specific risk

        

        	
          Rotaviral Meningococcal


          Hep A


          Inactivated influenza

        

        	
          No vaccine - increased risk of illness due to immunosuppression

        
      


      
        	
          Live attenuated vaccines

        

        	
          MMR


          Varicella

        

        	
          Vaccines are indicated, but each case will be considered on the basis of safety, patient treatment and epidemiological context. Immune response may be reduced

        
      


      
        	
          Live attenuated bacteria vaccines

        

        	
          BCG

        

        	
          Contraindicated due to risk of developing the disease. Routine vaccination is the standard in populations with a high incidence of tuberculosis and HIV infection, when the status of the newborn is unknown (HIV positive or negative).
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  5.4 Vaccination in Pregnancy


  Emiliana Costiug MD


  Benefits of vaccinating pregnant women


  • To prevent infectious diseases during pregnancy


  −Pregnant women are at increased risk of complications from infectious diseases.


  • To provide immune protection for the infant in the first months of life


  −Maternal antibodies are transmitted across the placenta, providing immune protection for the infant and helping it to develop a better and faster immune response to vaccine doses given in the first months of life.


  Risks of vaccinating pregnant women


  • The developmental risk to the foetus from maternal vaccination is considered hypothetical.


  • There is no evidence of a direct link between inactivated vaccines and birth defects. However, live attenuated vaccines (e.g. measles-mumps-rubella (MMR), varicella , yellow fever) are not recommended in pregnancy.


  When recommending vaccination for pregnant women, consider the benefits and risks of vaccination for both mother and foetus.


  Consider the following:


  −the likelihood of exposure to the disease


  −the risks of infectious disease in the mother and foetus


  −the safety of the vaccine and the assessment of the risk of adverse reactions


  Vaccines recommended in pregnancy: (1)


  −Inactivated vaccines


  −Anatoxins


  Are safe (pose no risk to mother or foetus) and provide specific immune protection.


  Influenza vaccination


  Pregnant women are considered at risk of developing complications from influenza. Flu vaccination can be done any time during pregnancy, at the beginning, or any time during the flu season.


  dTaP/dT/PATA vaccination


  Is recommended for maternal/neonatal tetanus prophylaxis. The dTaP trivalent vaccine is recommended, since it also protects the young infant against tetanus, diphtheria and pertussis. Vaccination is recommended in weeks 27-36 of pregnancy to ensure optimal transfer of maternal antibodies.


  COVID-19 vaccination (2)


  Data collected to date show that vaccination against Covid-19 before or during pregnancy is safe and risk-free, providing benefits in protecting the pregnant woman and the foetus from severe forms of SARS-CoV-2 infection.


  Vaccination with COVID-19 mRNA vaccine at any time during pregnancy has been shown to be safe and effective, protecting both mother and foetus against severe forms of the disease. As a new vaccine, pharmacovigilance studies are ongoing.


  Vaccines contraindicated in pregnancy


  Administration of a live virus vaccine during pregnancy poses a hypothetical risk of transmission of the vaccine virus to the foetus. Therefore live vaccines are contraindicated during pregnancy. In some situations, the woman was unaware that she was pregnant and received a live virus vaccine, or the pregnancy occurred within 4 weeks of receiving the live virus vaccine. In such cases, the pregnant woman should be informed by her doctor about the risk of transmitting the vaccine virus. However, as the risk is very low, termination of pregnancy is not recommended.


  Contraindicated vaccines: MMR, varicella, yellow fever.


  
    
      

      

      

      
    

    
      
        	
          Table 5.4.1. Vaccination recommendations for pregnant and postpartum women (3,4)

        
      


      
        	
          Vaccine

        

        	
          Pre-conception

        

        	
          During pregnancy

        

        	
          Postpartum/ during lactation

        
      


      
        	
          Inactivated influenza

        

        	
          YES

        

        	
          YES

        

        	
          YES

        
      


      
        	
          PATA/dT/dTaP

        

        	
          YES, if more than 10 years since last booster

        

        	
          YES, at 27-36 weeks gestation

        

        	
          YES, if more than 10 years since last booster

        
      


      
        	
          HPV

        

        	
          Yes (between 9-26 years)

        

        	
          NO, no studies

        

        	
          Yes (between 9-26 years)

        
      


      
        	
          Hep A

        

        	
          Yes, if at risk of infection with Hep A virus

        

        	
          Yes, if at risk of infection with Hep A virus

        

        	
          Yes, if at risk of infection with Hep A virus

        
      


      
        	
          Hep. B (inactivated)

        

        	
          Yes, if at risk of infection with Hep B virus

        

        	
          Yes, if at risk of infection with Hep B virus

        

        	
          Yes, if at risk of infection with Hep B virus

        
      


      
        	
          Meningococcal

        

        	
          Yes, if at risk of meningococcal disease

        

        	
          Yes, if at risk of meningococcal disease and the benefits of vaccination outweigh the potential risks

        

        	
          Yes, if at risk of meningococcal disease

        
      


      
        	
          Pneumococcal

        

        	
          Yes, if at risk of pneumococcal disease

        

        	
          Yes, if at risk of pneumococcal disease

        

        	
          Yes, if at risk of pneumococcal disease

        
      


      
        	
          Polio IPV

        

        	
          Yes, if at risk of getting ill

        

        	
          Yes, if at risk of getting ill

        

        	
          Yes, if at risk of getting ill

        
      


      
        	
          MMR

        

        	
          May be recommended To avoid pregnancy minimum 4 weeks

        

        	
          NO

        

        	
          Yes, if at risk of getting ill

        
      


      
        	
          Varicella

        

        	
          Yes, to avoid pregnancy 1 month

        

        	
          NO

        

        	
          Yes, if at risk of getting ill

        
      


      
        	
          Rabies

        

        	
          Yes, for wound prophylaxis

        

        	
          Yes, for wound prophylaxis

        

        	
          Yes, for wound prophylaxis

        
      


      
        	
          Yellow fever

        

        	
          Yes, if travelling to risk areas


          Avoid pregnancy min. 4 weeks

        

        	
          NO (only if travelling to endemic risk area)

        

        	
          NO (only if travelling to endemic risk area)

        
      

    
  


  Passive immunisation during pregnancy (4)


  • Administration of immunoglobulins in pregnancy poses no risk for the foetus or pregnant woman and is recommended in the following cases:


  −contact with a case of measles or hepatitis A (standard Ig)


  −contact with measles or hepatitis B (specific Ig)


  Vaccination during breastfeeding


  Both inactivated and inactivated vaccines can be administered during breastfeeding with no risk to the mother or newborn.


  Precautions:


  −Varicella vaccine virus has been detected in breast milk but without risk of causing disease in the newborn


  −Given the possible transmission of the vaccine virus from mother to foetus, yellow fever vaccine should be avoided when the postpartum mother’s travel to an endemic area may be postponed.
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  5.5 Rabies Vaccination and Serotherapy


  Ioana Cristina Piroi MD, Assistant Professor Carmen Liliana Barbacariu MD


  Key facts


  
    • Rabies is a zoonosis caused by neurotropic viruses of the family Rhabdoviridae, genus Lyssavirus.


    • It leads to death secondary to progressive encephalomyelitis.


    • Dogs (95% of human infections) are the most common reservoir of the virus.


    • The virus is transmitted by the bite of an infected animal, conditional on crossing the mucosal-skin barrier.


    • Rabies is present on all continents except Antarctica. It is predominant in Africa and Asia where it accounts for 95% of annual human deaths caused by rabies.


    • Globally, one rabies death occurs every 15 months (40% are children under 5).


    • Because there is no specific treatment, symptomatic rabies always leads to death.


    • There are safe and effective vaccines used in pre-exposure and also in post-exposure prophylaxis alongside rabies serotherapy.


    • Extensive vaccination of dogs and other peridomestic animals (> 70%) as well as wild animals (foxes, wolves) breaks the chain of disease transmission and is cost-effective compared to post-exposure prophylaxis. Rabies vaccination of pets is MANDATORY by law (Law No 258/2013 and Order No 1/2014 of the President of A.N.S.V.S.A.).

  


  1. Epidemiological data (1,2)


  • According to recent studies, rabies is present in 150 countries and territories on all continents except Antarctica, with sporadic manifestations.


  • The number of deaths due to rabies is estimated to be in the tens of thousands per year, 95% of which occur in Asia and Africa.


  • An accurate estimate of the number of deaths is difficult because rabies is a neglected disease in the most affected poor and vulnerable populations where deaths are rarely reported, and vaccines and serotherapy are not readily available.


  • Children between 5 and 14 years are most commonly affected.


  • Every year, more than 15 million people worldwide receive post-exposure prophylaxis, preventing hundreds of thousands of deaths.


  • Source of pathogen:


  –domestic and peridomestic animals: dogs, cats


  –wild animals: foxes, wolves, coyotes, bats, etc.


  • Transmission is through:


  –bite penetrating the mucocutaneous barrier, through saliva (animals also shed the virus 10-14 days before the clinical onset of the disease)


  –transplacental


  –accidentally, in laboratories working with rabies virus


  –corneal transplantation


  –respiratory, in the elderly (when exploring caves)


  • Receptivity is general.


  2. Clinical data (2)


  • After an incubation period of 7 days to one year, with an average of 2-3 months, rabies begins with pain and paraesthesia at the bite site.


  • Illness stage:


  –starts once the virus migrates from the peripheral nerves to the central nervous system (CNS) (15-100 mm/day).


  –is initially marked by specific symptoms such as fever, cough, vague pain


  –evolves to the neurological phase, clinically manifested by paraesthesia, paralysis, anxiety, behavioural disorders (hydrophobia, aerophobia, agitation), together with muscle spasms, delirium and convulsions, followed shortly by coma with onset of cardiorespiratory failure and, inevitably, death.


  3. Diagnosis and treatment (2)


  • At present, there are no tests to confirm infection with the rabies virus in humans ante-mortem. The diagnosis is guided by a rigorous anamnesis (identify bite history, the animal involved) and clinical signs. The definite diagnosis can only be established post-mortem, by identifying rabies virus in brain tissue.


  • No specific treatment is available and, in the absence of prompt post-exposure prophylaxis, the disease has a fatal course.


  4. Active and passive immunoprevention - Rabies vaccination and rabies immunoprevention (3)


  • It is the only effective method that can prevent death from rabies virus infection.


  • It is carried out only in authorised Rabies Centres.


  • Rabies vaccination is not included in the NIP due to the sporadic occurrence of rabies in Romania.


  • The family doctor must know how to select the categories of patients who should be vaccinated pre-exposure and also refer to the anti-rabies centre the cases that should benefit from post-exposure prophylaxis (not every bite requires vaccination!).


  
    
      

      

      
    

    
      
        	
          Table 5.5.1. Pharmaceuticals licensed in Romania (4,5,6)

        
      


      
        	
          Name

        

        	
          Composition

        

        	
          Pharmaceutical form

        
      


      
        	
          VERORAB®

        

        	
          Inactivated rabies virus cultured on VERO cell line, strain WISTAR RABIES PM/WI 38-1503-3M


          (inactivated) ≥2.5 IU/ml

        

        	
          Freeze-dry powder vial pre-filled syringe with 0,5 ml solvent

        
      


      
        	
          RABIPUR®

        

        	
          Inactivated rabies virus propagated on primary cell cultures of poultry fibroblast, strain Flury LEP ≥ 2.5 IU/ml

        

        	
          Freeze-dry powder vial Vial with 1 ml solvent

        
      


      
        	
          FAVIRAB®

        

        	
          F(ab’)2 fragments of horse rabies immunoglobulin 200-400 IU/ml

        

        	
          Vial with 5 ml solution for injection

        
      


      
        	
          IMOGAM RABIES®

        

        	
          Human protein (100-160 mg) containing human anti-rabies immunoglobulin type IgG ≥ 150 IU/ml

        

        	
          Vial of 2 ml or 10 ml solution for injection

        
      

    
  


  Indications and vaccination schedules (7,8)


  a)Pre-exposure prevention:


  −Eligible persons (high risk of contact with rabies virus):


  −personnel in diagnostic, research or production laboratories working with rabies virus


  −persons who, either because of their profession or leisure activity, come in contact with animals such as dogs, cats, skunks, raccoons, bats or other species that may have rabies; this category includes veterinarians and their assistants, animal keepers, gamekeepers, hunters, foresters, cavers and taxidermists.


  −persons travelling to geographical areas where rabies is suspected (before travelling, please consult http://travelersvaccines.com/)


  • Pre-exposure vaccination (PrEP) scheme - ACIP, February 2021:


  −Primary vaccination with 2 doses rabies vaccine administered IM: Day 0 - Day 7


  −Booster depending on the risk category (5 category) and the level of protection (booster dose recommended if the antibody titre is <0.5 IU/mL).


  −Depending on the risk category, the antibody titre is checked every 6 months or every 2 years.


  −These recommendations apply to both immunocompetent and immunocompromised persons (lower immunogenicity)


  −Immunocompetent persons under 18 years of age with exposure risk are recommended a booster dose at the earliest at 21 days but not later than 3 years (7,8).


  b)Post-exposure prophylaxis (3)


  −Should delivered in approved Anti-Rabies Centres as soon as possible after the bite.


  −Therapeutic management (non-vaccination/vaccination/vaccination + immunoglobulin) varies according to the status of the animal, the characteristics of the wound (WHO rabies risk categories), the location of the wound, and, last but not least, the vaccination status of the person bitten. The WHO recommends that the status of the animal should no longer be taken into account when deciding on the therapeutic management in developing countries (1).


  
    
      

      

      

      
    

    
      
        	
          Table 5.5.2. Unimmunised patient. Action depending on the status of the animal (1)

        
      


      
        	
          Circumstances

        

        	
          Action taken on

        

        	
          Observations

        
      


      
        	
          Animal

        

        	
          Patient

        
      


      
        	
          Animal cannot be identified

        

        	

        	
          Treatment in rabies centre

        

        	
          Completion of treatment recommended

        
      


      
        	
          Animal deceased


          Suspicious circumstances


          +/-

        

        	
          Brain examined in a certified laboratory

        

        	
          Treatment in rabies centre

        

        	
          Treatment will be discontinued if tests are negative

        
      


      
        	
          Animal alive


          No suspicious circumstances

        

        	
          Veterinary surveillance

        

        	
          Postponement of rabies treatment

        

        	
          Treatment is adjusted according to the results of veterinary surveillance of the animal

        
      


      
        	
          Suspicious circumstances exist

        

        	
          Veterinary surveillance

        

        	
          Treatment in rabies centre

        

        	
          Treatment is discontinued if initial suspicions are refuted or continued otherwise

        
      

    
  


  • According to WHO recommendations, the minimum period of observation under veterinary surveillance of dogs and cats is 10 days.


  • Treatment is recommended depending on the severity of the injury: see Table 5.5.3.


  
    
      

      
    

    
      
        	
          Table 5.5.3. Categories of contact with animals suspected of rabies and recommended therapy management according to WHO (1,6)

        
      


      
        	
          Categories of contact with an animal suspected of rabies

        

        	
          Therapeutic management

        
      


      
        	
          Category I


          • touching or feeding the animal


          • licking intact skin

        

        	
          • Wash with soap and water

        
      


      
        	
          Category II


          • minor scratches or abrasions without bleeding

        

        	
          • Antisepsis of wounds


          • Immediate rabies vaccination in full schedule with 5 doses:


          Z0 - Z3 - Z7 - Z14 - Z30 (+/- Z90)


          • Assessment of the need for PATA vaccination

        
      


      
        	
          Category III


          • single or multiple transdermal bites or scratches


          • lick on injured skin


          • mucosal contamination with animal saliva


          • contact with bats


          Dangerous locations of injuries:


          • head and neck


          • thorax


          • upper limbs


          • external genitalia

        

        	
          • Antisepsis of wounds


          • Immediate rabies vaccination in full schedule with 5 doses:


          Z0 - Z3 - Z7 - Z14 - Z30 (+/- Z90)


          • Immediate administration of anti-rabies Ig


          • Assessment of the need for PATA vaccination


          • Plague not to be sutured before day 3 (tetanus risk - Clostridium tetani is anaerobic).


          • Possible combination of antibiotic therapy in certain situations

        
      

    
  


  
    
      

      
    

    
      
        	
          Table 5.5.4. Therapeutic approach in a previously immunised patient (1,6)

        
      


      
        	
          Immune status

        

        	
          Therapeutic management

        
      


      
        	
          Vaccination in the last 5 years (with cell culture rabies vaccine)

        

        	
          2 doses: Z0 - Z3

        
      


      
        	
          Vaccination more than 5 years ago or


          Incomplete vaccination

        

        	
          5 doses:


          Z0 - Z3 - Z7 - Z14 - Z28


          +/- administration of rabies immunoglobulin if necessary

        
      

    
  


  Doses and mode of administration (1,6)


  a)Rabies vaccine


  • 0,5 ml (VERORAB®) or 1 ml (RABIPUR®) reconstituted solution IM in:


  • deltoid region (adult) or


  • anterolateral thigh region (child)


  • Observation: Never inject into the gluteal region (antibody synthesis is lower)


  • Can be given to pregnant women


  b)Rabies immunoglobulin - RIG (1,3)


  • Recommended for patients in risk category III and severely immunocompromised;


  • Provides passive immunity and a single dose should be given as soon as possible after initiation of post-exposure prophylaxis (no later than 7 days after the first dose of vaccine);


  • Do not delay rabies vaccination!


  • RIG categories:


  −Human rabies immunoglobulins (IMOGAM RABIES®): 20 IU/kg body weight (6)


  −Equine rabies immunoglobulins (FAVIRAB®): 40 IU/kg body weight (5)


  • Observations:


  −Do not exceed recommended dose (may inhibit production of active antibodies).


  −Infiltrate around the wound with up to one third of the total dose


  −Try to administer the rest of the dose on the side of the site of vaccine administration and do not mix it with the vaccine in the same syringe


  −May cause allergic reactions (test before administration)


  Contraindications to vaccination (8)


  a)Pre-exposure vaccination:


  • Temporary contraindications:


  –febrile states


  –incubating infectious diseases, evolution, convalescence


  –pregnancy: although not a contraindication to the administration of inactivated vaccines, it is preferable, if possible, to postpone vaccination until after childbirth


  • Absolute contraindications:


  –Proven major allergy to the active substance or to one of the excipients


  Adverse reactions (8.6)


  a)Local: pain, erythema, pruritus, oedema or induration at injection site


  b)Systemic (24-72 h): febrile state, asthenia, headache, dizziness, myalgia, arthralgia, nausea, abdominal discomfort


  c)Severe (rare):


  • Guillen-Barré syndrome


  • anaphylactic reaction (exceptional)


  For further information please consult the summary of the vaccine product characteristics.


  Storage conditions


  • temperature between 2°C and 8°C (refrigerated)


  • do not freeze
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  5.6 Vaccination of Immunocompetent Chronic Patients


  Assistant Professor Carmen Liliana Barbacariu MD


  Key facts


  
    • The presence of a chronic pathology increases the risk of complications in case of an infectious disease.


    • Vaccination recommendations should be individualised taking into account the risk-benefit balance and the particularities of each patient.


    • Chronic patients should first receive the vaccinations in the recommended schedule according to age.


    • Effective communication between the family doctor and the specialists treating the chronically ill patient is essential in preventing vaccine-preventable infectious diseases.

  


  Vaccination plays an important role in caring for the chronic patient, as it can prevent the risk of the disease progressing and complications occurring. Depending on the characteristics of each patient, there may be susceptibility to some vaccine-preventable diseases, and therefore, in addition to the vaccines in the recommended age-specific schedule, special indications for vaccination apply.


  A) Vaccines


  1. Influenza vaccine (1,2)


  According to a meta-analysis published in the Cochrane Database of Systematic Reviews in 2015, influenza vaccination in patients with stable cardiovascular disease can reduce cardiovascular mortality and combined cardiovascular morbidity (2).


  –Seasonal vaccination (inactivated vaccines) is recommended for all patients with chronic diseases,


  –Precautions - egg allergy


  –Vaccines are contraindicated in immunosuppressed patients or who have around an immunosuppressed patient.


  2. MMR (Measles-Mumps-Rubella) vaccination


  Special recommendations:


  –Immunocompetent chronically ill patients without proof of having been infected require 2-dose MMR vaccination 30 days apart (if not immunised for measles).


  –Contraindicated in primary immunodeficiencies, malignancies, systemic immunosuppressive therapy, HIV infection, HIV with lymphocytes TCD4+<200cells/μl


  –Adults infected with HIV and TcD4+≥200cells/μl for more than 6 months, not immunised against measles, rubella or mumps, must be given 2 doses of MMR vaccine at least 28 days apart.


  3. Vaccination for chickenpox (1)


  Special recommendations:


  –It is recommended for all immunocompetent patients with chronic diseases not immunised for chickenpox and for their contacts (medical staff, family contacts) as well as to immunodeficient patients (3).


  –Immunisation schedule: 2 doses 4-8 weeks apart.


  –Contraindicated in patients with severe immunosuppression, primary immunodeficiencies, malignancies, systemic immunosuppressive therapy, HIV infection, CD4+ T cells < 200 cells/μl.


  4. Herpes zoster vaccination (1,4)


  Special recommendations:


  –Patients over 50 years of age, immunocompetent and with pulmonary, cardiac, hepatic, renal and diabetic conditions.


  –Recombinant zoster vaccine (RZV) approved by the FDA and EMA is recommended for patients aged ≥18 years with immunodeficiency or immunosuppression due to risk of developing severe herpes zoster.


  –RZV should be avoided in patients with a known history of Guillain-Barré syndrome (GBS), given the possible association between RZV and GBS.


  –Live attenuated zoster vaccine (LZV) is contraindicated in the immunosuppressed.


  –In patients with autoimmune diseases (multiple sclerosis, inflammatory bowel disease, rheumatoid arthritis, etc.) the decision to give RZV should be taken on a case-by-case basis, taking into account the limitations in these categories of patients.


  5. Hepatitis A vaccination (5)


  Special recommendations:


  –patients with chronic liver disease,


  –immunocompromised persons,


  –HIV-infected,


  –other chronic diseases, depending on the regional epidemiological pattern.


  6. Hepatitis B vaccination


  Special recommendations:


  –patients with diabetes under 60 years of age,


  –patients with chronic liver disease (hepatitis C, cirrhosis, hepatic steatosis, autoimmune hepatitis),


  –patients with chronic renal disease (including undergoing dialysis),


  –patients with HIV.


  7. Meningococcal vaccination (6,7,8)


  Routinely recommended for those at high risk of invasive meningococcal infection. The type of vaccine, vaccination schedule and booster dose recommendations depend on age and associated pathology.


  Special recommendations:


  –Anatomic or functional asplenia or complement deficiencies - primary vaccination with 2 doses of meningococcal conjugate A,C, W and Y vaccine at 2-month intervals, followed by boosters every 5 years with a polysaccharide vaccine (not more than 2 doses). Vaccination protection is also recommended for serotype B, without requiring booster dose.


  –HIV-infected patients - vaccine protection against serotypes A, C, W, Y (same schedule as above); serotype B does not require vaccination because in meningococcal infections in this category of vaccine serotypes C, W and Y are often present (9).


  –Chronic patients under monoclonal antibodies therapy and persistent (genetic) complement system deficiencies.


  Observations:


  –Given the high risk of invasive pneumococcal disease, children with functional or anatomical asplenia or HIV infection should not be vaccinated with MenACWY-D before 2 years of age to avoid interference with the immune response to 13- or 15-valent pneumococcal conjugate vaccines (PCV13, PCV15) (8).


  –Meningococcal conjugate vaccine (MenACWY-D) should be administered either before or at the same time as tetanus toxoid-containing vaccine, to avoid interference with the immune response to meningococcal conjugate vaccine in children at risk of meningococcal disease. If MenACWY-D cannot be administered one month before or at the same time as DTaP, it should be administered 6 months after DTaP (10,11).


  8. Tetanus, diphtheria and acellular pertussis vaccination


  –Recommended for all immunocompetent or immunosuppressed people with chronic pathologies.


  –Booster every 10 years.


  9. Pneumococcal vaccination (12,13)


  Recommended for all chronic immunocompetent or immunosuppressed patients.


  Conditions requiring pneumococcal vaccination:


  –chronic heart disease (especially congenital cytogenetic malformations and heart failure),


  –chronic lung disease (chronic obstructive pulmonary disease, emphysema, cystic fibrosis, bronchial asthma if treated with large doses of oral corticosteroids),


  –diabetes mellitus


  –cerebrospinal fluid fistulas,


  –cochlear implant,


  –chronic kidney failure,


  –nephrotic syndrome,


  –anatomical or functional asplenia, sickle cell disease and other haemoglobinopathies,


  –HIV infection,


  –congenital or acquired immunodeficiencies,


  –diseases associated with immunosuppressive drug treatment or radiotherapy: neoplasms, leukaemia, lymphomas, Hodgkin’s disease, organ transplantation, autoimmune diseases.


  Vaccination schedule after the age of 2 years (unvaccinated against pneumococcal disease) (12,13):


  –1 dose pneumococcal conjugate vaccine (PCV13/PCV15) followed by 1 dose pneumococcal polysaccharide vaccine (PPSV23) at least 1 year after PCV 13/PCV15.


  –In immunodeficient persons, one dose of PCV13/PCV15 followed at 8 weeks by one dose of PPSV23 is recommended.


  –In immunocompromised persons, pneumococcal polysaccharide vaccine is recommended at 5-year intervals.


  –The vaccine with 20 antigenic types is administered in a single dose without the need for a booster.


  In chronically ill adult patients who have not received pneumococcal vaccination, one dose of pneumococcal conjugate vaccine (PCV13/PCV15) is recommended, followed by one dose of pneumococcal polysaccharide vaccine (PPSV23) (13).


  Above the age of 65 years, vaccination with pneumococcal polysaccharide vaccine (PPSV23) does not require booster. Vaccination with PCV13/PCV15 should be individualized according to the patient’s risks and options, bearing in mind that the incidence of invasive pneumococcal disease of the PCV13/PCV15 type and pneumonia increases with advancing age and is higher among people with chronic diseases (pulmonary, cardiac, diabetes), alcohol users, and smokers (13).


  Pneumococcal vaccine should be administered at least 2 weeks prior to the beginning of immunosuppressive therapy or elective splenectomy, and as early as possible if HIV infection is diagnosed.


  10. Haemophilus influenzae type b vaccination


  Special recommendations:


  –Children over 5 years of age and adults with low blood sugar, functional or health problems - should receive a dose of Hib conjugate vaccine if not previously vaccinated.


  –Vaccinated patients with splenectomy indication are recommended to receive a dose of Hib vaccine at least 14 days before the procedure.


  –Adults undergoing haematopoietic stem cell transplantation should receive 3 doses of Hib-conjugated vaccine at 4-week intervals in the 6-12 months following the transplant, regardless of the history of Haemophilus influenzae type b vaccination.


  –Hib vaccine is not routinely recommended in adult patients diagnosed with HIV infection since the risk of Haemophilus influenzae type b infection is low.


  11. SARS-CoV-2 vaccination (14-17)


  Vaccination against COVID-19 started on 27 December 2020 across the EU. EU countries are continuing their vaccination campaigns against COVID-19 with booster doses and vaccines tailored to SARS-CoV-2 variants.


  All available vaccines are effective, substantially reducing the risk of severe/critical illness. Vaccination against SARS-CoV-2 infection has reduced hospitalisations and deaths associated with COVID-19.


  Vaccine efficacy is lower in immunocompromised patients than in the general population. For this reason, ACIP recommends that mRNA vaccines be administered according to a tailored schedule (three-dose primary series) to patients with chronic immunosuppression-associated conditions, such as: active chemotherapy for cancer, hematopoietic cell or solid organ post-transplant, immunosuppressive therapy (e.g. rituximab and other biologic agents, antimetabolites, alkylating agents, prednisone ≥20 mg per day) and advanced or untreated HIV infection.


  B. Vaccination recommendations depending on chronic pathology (1,14)


  1.Heart disease


  • Annual, seasonal influenza vaccination - proven benefits (decreases the rate of decompensated heart failure and death precipitated by influenza infection)


  • Pneumococcal vaccination


  • COVID-19 vaccination (pandemic context)


  • In children with moderate or severe congenital heart disease who are referred for surgery, active and passive immunisations significantly reduce the risk of infection. Vaccines should be administered according to the usual recommended age-specific schedule if the patient has primary immunosuppression (genetic syndromes). “As a general rule, routine vaccinations are not performed one week prior to surgery and are delayed for 4-6 weeks post-surgery if postoperative course is good. For live vaccines, the 7-month interval postoperatively or after administration of blood components is observed.” Ministry of Health Order No 459 of 5 April 2021. Vaccination recommendations for patients with immunodeficiencies of various causes. Published in the Official Gazette of Romania, Part I, No 356 of 7 April 2021 (3).


  2.Chronic lung diseases (1,18,19)


  • Influenza and pneumococcal vaccination to prevent exacerbations of chronic lung diseases in adults and children.


  • Pertussis vaccination - a DTaP dose is recommended after age 19.


  • COVID-19 vaccination (pandemic context).


  3.Diabetes mellitus (5)


  • Patients with diabetes are vulnerable to infections due to immune system deficiencies. They are frequently affected by respiratory infections in which the association influenza virus-pneumococcus can sometimes be fatal.


  • Annual influenza vaccination is recommended. Usually, the post-vaccination immune response is similar to that in the general population.


  Live attenuated (intranasal) influenza vaccine should be avoided in children with diabetes.


  • Pneumococcal vaccination - in addition to pneumococcal conjugate vaccine (PCV 13/PCV15), patients with diabetes should also receive pneumococcal polysaccharide vaccine (PPSV23) because, due to immunosuppression, they are at increased risk for invasive pneumococcal disease.


  In adults, a single dose of 20-valent pneumococcal vaccine can be administered.


  • COVID-19 vaccination (pandemic context).


  • ACIP 2012 recommends hepatitis B vaccination for unimmunised diabetic adults under 60 years of age, especially if associated with chronic kidney disease.


  4.Chronic kidney disease, dialysis patients (20)


  • Annual influenza vaccination,


  • Pneumococcal vaccination - if associated with nephrotic syndrome and transplant is in question,


  • Hepatitis B vaccination - especially during dialysis and if transplantation is planned. 2 months after completion of the vaccination schedule, the antibody titre is checked and a booster dose is given if the patient has no protective titre.


  • COVID-19 vaccination (pandemic context).


  • Because people with kidney failure may have a suboptimal post-vaccination immune response, booster doses and personalised vaccination schedules may be required.


  5.Chronic liver disease (1,21)


  • Annual influenza vaccination,


  • Pneumococcal vaccination,


  • Hepatitis B vaccination (if not caused by hepatitis B virus infection); if the risk of exposure is increased, check for postvaccination seroconversion and additional vaccination may be recommended,


  • Hepatitis A vaccination,


  • Meningococcal and pneumococcal vaccination if splenectomy is indicated,


  • COVID-19 vaccination (pandemic context).


  6.Autoimmune diseases (1,22)


  Infections are among the most common causes of morbidity, hospitalisation and death in people with an autoimmune condition. An increased risk of infection and infection-related complications is thought to be due both to the altered immune response associated with the autoimmune disease itself and to the immunosuppressive therapy indicated to control the disease.


  To reduce the risk of complications from vaccine-preventable infectious diseases, it is essential that recommended vaccines are administered as far as possible before the initiation of immunosuppressive treatment.


  • Annual influenza vaccination (preferably with inactivated vaccine) and pneumococcal vaccination are safe but may result in suboptimal antibody titres.


  • HPV (human papilloma virus) vaccination is recommended for eligible patients with a good safety profile and acceptable efficacy if given during the period of remission (SLE).


  • Caution is recommended when administering live attenuated vaccines - avoid in patients on immunosuppressive drugs.


  • COVID-19 vaccination (23,24,25)


  SARS-CoV-2 infection has been associated with the development of an intense inflammatory response and autoimmune reactions in some patients, in relation to genetic predisposition. Various immune-mediated manifestations (such as arthritis, myositis, haemolytic anaemia, thrombocytopenia, acute demyelination, multisystem inflammatory disease, etc) may occur after COVID-19.


  There is a theoretical concern about exacerbation of existing autoimmune diseases after administration of COVID-19 mRNA vaccines. Data to date show that COVID-19 vaccination has not been associated with reactivation of inflammatory or autoimmune rheumatic diseases, nor have any specific adverse reactions been reported in these patients (25).


  Until more evidence is available, given the diversity of autoimmune conditions, the rheumatology societies recommend that a COVID-19 mRNA autoimmune vaccine be administered to patients with an autoimmune condition. The treating physician assesses the individual risk according to each patient’s specificities and recommends vaccination if the benefits outweigh the potential risks (25).


  These recommendations are based on currently existing scientific data and may change as more evidence becomes available on the safety of COVID-19 vaccines in this category of patients.


  7.Cancer patients (26)


  Cancer patients are vulnerable to infection due to the immunosuppression characteristic of the disease. This category of patients should be vaccinated even if they: have an active cancer and are undergoing cancer therapy, have a history of cancer (long-term survivors) and are in post-therapy follow-up.


  The vaccination decision is made in consultation with the cancer patient’s doctor or healthcare team. In general, live attenuated vaccines are not recommended; the need for vaccines of this type should be carefully considered in terms of risk-benefit.


  Recommended vaccines: influenza (inactivated), COVID-19, other vaccines in the NIP depending on age, pathology and therapy.


  Some patients may develop reduced protection after vaccination due to cancer treatment.


  Principles:


  • Where possible, vaccination is recommended before chemotherapy is initiated.


  • If cytotoxic chemotherapy or immunotherapy is administered, some authorities suggest that vaccination should be given 15 days after treatment and 7 days before the next course of treatment, when 3-week therapy regimens are applied. In general, it is recommended to avoid treatment when vaccine side effects are expected.


  • It is recommended to administer the first dose of vaccine after completion of therapy and to exceed the nadir period in patients who are about to complete cytotoxic therapy.


  • Vaccination at least one week before planned surgery is recommended. If the patient has an optimal blood leukocyte count, vaccination can be performed at any time after surgery.
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  5.7 Vaccination of Immunosuppressed Patients


  Assistant Professor Carmen Liliana Barbacariu MD


  Key facts


  
    • These patients are frequent visitors to healthcare facilities. They are therefore at increased risk of exposure to infectious diseases.


    • Infectious disease occurring in patients with impaired immunity, has severe progression and major complications.


    • hen possible, vaccines should be administered prior to planned immunosuppression therapy.


    • Influenza vaccination (inactivated) and polysaccharide conjugate vaccines (good immunogenicity) administered according to the vaccination schedule are recommended for immunosuppressed patients.


    • Depending on the degree of immunosuppression, immunity after inactivated vaccines may be reduced (boosters, serological monitoring of protection level required).


    • Live vaccines are generally contraindicated. Most immunodeficient persons cannot be given live vaccines (MMR, varicella, rotavirus, attenuated influenza, zoster, BCG, oral typhoid).

  


  1. Overview (1)


  Immunodeficiency (synonymous terms: altered immune response, immunosuppression, immunocompromised) is a pathology of the host immune system associated with the absence or quantitative or qualitative deficit of elements of the humoral and cellular systems.


  • Immunodeficiencies can be:


  –Primary (inborn): congenital X-linked agammaglobulinemia, severe combined immunodeficiencies, chronic granulomatosis.


  –Secondary (acquired), resulting from pathological processes or immunosuppressive therapy required by the disease: HIV infection, cancers, radiotherapy, immunosuppressive chemotherapy, anatomical or functional asplenia, chronic inflammatory diseases.


  • Assessing the severity of immunodeficiency (2)


  The degree of immunodeficiency is variable.


  Patients with the following conditions are deemed severely immunodeficient:


  –Primary combined immune deficiency


  –Chemotherapy for cancer


  –2 months after organ transplant


  –HIV infection with CD4 T lymphocytes <200 cells/mm3 in adolescents and adults and <15% in infants and children


  –Systemic corticosteroids (prednisone) ≥20mg (>2mg/kg/day for children <10 kg) ≥14 days


  –Biological therapy with monoclonal antibodies (antiTNF-α etc) in autoimmune diseases


  –Duration of immunosuppression after cell transplantation is variable (longer in allogenous transplantation)


  Patients with mild/moderate immunodeficiency:


  –Asymptomatic HIV infection with CD4 level 200-499 cell/mm3 in adults and adolescents and 15-24% in infants and children.


  –Daily systemic corticosteroids in short courses (less than 14 days) with doses < 20 mg/day (less than 2 mg/kg/day child)


  –Methotrexate therapy (MTX) ≤0.4 mg/kg/week, azathioprine ≤3 mg/kg/day, 6-mercaptopurine ≤1.5 mg/kg/day


  2. Safety profile and efficacy of vaccines administered to immunosuppressed patients (3,4)


  a.There are few studies examining the safety profile and efficacy of vaccination in this category of patients.


  b.Inactivated vaccines can be administered to immunosuppressed patients. Adverse reactions are similar to those seen in immunocompetent patients.


  c.Depending on the severity of immunosuppression, the immune response after vaccination may be reduced or sometimes absent, requiring several boosters and sometimes dose increases (hepatitis B).


  d.Live vaccines are generally contraindicated in immunosuppressed patients due to the risk of severe adverse event following immunization: risk of paralytic poliomyelitis caused by vaccine-derived virus after OPV administration (contraindicated in severe primary combined immunodeficiency), BCG vaccine is contraindicated even in asymptomatic HIV infection (due to the risk of developing tuberculosis).


  e.Given the risk of developing a severe disease, chickenpox and measles-mumps-rubella vaccination is recommended for HIV-positive children with mild or moderate immunodeficiency. The decision to administer a vaccine is always based on an analysis of the risks of a potentially fatal course of a vaccine-preventable infectious disease and the risks associated with vaccination.


  f.In 2011, an autoimmune/inflammatory syndrome induced by adjuvants (ASIA) was described (5). Recent studies suggest that, in certain susceptible individuals, vaccine adjuvants (aluminium salts) may be a trigger for autoimmune phenomena precipitating the onset of chronic inflammatory diseases (SLE, rheumatoid arthritis, multiple sclerosis, CJD, vasculitis, etc.) (6,7).


  g.The latest CDC report on the safety and efficacy of vaccines concludes that the evidence to date does not support a causal relationship between vaccination (MMR, DTPa, influenza, hepatitis A and B, HPV) and the onset or worsening of autoimmune diseases (multiple sclerosis, SLE, rheumatoid arthritis, vasculitis, CJD) (8).


  3. Who is responsible for vaccinating patients with immunodeficiencies (4)


  In most cases, immunosuppressed patients are mostly monitored by the specialist and less often referred to the family doctor. Cooperation between the clinician and the family doctor ensures that this category of patients is approached correctly and responsibly so that necessary vaccines are not omitted and contraindications to vaccination are correctly determined.


  4. Vaccination of persons around the immunocompromised patient (4,9)


  The family, other close contacts and healthcare staff caring for an immunocompromised patient should ensure that they do not put the patient at risk of contracting vaccine-preventable infectious diseases.


  With the exception of oral polio vaccine (live attenuated), all vaccines can be administered to the patient’s contacts according to the usual recommendations. It is important to vaccinate close contacts of an immunosuppressed patient against influenza every year.


  Live vaccines given to contacts do not pose any risk to the immunocompromised person. Special precautions should be taken if a person vaccinated for chickenpox develops a skin rash (avoid contact) and the nappies of rotavirus vaccinated infants should be handled hygienically (excreted 4 weeks through faeces) (9-11).


  5. Recommendations for planning vaccination of an immunocompromised person undergoing immunosuppressive therapy (4,11,10)


  • Live vaccines should be administered ≥4 weeks prior to initiation of therapy and should be avoided 2 weeks after therapy.


  • Inactivated vaccines should be administered at least 2 weeks before starting immunosuppressive therapy.


  6. Vaccination recommendations by chronic disease associated with immunosuppression (4,10,11,9)


  • Patients with oncological conditions (4,12)


  –With the exception of inactivated influenza vaccine, vaccination during chemotherapy or radiotherapy should be avoided because the immune response is reduced.


  –Vaccination against COVID-19 is recommended for patients with oncological conditions.


  –Immunocompetent patients with leukaemia, lymphoma or other relapsing-remitting malignancies in whom chemotherapy has been discontinued for at least 3 months (6 months after anti-B-cell therapy) may receive attenuated vaccines.


  –Recommended vaccines: inactivated vaccines in the schedule + pneumococcal + meningococcal + Hib.


  –Post-vaccine immunity is low in patients with haematological malignancies.


  • Patients with anatomic or functional asplenia (4,13)


  –They can be vaccinated with live attenuated viral vaccines and inactivated vaccines.


  –Increased risk for infections with encapsulated bacteria: S. pneumoniae, N. meningitidis and Haemophilus influenzae → protection by vaccination is required.


  –If possible, pneumococcal, meningococcal and Hib vaccines should be given at least 14 days before elective splenectomy. If vaccination has not been performed before surgery, it should be administered as soon as the patient’s condition becomes stable.


  • Patients with primary immunodeficiencies (4)


  –Defective phagocytic function (chronic granulomatosis) - no prior bacterial vaccines (BCG, typhoid-oral).


  –Children with complement deficiencies can receive attenuated viral and bacterial vaccines.


  –People with severe cell-mediated immunodeficiency cannot receive attenuated viral or bacterial vaccines.


  –Persons with impaired humoral immunity (hypogammaglobulinemia, dysgammaglobulinemia) may be vaccinated against varicella, taking into account the vaccination interval in relation to immunoglobulin therapy.


  • Patients with HIV infection (14)


  –Increased risk and severe progression of infectious diseases.


  –Depending on the CD4 level, immunisation against chickenpox (2 doses at least 3 months apart), measles (MMR), rotavirus infection (in infants) and adult herpes zoster is recommended.


  –BCG vaccination and combined MMR + varicella vaccine (available in the USA - MMRV) are contraindicated.


  • Haematopoietic stem cell transplantation (HSCT) (4,15)


  –Donor immunity is transferred to the transplanted stem cell recipient. It is not known whether giving the donor with MMR, varicella or shingles vaccine 4 weeks prior to transplantation confers good protection to the recipient against the targeted diseases.


  –After transplantation, only vaccines appropriate for the donor’s age are recommended, taking into account the his/her vaccination history and the immunity acquired from an infectious disease.


  –Protection against vaccine-preventable diseases decreases within 1-4 years after transplantation → recommended booster (risk of tetanus, etc.).


  –There is an increased risk for infections especially with encapsulated bacteria (pneumococcus, meningococcus, haemophilus).


  –Protection with inactivated vaccines is recommended 6-12 months after transplantation(4).


  –Influenza vaccination (inactivated) is recommended annually, for life.


  –MMR vaccination is recommended if the epidemiological context requires it (epidemy) at an interval of 24 months after HSCT if the patient is immunocompetent (8-11 months after the last dose of intravenous immunoglobulin) (4).


  –Varicella vaccination should be considered according to the immune status of the recipient and not earlier than 24 months after transplantation.


  • After kidney transplant (4)


  –Vaccination will follow the profile of an immunocompromised patient - it is recommended 3-6 months post-transplant.


  –Inactivated vaccines are generally considered safe.


  –Live or live-attenuated vaccines are contraindicated.


  –Healthcare personnel caring for a patient after a kidney transplant and the patient’s immediate contacts (family members) should receive a complete vaccination schedule.


  –Contact with persons who have recently received oral polio and varicella vaccines is not recommended.


  • Patients with anatomical barrier defects (cochlear implant, CSF leakage) (4.10)


  –All recommended vaccines should be given in age-appropriate immunisation schedules.


  –No vaccine is contraindicated.


  –Protection against infections with pneumococcus, Hib and influenza virus is important.


  • Patients with autoimmune diseases (4,16,17)


  –Patients with chronic autoimmune diseases (SLE, rheumatoid arthritis, vasculitis, etc.) are at twice the risk of infection as the general population, both because of the disease and because of immunosuppressive therapy.


  –Pneumococcal and influenza vaccination is recommended in these patients to prevent complications of such infections. The doctor should carefully consider the appropriateness of administering vaccines.


  –Inactivated vaccines may be administered during immunosuppressive therapy in intermittent or prolonged doses.


  –The safety and efficacy profile of live vaccines is not known, so it is recommended to avoid their administration during immunosuppressive therapy.


  –MMR vaccine is contraindicated (disputed)


  –If immunosuppressive therapy can be delayed, vaccination for chickenpox is recommended at least 4 weeks before starting therapy. Starting immunosuppressive therapy should not be delayed for vaccinations if immediate treatment is required.


  7. COVID-19 vaccination recommendations in the context of the SARS-CoV-2 pandemic


  –Immunisation against COVID-19 is recommended for immunocompromised patients, although efficacy data are currently limited. Available COVID vaccines are not live vaccines and cannot transmit SARS-CoV-2.


  –ACIP recommends primary vaccination of immunosuppressed patients with an additional dose of COVID-19 mRNA vaccine at least 28 days after the 2nd dose (Pfizer-BioNTech, Moderna).


  –The current recommendations for COVID-19 vaccines should be updated regularly depending on the availability of new data. Important gaps exist in the knowledge of vaccine immunogenicity in certain categories of patients, including those with cancer and on immunomodulatory therapies. The duration of protection conferred by the vaccine in the general population is being investigated and may be reduced in immunocompromised patients (11,18).


  
    
      

      

      

      

      

      

      
    

    
      
        	
          Table 5.7.1. Vaccination recommendations in immunosuppressed patients

        
      


      
        	
          Vaccine

        

        	
          HIV

        

        	
          Stem cell transplantation

        

        	
          Organ transplantation

        
      


      
        	
          low/absent immunosuppression

        

        	
          high immunosuppression

        

        	
          before

        

        	
          Recommended after

        

        	
          Pre-transplant

        

        	
          2-6 months after transplant

        
      


      
        	
          Inactivated influenza

        

        	
          recommended (R) annually

        

        	
          recommended (R) annually

        

        	
          recommended (R) annually

        
      


      
        	
          Hib

        

        	
          unvaccinated - 1 dose between 5 and 18 years recommended

        

        	
          YES - if not previously received

        

        	
          >3 months


          3 doses

        

        	
          YES - if not previously received

        
      


      
        	
          Hepatitis A

        

        	
          usual schedule

        

        	
          > 1 y.o.a.

        

        	
          > 6 months


          2 doses

        

        	
          R if not previously received

        
      


      
        	
          Hepatitis B

        

        	
          R increased dose in adults - 40 µg

        

        	
          > 6 months


          3 doses

        

        	
          R if not previously received

        
      


      
        	
          Diphtheria-tetanus-acellular pertussis

        

        	
          usual schedule

        

        	
          YES - if not previously received

        
      


      
        	
          Inactivated polio

        

        	
          usual schedule

        

        	
          >3 months


          3 doses

        

        	
          YES - if not previously received

        
      


      
        	
          HPV

        

        	
          HPV4 preferred (11-26 years)

        

        	
          YES

        

        	
          11 -26 years

        

        	
          > 6 months


          3 doses

        

        	
          YES - if not previously received

        
      


      
        	
          Pneumococcal conjugate

        

        	
          R age-appropriate schedule

        

        	
          R usual schedule

        

        	
          >3 months 3/4 doses

        

        	
          Recommended (R)

        

        	
          Recommended (R)

        
      


      
        	
          Pneumococcal polysaccharide

        

        	
          R over 2 years of age


          interval >2months from pneumococcal conjugate


          booster after 5 years

        

        	
          R usual schedule

        

        	
          >12 months from pneumococcal conjugate

        

        	
          R over 2 years of age


          interval >2months from pneumococcal conjugate

        

        	
          R if not received


          pre-transplant

        
      


      
        	
          Meningococcal

        

        	
          YES

        

        	
          YES

        

        	
          usual schedule

        

        	
          11-18 years


          > 6 months


          2 doses

        

        	
          YES

        

        	
          YES

        
      


      
        	
          MMR

        

        	
          YES

        

        	
          NO

        

        	
          Recommended if not immunocompromised


          > 4 weeks


          previously

        

        	
          NO

        

        	
          Recommended if not immunocompromised


          > 4 weeks previously

        

        	
          NO

        
      


      
        	
          Varicella

        

        	
          Recommended


          2 doses at least 3 months apart

        

        	
          NO

        

        	
          NO


          ± >24 months after transplant,


          immunocompetent

        

        	
          NO

        
      


      
        	
          Shingles

        

        	
          NO

        

        	
          NO

        

        	
          NO

        

        	
          Recommended 50-59 years

        

        	
          NO

        
      


      
        	
          BCG

        

        	
          NO

        

        	
          NO

        

        	

        	
          NO

        

        	
          YES

        

        	
          NO

        
      


      
        	
          Rotavirus

        

        	
          usual schedule

        

        	
          ±

        

        	
          NO

        

        	
          NO

        

        	
          YES

        

        	
          NO

        
      

    
  


  Adapted from General Recommendations on Immunization: Recommendations of the Advisory Committee on Immunization Practices (ACIP). Altered Immuno-competence https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.html


  
    
      

      

      

      

      

      

      
    

    
      
        	
          Table 5.7.1. Vaccination recommendations in immunosuppressed patients

        
      


      
        	
          Vaccine

        

        	
          Chronic inflammatory diseases (autoimmune diseases) in


          during immunosuppressive medication

        

        	
          Anatomical asplenia Sickle cell disease

        

        	
          Cancer

        
      


      
        	
          Before starting immunosuppressive therapy

        

        	
          Low immunosuppression

        

        	
          Severe immunosuppression

        

        	
          before or after chemotherapy

        

        	
          ≥3 months after chemotherapy


          ≥6 months after anti B-cell (inactivated vaccines)

        
      


      
        	
          Inactivated influenza

        

        	
          Recommended annually

        

        	
          Recommended annually

        

        	
          Recommended annually

        
      


      
        	
          Hib

        

        	
          usual schedule

        

        	
          usual schedule

        

        	
          usual schedule

        

        	
          Recommended


          1 dose after 5 y.o.a.

        

        	
          usual schedule


          preferably at least 2 weeks before

        

        	
          usual schedule

        
      


      
        	
          Hepatitis A

        

        	
          usual schedule

        
      


      
        	
          Hepatitis B

        

        	
          Recommended in adults

        
      


      
        	
          Diphtheria-tetanus-acellular pertussis

        

        	
          Recommended in adult patients with lymphoma or acute lymphoblastic leukaemia

        
      


      
        	
          Inactivated polio

        

        	
          usual schedule

        
      


      
        	
          HPV

        
      


      
        	
          Pneumococcal conjugate

        

        	
          Recommended

        

        	
          Recommended

        

        	
          Recommended

        

        	
          Recommended

        
      


      
        	
          Pneumococcal polysaccharide

        

        	
          Recommended >2 years

        

        	
          Recommended

        

        	
          Recommended


          >2 years

        

        	
          Recommended >2 years

        
      


      
        	
          Meningococcal

        

        	
          usual schedule

        

        	
          Recommended

        

        	
          usual schedule

        

        	
          usual schedule

        
      


      
        	
          MMR

        

        	
          ± more than 4 weeks before

        

        	
          NO

        

        	
          NO

        

        	
          usual schedule

        

        	
          NO

        

        	
          YES (remission, immunocompetent)

        
      


      
        	
          Varicella

        

        	
          NO

        

        	
          NO

        

        	
          NO

        

        	
          YES (remission, immunocompetent)

        
      


      
        	
          Shingles

        

        	
          ±

        

        	
          NO

        

        	
          NO

        

        	
          YES (remission, immunocompetent)

        
      


      
        	
          Rotavirus

        

        	
          usual schedule

        

        	
          ±NO

        

        	
          NO

        

        	
          NO

        

        	
      

    
  


  Adapted from General Recommendations on Immunization: Recommendations of the Advisory Committee on Immunization Practices (ACIP). Altered Immunocompetence https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.html
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  5.8 Travel Vaccination


  Raluca Ghionaru MD, Simona Magdalena Cioc MD, Valeria Herdea MD, Ileana Lucia Brînză MD


  Key facts


  
    • Globally, there are over 900 million international travellers each year.


    • Travelling across borders increases the risk of transmitting infectious diseases.


    • Vaccination before a trip reduces the risk of travellers getting sick, but also the risk of transmitting infectious diseases.


    • Before travelling, it is important to find out what additional vaccinations are required in the destination country.


    • Further investigation and close monitoring is required if symptoms occur on return.

  


  Travel medicine is a reality today, dictated by the increasing number of people travelling for both leisure and business purposes. Globalisation and freedom of movement have led to a steady increase in the number of countries visited, although the conditions of travel can be uneven, depending on the socio-economic and cultural status of the area visited. Intercultural exchanges foster contact with indigenous populations and expose the traveller to local living conditions. The speed of global travel has increased, bringing with it the risk of transmitting local diseases to the traveller’s country of origin or transit.


  Travelling poses risks for the traveller and the local population, but also for the social group on return. The risk differs between groups and even within the same group, depending on individual behaviour. It is therefore advisable for travellers to prepare before travelling by learning about the risks they may face at their destination and how they can protect themselves.


  Useful and up to date travel advice can be obtained by visiting the website:


  • Ministry of Foreign Affairs - Romania https://www.mae.ro/travel-conditions


  • National Institute of Public Health Romania https://www.cnscbt.ro/index.php/sfaturi-pentru-calatori


  • International travel and health - WHO https://www.who.int/publications/i/item/9789241580472


  • Health Information for International Travel - CDC https://wwwnc.cdc.gov/travel/page/travel-vaccines


  Getting medical advice is the first step in preparing for travel.


  The necessary prophylactic measures are decided according to:


  • the reason for travel,


  • the age of the traveller,


  • itinerary,


  • duration of the journey/stay;


  • season,


  • travel conditions (means of transport, accommodation, food, contact with locals)


  • pre-existing conditions,


  • personal vaccination history.


  The main diseases to which we are exposed when travelling in endemic areas are either bacterial (typhoid, cholera), viral (yellow fever, Japanese encephalitis) or parasitic (malaria). Specific prophylaxis is available for these diseases, but not delivered as part of national vaccination programmes.


  Other diseases for which there is a risk of illness during travel are less specific in terms of area (e.g. post-viral hepatitis A or B, poliomyelitis, meningococcal meningitis, rabies, tick-borne encephalitis). These conditions can be discussed during the consultation and the doctor can tailor recommendations to the patient’s previous immune status. However, some of these conditions are vaccine-preventable as part of national childhood immunisation programmes, and require a booster dose before travel in some cases. Other diseases require additional vaccination (see Table 5.8.2.).


  Depending on the traveller’s destination and pre-existing pathology, pre-travel prophylaxis consists of immunisation, chemoprophylaxis and topical prophylactic measures (e.g. products used on the skin to prevent insect bites).


  Immunisation includes routine adult and child vaccination according to the national programme, as well as a number of vaccines recommended because of the high risk of disease (cholera, hepatitis A, Japanese encephalitis, tick-borne encephalitis, typhoid, meningococcal disease, rabies, yellow fever).


  In addition, compulsory vaccinations exist, as set out in the International Health Regulations 2005 (according to the risk of infection: for typhoid, cholera or Japanese encephalitis). These vaccines can only be administered against payment in WHO-approved centres that advise travellers on the necessary vaccinations and issue the International Certificate of Immunisation. This document, also known as the Yellow Card, certifies that the person is protected and can enter the territory of the country concerned.


  The immunisation process should be scheduled in advance of travel so that there is sufficient time to receive the full vaccination schedule, which may include a variable number of doses depending on the disease (see Table 5.8.2.).


  
    [image: 227a]


    Figure 5.8.1. International Certificate of Vaccination or Prophylaxis (ICVP) https://wwwnc.cdc.gov/travel/page/icvp

  


  On return from travel it is advisable to adopt a preventive attitude, by watching for any worrying symptoms or to follow any post-exposure prophylaxis.


  The main warning signs, which are non-specific and common to several conditions, are:


  • febrile syndrome occurring within one month of return from travel,


  • diarrhoea,


  • skin rash,


  • signs of respiratory symptoms in the first month after return.


  The patient should be informed that there are also conditions with a long incubation period (months or years from exposure to onset) e.g. visceral leishmaniasis, dracunculiasis, loa-loa) (see Table 5.8.1.).


  In case of suspicion of a disease acquired during travel, it is important to seek medical advice quickly. The anamnesis should include a detailed history of the route and conditions of travel, the symptoms that have occurred, the onset and the time since return. In addition to the anamnesis, a correct and complete diagnosis requires a thorough clinical examination, coupled with laboratory tests with the quickest possible results to determine the aetiology (bacterial, parasitic or viral). Diagnosis should be followed by indication of specific treatment, where available, and medical supervision of the traveller during and after treatment (see Table 5.8.1.)


  In the current epidemiological context, following the outbreak of the Covid-19 pandemic, there have been periods of travel restrictions and/or the need for proof of vaccination or a negative border test worldwide. Extremely wide variations in the number of cases and regulations, in terms of time and geographical location, make it necessary to document the evolution of the Sars-CoV-2 endemic and vaccination protection schemes on an individual basis before each trip. (see Chapter 6.3. Sars-CoV-2 infection)


  
    
      

      

      

      
    

    
      
        	
          Table 5.8.1. Characteristics of the main travel-related infectious diseases: aetiological agent, clinical manifestations, diagnosis (1-3)

        
      


      
        	
          Disease

        

        	
          Pathogen and transmission

        

        	
          Clinical signs and symptoms

        

        	
          Diagnosis

        
      


      
        	
          Yellow fever

        

        	
          Yellow fever virus, transmitted by mosquito bite

        

        	
          – incubation 3-6 days,


          – asymptomatic


          – fever, chills


          – headache, flushing


          – nausea, vomiting


          – scleral and skin jaundice


          – mucosal bleeding


          – worsening: liver, kidney, other organ failure +/- death

        

        	
          – epidemiological criterion,


          – vaccination status,


          – specific laboratory investigations: specific IgM, specific IgG titre increase, detection of viral material

        
      


      
        	
          Meningococcal meningitis

        

        	
          Neisseria meningitidis (meningococcus) bacteria, only human-to-human airborne transmission or close contact with an infected person

        

        	
          – incubation 2-10 days


          – severe headache,


          – stiff neck, photophobia


          – high fever


          – joint and muscle pain


          – vomiting


          – drowsiness, confusion


          – seizures


          – rash (spots) in


          – over ½ of cases


          – severe - meningococcemia with extensive, severe vascular lesions, signs of circulatory collapse and DIC

        

        	
          – clinical diagnostic suspicion


          – bacteriological


          by evidence of meningococcus in CSF or blood sample


          – serologically, by detection of specific antigens with rapid diagnostic tests or PCR

        
      


      
        	
          Typhoid fever

        

        	
          Salmonella typhi bacteria transmitted by ingestion of contaminated food or water

        

        	
          – slow onset (70-80% of cases): headache, stomach pain, myalgia, constipation or diarrhoea, fever


          – sudden onset (20% of cases): chills, fever 39°-40°C, severe headache, insomnia, rashes: typhus rose spots


          – typhoid state (marked apathy, obnubilation, delirium)

        

        	
          – epidemiological criterion


          – blood cultures: positive in 100% of cases in wk. 1 since onset


          – stool culture in week 2-3


          – urine culture


          – cultures from purulent bone secretions


          – serology for antibodies by Widal reaction, ELISA or latex agglutination

        
      


      
        	
          Cholera

        

        	
          Choleric vibrio, serogroups O1 and O139, transmitted by ingestion of contaminated food or water

        

        	
          – incubation 2-3 days


          – asymptomatic or mild diarrhoea


          – bulky, “rice water” stools


          – muscle cramps, vomiting,


          – fluid loss with severe dehydration

        

        	
          – epidemiological criterion


          – identification of aetiological agent in faeces or vomit contents

        
      


      
        	
          Japanese encephalitis

        

        	
          Japanese encephalitis virus, transmitted by bites of infected Culex mosquitoes

        

        	
          – incubation 4-14 days


          – frequently asymptomatic


          – fever-


          – headache


          – nausea, vomiting


          – confusion


          – seizures


          – coma


          – flaccid paralysis


          – focal neurological deficits

        

        	
          – epidemiological criterion


          – IgM anti-VEJ antibody testing in CSF or serum (detected in all symptomatic patients 7 days after onset)

        
      


      
        	
          Malaria

        

        	
          Group of protozoa. Plasmodium, transmission to humans by the bite of infected female Anopheles mosquitoes

        

        	
          – incubation 10-15 days after mosquito bite


          – fever, chills,


          – headache, hobbling,


          – vomiting, diarrhoea, pain


          – abdominal pain


          – cough


          – severe forms with organ failure, coma, death

        

        	
          – evidence of parasite by microscopy or rapid diag. tests


          – WHO recommends prompt diagnosis of any suspected malaria before starting treatment

        
      


      
        	
          Ebola haemorrhagic fever

        

        	
          Ebola virus, transmission by close contact with blood, secretions, organs or body fluids of infected animals, and also


          human-to-human transmission

        

        	
          – incubation 2-21 days


          – sudden onset with high fever, chills, headache, myalgia, anorexia, viral rash;


          – nausea, vomiting, diarrhoea


          – odynophagia, dysphagia


          – haemorrhagic phenomena: bruising, petechiae, haematoma, melena


          – prostration, anxiety, confusion


          – hypovolaemic shock, extensive bleeding


          – death

        

        	
          – epidemiological criterion


          – rapid identification of viral antigens


          – virus isolation on cell cultures


          – serological, Ig M and Ig G antibodies

        
      

    
  


  
    
      

      

      
    

    
      
        	
          Table 5.8.2. Prophylaxis of the main travel-related infectious diseases: physical means, vaccination, chemoprophylaxis

        
      


      
        	
          Disease

        

        	
          Geographical area

        

        	
          Prophylaxis

        
      


      
        	
          Yellow fever

        

        	
          Northern half of South America, central and eastern Africa

        

        	
          General measures:


          – appropriate clothing with long sleeves and long trousers,


          – bed netting,


          – skin repellent, mosquito net also in bedroom.


          STAMARIL (4) live attenuated virus vaccine for injection:


          – 0.5 ml single dose;


          – subcutaneous administration;


          – intended for adults and children over 6 months of age;


          – the first dose should be administered at least 10 days before travel;


          – provides immunity for 10 years

        
      


      
        	
          Meningococcal meningitis

        

        	
          African meningococcal belt

        

        	
          NIMENRIX (5) meningococcal conjugate vaccine for serogroups A, C, W-135 and Y


          – for adults and children over 6 weeks of age;


          – the number of 0.5 ml doses (minimum 2) varies according to age (see Chapter 4.2. Meningococcal infection);


          – intramuscular administration,


          – full vaccination before travel is recommended;


          – a booster dose may be required in specific situations such as exposure in outbreaks or in at-risk groups (see Chapter 4.2. Meningococcal infection).

        
      


      
        	
          Meningococcal meningitis

        

        	
          African meningococcal belt

        

        	
          BEXSERO (6) group B meningococcal vaccine (rDNA, component, adsorbed)


          – intended for adults and children over 2 months of age;


          – the number of 0.5 ml doses varies according to age (see Chapter 4.2. Meningococcal infection);


          – intramuscular administration,


          – full vaccination is recommended before travel;


          – a booster dose may be required in specific situations such as exposure in outbreaks or in at-risk groups (see Chapter 4.2. Meningococcal infection).


          TRUMENBA (7) meningococcal vaccine for serogroup B (recombinant, adsorbed)


          – for adults and children over 10 years of age;


          – the number of 0.5 ml doses (minimum 2) varies according to age (see Chapter 4.2. Meningococcal infection);


          – intramuscular administration,


          – full vaccination is recommended before travel;


          – a booster dose may be required in specific situations such as exposure in outbreaks or in at-risk groups (see Chapter 4.2. Meningococcal infection).

        
      


      
        	
          Typhoid fever

        

        	
          South Asia and Indian Ocean islands

        

        	
          General measures:


          – Water and food hygiene,


          – rigorous personal hygiene.


          TYPHIM Vi (8) polysaccharide typhoid vaccine


          – for adults and children over 2 years of age;


          – single dose 0.5ml;


          – intramuscular administration;


          – revaccination is recommended at a minimum interval of 3 years if the risk of illness persists;


          Ty21A live attenuated oral vaccine, currently not available in Romania

        
      


      
        	
          Cholera

        

        	
          Central and southern Africa


          South Asia

        

        	
          General measures:


          – Water and food hygiene (heat-prepared food eaten hot, controlled, bottled drinks, well-washed fresh fruit and vegetables);


          – rigorous personal hygiene.


          DUKORAL (9) holeric vaccine (orally inactivated)


          – for adults and children over 2 years of age;


          – oral administration;


          – adults and children over 6 years of age - 2 doses at 7-day intervals, a booster is required within 2 years of primary vaccination to ensure continuity of protection;


          – children under 6 years of age: 3 doses at 7-day intervals, a booster is required within 6 months of primary vaccination to ensure continuity of protection;


          – if the period between primary immunisation and booster is longer than 2 years or 6 months, the immunisation process must be completely resumed;

        
      


      
        	
          Cholera

        

        	
          Central and southern Africa


          South Asia

        

        	
          – it is recommended that immunisation be completed at least 7 days prior to travel.


          VAXCHORA (10) cholera vaccine (recombinant live strain, oral administration)


          – for adults and children over 2 years of age;


          – oral administration;


          – single dose;


          – administration at least 10 days before travelling is recommended;


          – no data on booster dose administration.

        
      


      
        	
          Japanese encephalitis

        

        	
          Asia and Pacific areas

        

        	
          General measures:


          – appropriate clothing with long sleeves and long trousers,


          – bed netting,


          – skin repellent, mosquito net also in bedroom.


          IXIARO (11) Japanese encephalitis vaccine (inactivated, adsorbed)


          – intended for adults and children over 2 months of age;


          – intramuscular administration;


          – 2 doses at 28-day intervals, with booster during the second year (12-24 months) after primary immunisation;


          – doses adjusted according to age;


          – completion of primary immunisation at least one week before travel is recommended.

        
      


      
        	
          Malaria

        

        	
          Central and South America, Asia Sub-Saharan Africa

        

        	
          General measures:


          – appropriate clothing with long sleeves and long trousers,


          – bed netting,


          – skin repellent, mosquito net also in bedroom.


          Chemoprophylaxis before, during and post-exposure, with pharmaceutical preparation recommended according to age and health status.


          MOSQUIRIX (RTS,S/AS01) (12) is a recombinant protein-based malaria vaccine available in endemic areas for vaccination of children.

        
      


      
        	
          Ebola

        

        	
          Western sub-Saharan Africa

        

        	
          ZABDENO and MVABEA (13) Ebola vaccine [Ad26. ZEBOV-GP (recombinant)]


          – for adults and children over 1 year of age;


          – intramuscular administration;


          – primary immunisation comprises 1 Z dose followed by 1 M dose approximately 8 weeks apart;


          – a booster dose of Z is indicated 4 months after primary immunisation for persons at risk of infection.
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  6 SARS COV-2 INFECTION COVID-19: THE PANDEMIC OF THE EARLY XXIST CENTURY


  


  6.1 Epidemiological data


  Univ. Professor Doina AZOICĂI, MD


  The current SARS-CoV-2 pandemic is one of the events with the greatest impact on humanity in terms of its emergence, evolution and medical, social and economic consequences.


  If we define a pandemic as a biological phenomenon caused by the entry into circulation of a new pathogen not previously identified in human pathology, characterised by a large number of cases recorded simultaneously on several continents and associated with an excess of mortality, we find that COVID-19 disease fulfils all the conditions for such a classification. Infections with novel coronaviruses began before the onset of the COVID-19 pandemic. Several important milestones stand out:


  • 2002 - the first of the coronaviruses that triggered the global alert (SARS-CoV-1). It emerged in southern China and disappeared after 6-7 months, causing a total of 8,069 cases of severe acute respiratory syndrome and 774 deaths. It spread to 20 countries, with most cases in Asia. The reservoir of the virus is thought to have been a bat species, and the intermediate host from which it was transmitted to humans was the Indonesian civet cat. Genetic similarity to the current SARS-CoV-2 is estimated at 79.5%, causing the same respiratory manifestations, including severe pneumonia (1).


  • In 2012 (and continuing today), a new coronavirus called Middle East Respiratory Syndrome (MERS-CoV) emerged, starting in Saudi Arabia. By January 2020, it had caused 2,521 illnesses and spread to 27 countries, with most cases occurring in the region of origin. The reservoir of the virus was bats, and the intermediate host the dromedary. The genetic similarity to SARS-CoV-2 is 50% with a clinical pattern similar to SARS-CoV-1 but with a much higher frequency of severe forms of pneumonia, renal failure and respiratory distress syndrome (1).


  • 2019 (December) - A new coronavirus isolated from pneumonia patients in association with a series of acute respiratory illness cases in Wuhan, China, prompted accelerated research. In February 2020, the new coronavirus was confirmed as the aetiological agent of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).


  • 2020 (11 March) - WHO declares a COVID-19 pandemic due to the extremely rapid spread of SARS-CoV-2 to several continents, including Europe where the initial events in Italy (Lombardy) had significant consequences. Studies carried out since the beginning of the pandemic have revealed certain characteristics of the new virus, namely: high rate of spread, increased contagiousness, asymptomatic clinical forms or mild, moderate and severe forms, increased number of deaths in the elderly and in young people with comorbidities. The most affected continents outside China were the Americas and Europe. There was an explosion in the number of cases, making it the most significant epidemiological phenomenon since the 1918 influenza pandemic.


  The pathogen, SARS-CoV-2, has been shown to be a very aggressive virus with a high capacity to enter the human cell. Through the receptor-binding domain of its spike (S) protein it binds to the angiotensin-converting enzyme-2 (ACE-2), facilitating membrane changes that lead to organ damage and multiple organ failure (2). Given the characteristics of emerging microorganisms in general, SARS-CoV-2 was highly contagious from the outset, leading to a rapid spread of the virus. As a result, all countries around the world experienced an increase in the incidence of severe forms, which quickly overwhelmed medical facilities, especially intensive care units. At the same time, the ability to mutate at different time intervals, with rapid onset in populations, transmission characteristics or clinical impact, favoured the development of several pandemic waves, in which the subtypes alpha (UK, September 2020), beta (South Africa, May 2020), gamma (Brazil, November 2020), delta (India, October 2020) and omicron (many countries, November 2021) with its subvariants still circulating today (BA.1, followed by BA.2, which in turn was replaced by BA.4 and BA.5 and other sublines: BQ.1, BQ.11, BF.7, BA.2.75, XBB, XBB.1 and XBB.1.5) led to significant peaks in incidence and mortality (3). In the 3 pandemic years (1 February 2020 - 1 February 2023), 675,583,121 cases and 6,765,923 deaths were recorded worldwide, and in Europe, 244,836,075 cases and 2,006,276 deaths were recorded, of which 3,325,006 cases and 67,576 deaths in Romania (4). It is estimated that the number of reported cases underestimates the overall burden of the COVID-19 pandemic, as only a proportion of acute infections are diagnosed and reported.


  It is worth noting the peculiarities of the epidemiological and clinical manifestations of the disease in different population groups as the pandemic unfolded. Initially, it was thought that the infection may be more common in people with comorbidities, with the elderly being at higher risk of developing severe disease and death. The mortality rate was estimated to be 10-27% in patients over 85 years of age and 3-11% in those aged 65-84 years, compared with 1-3% in those aged 55-64 years. However, during the course of the pandemic, severe forms were also seen in people without comorbidities in younger age groups, leading to the epidemiological and clinical management of cases taking into account the potential for adverse outcomes in these groups as well (5,6).


  The increase in the number of cases of COVID-19 caused by the omicron variant of the virus in children of different ages changed the paradigm of the disease manifesting predominantly in the adult population or in the elderly, so that the possibility was considered that each person may have a potentially increased risk of developing a moderate or severe form of the disease. The true incidence of SARS-CoV-2 infection in children is not known accurately due to the lack of widespread testing and the prioritisation of testing adults and severe cases. Hospitalisation rates in children are significantly lower than in adults with COVID-19. Fatality is estimated at 5 deaths/100,000 infected, with an increased risk of death in children over 5 years of age (7). Given that two serious clinical manifestations can occur in children in the post-acute phase, namely multisystemic inflammatory syndrome (MIS-C with an estimated incidence of 3/10,000 SARS-CoV-2 infections in the paediatric group) and long COVID, systematic preventive measures, including vaccination, were recommended for these groups, starting at ages younger than 1 year (8).


  Projections indicate that the overall vaccination effort will bring the pandemic under control in both the general population and at-risk groups. However, some uncertainties remain regarding the prospects of the virus becoming endemic. The persistence of SARS-CoV-2 circulation as an endemic virus with seasonal epidemic peaks can be considered as a possible situation, but it depends on several factors: susceptibility of individuals and reduced immunity after infection or vaccination, changes in the virus through antigenic variation that are still possible and reduce protection, and the emergence of new types of coronaviruses from zoonotic sources (9).


  Virus spreading routes


  In SARS-CoV-2 infection, the virus is transmitted from person to person and the source may present different manifestations of infection: asymptomatic, pre-symptomatic, symptomatic or, as a peculiarity, sources that achieve excessive dissemination, called super-spreaders (10).


  Virus transmission


  Respiratory transmission takes place by direct or indirect contact but the most common route is direct person-to-person transmission.


  In particular, close contact at less than two metres can facilitate the spread of respiratory secretions when coughing, sneezing, talking or singing (11,12,13). Indirect airborne transmission is possible because the virus can persist in the air in unventilated rooms for up to 3 hours. Septic droplets can be transported as aerosols that carry the virus over long distances. Touching the somebody’s hands contaminated with respiratory secretions or contaminated surfaces can spread the virus to the eyes, nose or mouth. Contaminated surfaces are not considered to be a major route of transmission, and the virus survival time on these surfaces is thought to be variable, ranging from a few hours to days, depending also on the category of surface material (e.g. plastic objects up to 2-3 days, stainless steel up to 2-3 days, cardboard up to 1 day, copper materials up to 4 hours) (14,15). Long-distance airborne transmission (by inhalation of particles that remain suspended in the air) may be possible, but the results of studies are mixed. Thus, it was found that airborne transmission over longer distances (e.g. in a restaurant, on public transport) was possible in SARS-CoV-2 hotbeds, especially in enclosed, poorly ventilated spaces. The identification of viral RNA in ventilation systems and air samples from hospital rooms where patients, including those with mild forms of the disease, are staying has helped to explain the risk of nosocomial transmission of the virus (16-19).


  SARS-CoV-2 was detected in stool, blood, ocular secretions and semen samples, but the role of these biological products in virus transmission remains uncertain (20).


  Studies assessing the how the virus spreads in populations living in poor sanitary conditions have highlighted the possibility of transmission via aerosolization of sewage but an important role of the enteral route has not been confirmed (21).


  Transmission of the virus via blood (blood products or contaminated needlesticks) is unlikely and has not been demonstrated with certainty in studies (20).


  Transplacental transmission of SARS-CoV-2 from mother to foetus or through breast milk has not been demonstrated to date, and contamination during the perinatal period is more likely. Observations to date did not identified the virus in the placenta of COVID-19 women who gave birth vaginally, nor in newborns whose mothers developed the infection during pregnancy (22).


  Transmission from animals other than bats is not confirmed and there is no evidence that animals (including pets) are a major source of infection in humans.


  Experimental inoculation of the virus into Macacus rhesus monkeys has resulted in infection, yet this is only important for obtaining animal models for drug or vaccine testing (23).


  The risk of transmission depends on the type and duration of exposure, the use of preventive measures, and on likely individual factors (e.g. amount of virus in respiratory secretions). The risk of transmission through contact with an infected person increases with proximity and duration of contact and is considered to be highest for prolonged contact in confined spaces. The majority of cases of secondary infection by contamination were from contacts in the home, educational institutions or health care settings such as hospitals or long-term care facilities. Outbreaks have occurred under favourable conditions where people live or work in close quarters (cruise ships, hostels, prisons, dormitories) and the source was an individual with superspreader characteristics. Such outbreaks have also been reported following cultural gatherings where singing activities were performed. Outdoor transmission appears to be significantly lower than indoor, but close contact with an infected person remains a significant risk even in open spaces (24,25).


  Disease reproduction rate (R0) Based on the estimation of the R0 rate, the SARS-CoV-2 transmission model provided insights into the evolution of the pandemic. This indicator is a measure of the average number of people who can get the virus through contact with an infectious person. Calculating R0 is very useful because it allows the assessment of herd immunity, i.e. the percentage of the population that should be vaccinated to keep the epidemic under control. This indicator makes it possible to forecast the dynamics of the increase in the number of cases, including for the purpose of determining when to take quarantine measures, which proved necessary to reduce the transmission of infection. The R0 value is dependent on several factors such as: duration of contagiousness, local situation, population behaviour, social organisation system and seasonality. For SARS-CoV-2, the R0 reported by WHO at the beginning of the epidemic was in the range of 1.4-2.5, but its values varied depending on the circulating variant and the timing of the pandemic (e.g., for the delta variant, R0 value of 6.2 to 8) (26,27). Starting from R0, it was initially estimated that 70% of the population should be vaccinated to achieve herd immunity. As the R0 coefficient increased, the share of the population that had to be vaccinated increased to more than 80% of those exposed in the general population or in different age groups (28).


  Susceptibility to infection and reinfection


  Following infection, the immune system responds by producing SARS-CoV-2 specific protective antibodies and by activating the cell-mediated response. The protective immune response may last for at least six to eight months. However, studies do not provide clear information about the duration of protection beyond this period, but the risk of re-infection in the first few months after initial infection is thought to be low. Most patients with SARS-CoV-2 infection have developed detectable serum antibodies at the receptor-binding domain of the viral spike protein as well as neutralising antibodies. Neutralising antibodies produced as a result of infection decay over several months, with studies reporting detectable neutralising activity for up to 12 months. SARS-CoV-2-specific CD4 and CD8 T-cell responses have been identified in post-CoVID-19 patients and vaccinated individuals, suggesting a potential long-lasting cellular immune response (29,30,31).


  In the pre-emergence phase of the Omicron variant, it was estimated that the risk of reinfection within a few months of initial infection was reduced. In contrast, the risk of reinfection with the Omicron variant is much higher in individuals previously infected with other variants. Also, reinfection with certain Omicron subvariants after previous infection with another Omicron variant is uncertain, considering the manifestations of immune evasion manifested in the particular case of infections with this variant of SAR-CoV-2 (32).
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  6.2 Clinical Characteristics of SARS-COV-2 Infection


  Associate Professor Simin Aysel Florescu MD, PhD


  The infection with the SARS CoV2 virus, first reported in December 2019 and declared a pandemic by the WHO in January 2020, is the latest example of the rapid and dramatic evolution of a global respiratory infection. The 3-year pandemic resulted in 754 million cases and nearly 7 million deaths worldwide.


  Genomic changes in the SARS-CoV-2 virus during the pandemic have been accompanied by changes in the clinical picture of the disease, contagiousness and incubation period.


  1. Clinical manifestations


  From 2020 to November 2021, when the original strain and the Delta variant of SARS-CoV-2 circulated, the clinical aspects of SARS CoV2 infection were (1):


  • Incubation period between 2-14 days


  • Cough


  • Fever


  • Anosmia, dysgeusia


  • Headache


  • Odorophagia


  • Diarrhoea


  • Myalgia


  • Asthenia.


  The majority of patients had mild to moderate forms of the disease. Serious manifestations, with respiratory failure, sepsis, coagulation disorders, neurological disorders occurred mainly in patients with comorbidities and high risk (2).


  From November 2021, with the emergence of the Omicron strain, we witnessed changes in clinical aspects:


  • reduced incubation period from 2-14 days to 3-5 days


  • prevalence of signs and symptoms such as:


  –cough


  –cough rhinorrhoea/nasal obstruction


  –asthenia, myalgia


  –odynophagia


  –headache


  –fever


  –vomiting, diarrhoea, and abdominal cramps predominate in children.


  • decrease to disappearance of anosmia and dysgeusia


  The Omicron period is characterised by less severe symptoms, with a lower percentage of cases requiring hospitalisation, but higher contagiousness and a rapid increase in the number of cases (3.2 times higher than in the Delta period), with the number of cases doubling every 3 days (3).


  In summary, the most common clinical manifestations of a patient infected with the Omicron variant are odynophagia and dysphonia, whereas the clinical manifestations of a patient infected with the Delta variant include anosmia, dysgeusia and persistent cough. This may be explained by a higher viral load in lung tissue in primary/Delta variant infection, compared with higher viral load in the upper respiratory tract (and lower in lung tissue) in Omicron variant infection (3).


  2. Clinical forms


  Clinical forms of COVID19 range from asymptomatic to severe (3). In the Omicron period, we witness a large number of asymptomatic virus carriers with a high viral shedding rate, which may also explain the much higher rate of increase in the number of cases. Most cases are mild or moderate (4).


  Mild forms: present with upper respiratory tract infection without clinical or radiological lung involvement


  Medium forms: progress clinically and radiologically with fever, cough, fatigability, myalgia, pneumonia, without respiratory failure phenomena (normal saturation)


  Severe forms: at least one of the following criteria is met:


  • respiratory rate of ≥30/min


  • O2 saturation ≤92%, need for oxygen therapy


  • infiltrative radiological appearance minimum 50%.


  Critical forms: at least one of the following criteria is met:


  • respiratory failure (PaO2 /FiO2 <200, acute respiratory distress, worsening under non-invasive oxygen therapy, need for mechanical ventilation)


  • hypotension/shock


  • altered consciousness


  • multi-organ failure (5,6)


  A particularly severe form - Covid 19-associated multi systemic inflammatory syndrome (MIS-C) - may occur in children. It occurs 2-6 weeks after the onset of SARS-CoV-2 infection in children and young people ≤21 years of age.


  It is manifested by:


  • digestive disorders


  • fever-


  • inflammatory humoral syndrome (CRP≥ mg/dl),


  • cardiovascular impairment (LVEF ≤ 55%, VS dilatation or aneurysm, serum troponin increase)


  • mucocutaneous involvement (oral, conjunctival or extremity erythema and oedema)


  • haematological disorders; thrombocytopenia ≤150,000/mmc, lymphopenia ≤1,000/mmc (7)


  3.a Etiological diagnosis


  SARS-CoV-2 infection is diagnosed in the laboratory by viral detection using methods based on viral genome amplification or rapid viral antigen detection.


  The choice of test type takes into account the symptoms and the result of the first test performed. Rapid antigen testing is usually sufficient. A negative result in symptomatic patients for SARS-CoV-2 infection requires RT-PCR/NAAT testing for diagnostic certainty (8).


  Criteria for initiating testing for SARS-CoV-2


  Prompt confirmation of the suspected case is necessary to ensure rapid and effective epidemiological surveillance of contacts, implementation of infection prevention and control measures, and collection of relevant epidemiological and clinical information.


  
    
      

      

      
    

    
      
        	
          Table 6.2.1. Recommendations for PCR-PCR/NAAT 
testing and/or antigen screening for SARS-CoV-2

        
      


      
        	
          Category

        

        	
          RT-PCR/NAAT

        

        	
          Rapid antigenic test

        
      


      
        	
          1. Symptomatic persons according to case definition

        

        	
          yes

        

        	
          yes*

        
      


      
        	
          2. Symptomatic persons who have tested negative for SARS-CoV-2 antigen in health care facilities or other approved testing facilities.

        

        	
          yes

        

        	
      

    
  


  *Initial testing can be done with a rapid antigen test in the family practice.


  Document prepared by the National Centre for Communicable Diseases Surveillance and Control


  For a correct result of the SARS-CoV-2 rapid antigen test, the specimen must be collected correctly, i.e. posterior nasal swab. Superficial collection from the nasal vestibule may lead to false negative results. Therefore, collection by trained medical staff is preferable; home tests where the sample is self-collected can often be inaccurate.


  Also for RT-PCR testing, a prerequisite for a relevant result is correct collection, i.e. posterior nasal swab and second pharyngeal swab placed in the same transport medium.


  A special situation may occur with RT-PCR tests performed in patients who have recently had an infection. In some of these patients, the test result may remain positive for up to 90 days after the onset of illness without the patient being infectious. In addition, high Ct (cycle threshold) value (≥36) may support the absence/low risk of contagiousness.


  Serological diagnosis (qualitative or quantitative, IgM or IgG) is not useful for the diagnosis of acute SARS-CoV-2 infection. Serological determinations are only used where a retrospective diagnosis of of the disease is necessary.


  3.b Differential diagnosis


  Mild to moderate forms of SARS-CoV-2 infection, as currently caused by the Omicron variant (with several subvariants), must be differentiated from other respiratory infections with upper respiratory tract manifestations that are common in the cold season:


  –other human coronaviruses causing the clinical picture of “coryza” - difficult to differentiate clinically - only virological tests can be certain (multiplex PCR tests).


  –respiratory syncytial virus infection (more common in children and elderly, immunosuppressed) - rapid virological tests/RT-PCR can establish with certainty influenza: clinical features include systemic plaques, fever, coughing, wheezing, wheezing; rapid virological tests/RT-PCR are definitive


  –influenza-associated infections with SARS-CoV-2 (“Flurona”) - have an acute clinical picture and test positive for influenza and SARS-CoV-2 virus concomitantly; these cases must be clinically assessed depending on time of clinical onset, epidemiological and vaccination context (viral tests for SARS-CoV-2 may remain positive longer than those for influenza virus).


  –pharyngitis, bacterial rhinosinusitis (especially streptococcal, H. influenzae) - are accompanied by rather characteristic clinical manifestations (intense pharyngeal erythema, even pultaceous deposits, mucopurulent rhinitis, sensitive sinus points, biological inflammatory syndrome).


  –other rarer aetiologies: atypical whooping cough (adults), manifested by a long-lasting, irritative, predominantly nocturnal, emetic cough.


  Aetiological diagnosis must initially be clinically suspected and established with certainty by RT-PCR testing (if the patient is within the first 4 weeks of onset) or serologically (more than 4 weeks).


  Severe or critical forms of COVID19 are usually hospitalized and evaluated according to the specifics of each case.


  4. Treatment


  The therapeutic approach to SARS-CoV-2 infection requires clarification of the following issues:


  1.form of disease


  2.time from clinical onset of disease


  3.individual characteristics of the patient in terms of risk of severe progression


  4.biological and radiological assessment


  1.The clinical form of the disease guides the clinician towards hospitalisation or the possibility of outpatient treatment. Usually, mild or moderate forms in young patients without comorbidities can be managed on an outpatient basis with home isolation and symptomatic treatment ± antiviral etiological treatment.


  2.The interval from symptomatic disease onset guides the clinician as to the efficacy of antiviral etiological treatment; antiviral treatment is no longer recommended in patients with mild or moderate clinical forms who are more than 5 days from disease onset (the period of viral replication during which antiviral medication may be effective is exceeded).


  3.Patient characteristics that are relevant to the therapeutic attitude are:


  –age (≥ 65 years)


  –SARS-CoV-2 vaccination status (complete/incomplete/unvaccinated)


  –comorbidities: body weight, chronic metabolic, cardiovascular, digestive, kidney diseases, immunodeficiency syndromes, neoplasia, immunosuppressive treatments; control of chronic infections.


  4.Biological and radiological lung assessment in COVID is necessary to establish the most effective therapeutic management. Assessment is carried out in dedicated COVID assessment centres, which can prescribe and deliver etiological treatment if necessary.


  Etiological treatment in COVID


  The antiviral medication used in COVID is oral or intravenous:


  • oral:


  Molnupiravir - 800 mg every 12 hours for 5 days


  Precautions


  –Do not use in patients under 18 years of age.


  –Contraception should be used for 5 days after the last dose in fertile women and for 3 months after the last dose in fertile men (possible teratogenic effect).


  –Not effective in patients with severe forms of COVID 19


  –Not recommended for more than 10 consecutive weeks


  –Not useful for COVID 19 prophylaxis.


  Nirmaltrevir/Ritonavir: 300 mg/150 mg every 12 hours for 5 days


  –recommended for adults and children over 12 years of age and weighing more than 40 kg


  –has many possible drug interactions, which need to be carefully assessed


  –should not be administered to patients with severe renal impairment (blood filtration rate <30ml/min); in patients with moderate renal impairment (blood filtration rate 30-60ml/min) the dose of Nirmaltrevir should be reduced by half (150mg)


  –Not effective in patients with severe forms of COVID 19


  –Not recommended for administration in more than 10 consecutive doses


  –Not useful for COVID 19 prophylaxis.


  • intravenous:


  Remdesivir - two situations:


  –In mild to moderate forms of COVID19, in patients at risk of disease progression, 200 mg can be given in the first 5 days after onset, 200 mg on the first day, then 100 mg/day for 3 days. Paediatric doses are 5 mg/kg on day 1 and 2.5 mg/kg on days 2 and 3.


  –In forms where hospitalisation and oxygen are required (but without the need for mechanical ventilation), administration for 5 days is recommended. Administration to patients on assisted ventilation or ECMO is not recommended (9).


  Treatment with monoclonal antibodies is no longer effective on Omicron variants now circulating worldwide. Monitoring and study of new variants will show whether this situation will change.


  Pathogenic treatment


  Immunomodulatory treatment, represented by IL-6 inhibitors (Tocilizumab), IL-1 receptor inhibitors (Anakinra), Janus kinase (JAK)1 and JAK2 inhibitors (Baricitinib), is reserved for severe, hospitalised forms of COVID19 in the inflammatory, or “cytokine storm” phase. It is not recommended in mild or moderate clinical forms in outpatients (10).


  Symptomatic treatment in COVID


  Usual antipyretic and steroidal anti-inflammatory medication is recommended in forms with symptoms of upper respiratory tract infection.


  The following are not recommended in the outpatient treatment of mild and moderate forms (9,10):


  –antibiotics (azithromycin, doxycycline, cephalosporins, fluoroquinolones, or any other antibiotics); the exception is in cases with proven bacterial superinfection.


  –Dexamethasone or other cortisone derivatives, oral, intravenous or inhaled


  –Ivermectin


  –Hydroxychloroquine


  –Colchicine


  –Famotidine


  –Vitamins


  The primary decision-maker for a patient with evidence of SARS-CoV2 infection is the family doctor, who will decide whether to test, treat in the community, or admit to hospital. Therefore, rapid orientation and knowledge of each patient’s medical history is critical.


  
    [image: 244a]


    Figure 6.2.1. Therapeutics and COVID-19: living guideline – World Health Organization (WHO)
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  6.3 SARS COV-2


  Asist. Professor Bianca Georgiana Enciu MD, Adrian Marinescu MD, Assoc. Professor Daniela Pițigoi MD, PhD


  1. Definitions


  Antigen - any substance that, once in the body, is recognised as foreign and triggers an immune response for its neutralisation and elimination.


  Immunisation - the process of inducing active immunity (i.e. resistance to an infectious agent) through the administration of vaccines (antigens).


  Immunogenicity - the ability of a vaccine to elicit a specific humoral or cellular immune response.


  Reactogenicity - the property of a vaccine to produce expected and common reactions following the onset of an immune response, which may be associated with certain short-lived signs and symptoms (fever, pain at the administration site, etc.).


  Adverse event following immunization - an undesirable reaction following vaccination that may be caused either by the vaccine or by the characteristics of the recipient. An adverse event is not always an adverse effect. Adverse effects are side effects of the intended outcome of the medical procedure.


  Vaccination - the medical act of administering a vaccine to prevent infectious diseases.


  Vaccine - a biological product containing suspensions (antigens) of live attenuated, inactivated (killed) viruses or bacteria, or fractions thereof, including those obtained by genetic engineering, which is administered with the aim of inducing a specific protective immune response without causing disease (1).


  2. Mechanism of action


  After a longer or shorter latency period, the first administration of a vaccine results in the production of antibodies. On subsequent contact with the same antigen, the response is more rapid and intense. The immune response depends not only on the quantity but also on the quantity of antibodies produced. The immune response to the COVID-19 vaccine may wane over time, therefore booster doses are recommended (1).


  3. Importance of COVID-19 vaccination


  The COVID-19 pandemic is one of the great challenges of the 21st century because of its high morbidity and mortality, but also because of its significant economic impact. At the same time, this pandemic has served as a reminder to all of the role and importance of vaccines. From the outset, doctors, researchers, pharmaceutical companies and regulators have worked together to rapidly develop and approve safe and effective vaccines. Thus, the first COVID-19 vaccine produced by Pfizer-BioNTech was used in the UK in early December 2020. This vaccine was subsequently licensed by the Food and Drug Administration (FDA) and the European Medicines Agency (EMA) and used to vaccinate populations in the United States and Europe. Other vaccines were subsequently developed and approved. According to the World Health Organization, 153 COVID-19 vaccines had been approved for clinical trials and 196 COVID-19 vaccines were in preclinical trials at the end of March 2022.


  The EMA has so far authorised four types of COVID-19 vaccines (messenger RNA vaccines, viral vector vaccines, inactivated vaccines and subunit vaccines), monovalent or bivalent, while the FDA has authorised three types of COVID-19 vaccines (messenger RNA vaccines, viral vector vaccines and subunit vaccines) (1-3).


  COVID-19 vaccines are effective in preventing severe and critical forms of disease, including deaths.


  Data to date have shown a significant reduction in hospitalisation and death rates among vaccinated compared to unvaccinated persons.


  Moreover, COVID-19 vaccination may also reduce the risk of post-COVID symptoms, also known as long COVID (2).


  4. Types of COVID-19 vaccines by production technology: benefits, limitations


  Depending on the technology used for their development, COVID-19 vaccines authorised to date by the European Medicines Agency (EMA) fall into four categories (2,3):


  • mRNA vaccines


  • Viral vector vaccines


  • Subunit vaccines


  • Inactivated vaccines


  4.1 mRNA vaccines


  mRNA vaccines are biological preparations containing an mRNA molecule encoding the genetic information required for the synthesis of a protein in the pathogen structure (spike protein in the case of SARS-COV-2) with antigenic capacity.


  Benefits:


  • generates an immune response mediated by both B lymphocytes and T lymphocytes;


  • does not cause post-vaccine illness;


  • relatively easy to produce;


  • low production costs;


  • can be given to immunocompromised people;


  • production can be standardised and scaled up, ensuring an adequate response to outbreaks;


  • both the mRNA molecule and the synthesised antigen are by nature transient.


  Limitations:


  • requires special storage and transport conditions;


  • requires boosters;


  • risk of cardiac damage (myocarditis, pericarditis).


  Example: COVID-19 mRNA vaccines produced by Pfizer-BioNTech and Moderna (1-3,5,6)


  4.2 Viral vector vaccines


  Viral vector vaccines are biological products that use a modified pathogen (adenovirus in the case of COVID-19 vaccines) as a vector for the genetic material of the pathogen of interest. By infecting cells and programming them to produce large amounts of antigen, viral vector vaccines generate a humoral and cellular-mediated immune response similar to that induced by infection.


  Benefits:


  • well-established technology;


  • strong immune response;


  • immune response involves B and T lymphocytes;


  • synthesized antigen is transient in nature.


  Limitations:


  • previous exposure to the vector may reduce vaccine efficacy;


  • administration to immunocompromised individuals depends on the vector used;


  • involves a complex production process;


  • higher risk of developing thrombocytopenia;


  • increased production costs.


  Example: viral vector vaccines produced by Oxford-Astra Zeneca and Jcovden-Janssen Cilag (Johnson&Johnson) (1-3,5,6)


  Subunit vaccines contain a genetically engineered variant of the spike protein present on the surface of SARS-CoV-2. This protein has antigenic capacity.


  Benefits:


  • does not cause post-vaccine illness;


  • can be given to immunocompromised people and in pregnancy;


  • have increased stability at room temperature;


  • not excreted into the environment;


  • the vaccine antigen is not affected by the presence of circulating specific antibodies, therefore it can be administered at the same time as, before or after immunoglobulin (where applicable).


  Limitations:


  • protein-dependent efficacy;


  • risk of minor antigenic mutations.


  Example: Vaccines produced by Novavax and Sanofi Pasteur (2,3,5).


  4.4 Inactivated vaccines contain the inactivated pathogen.


  Benefits:


  • does not cause post-vaccine illness;


  • can be given to immunocompromised people and in pregnancy;


  • have increased stability at room temperature;


  • not excreted into the environment;


  • the vaccine antigen is not affected by the presence of circulating specific antibodies, therefore it can be administered at the same time as, before or after immunoglobulin (where applicable);


  • provides protection against a broader spectrum of antigens in the SARS-CoV-2 structure (S, N, E proteins, other regions with antigenic capacity)


  Limitations:


  • production requires BSL-3 laboratories;


  • production is influenced by cellular activity and viral replication.


  • Examples: Vaccines produced by Valneva Austria GmBH (2,3,5).


  Depending on the number of viral strains against which they offer protection, COVID-19 vaccines authorised so far by the EMA fall into two categories (3):


  –Monovalent vaccines (provide protection against the original strain)


  –Bivalent/adapted vaccines (provide additional protection against Omicron BA.1, BA.4-5 strain).


  The main characteristics of the EMA authorised vaccines are shown in Table 6.3.1.


  
    
      

      

      

      
    

    
      
        	
          Table 6.3.1. Characteristics of COVID-19 vaccines authorised by the European Medicines Agency (EMA) until 02 February 2023 (3)

        
      


      
        	
          Vaccine

        

        	
          Type

        

        	
          Strain

        

        	
          Eligible population

        
      


      
        	
          Comirnaty/Pfizer-BioNTech

        

        	
          Messenger RNA

        

        	
          Original strain

        

        	
          ≥6 months

        
      


      
        	
          Original strain + Omicron BA.1

        

        	
          ≥12 years

        
      


      
        	
          Original strain + Omicron BA.4 -5

        

        	
          ≥5 years

        
      


      
        	
          Spikevax/Moderna

        

        	
          Messenger RNA

        

        	
          Original strain

        

        	
          ≥6 months

        
      


      
        	
          Original strain + Omicron BA.1

        

        	
          ≥6 years

        
      


      
        	
          Original strain + Omicron BA.4 -5

        

        	
          ≥12 years

        
      


      
        	
          Vaxzevria/Oxford-AstraZeneca

        

        	
          Adenoviral vector

        

        	
          Original strain

        

        	
          ≥18 years

        
      


      
        	
          Janssen/Janssen

        

        	
          Adenoviral vector

        

        	
          Original strain

        

        	
          ≥18 years

        
      


      
        	
          Nuvaxovid/Novavax

        

        	
          Subunit

        

        	
          Original strain

        

        	
          ≥12 years

        
      


      
        	
          Valneva

        

        	
          Adjuvanted, inactivated

        

        	
          Original strain

        

        	
          18-50 years

        
      


      
        	
          VidPrevTyn/Sanofi


          Pasteur

        

        	
          Subunit

        

        	
          Beta strain

        

        	
          ≥18 years

        
      

    
  


  5. Administration of COVID-19 vaccines


  COVID-19 vaccines are administered according to the manufacturer’s recommendations (route of administration, recommended age). Vaccination schedules and the recommended minimum interval between doses should be observed. These may be updated according to the findings of ongoing studies.


  EMA-approved COVID-19 vaccines are administered intramuscularly, the preferred site being the upper arm at the deltoid muscle (3,5).


  The following are not recommended: adjusting doses in children and the elderly; collecting leftover vaccine from multiple vials; administering vaccines by other than the recommended route (e.g. intravascular, subcutaneous, or intradermal).


  Good practice in the administration of COVID-19 vaccines


  • store vaccines adequately, as recommended by the manufacturer;


  • practice good hand hygiene;


  • prepare vaccines in a clean, designated area, following safe parenteral medication administration practices;


  • observe the route of administration recommended by the manufacturer:


  • keep vigilant throughout the preparation and administration of the vaccine;


  • properly dispose of resulting waste.


  Gloves need not be worn unless contact with blood or skin with solutions of continuity is anticipated (1).


  Principles of administration


  • COVID-19 vaccines may be given at the same time as, or at any interval from, other vaccines routinely used in children, adolescents and adults, including at the same time as influenza vaccines.


  • COVID-19 vaccines may be administered at any interval from antibody-based preparations used for the treatment or prophylaxis of COVID-19 (monoclonal antibodies, hyperimmune plasma).


  • COVID-19 vaccines are also recommended for people who have been infected, but at least 3 months should elapse between infection and vaccination (primary schedule, booster dose) to achieve the broadest possible immune response. However, the decision to postpone vaccination should be taken considering the person’s risk of developing severe COVID-19, the characteristics of the circulating strain, and the extent of community transmission (5).


  • If it is necessary to administer monkeypox prophylactic vaccines, it should be noted that a monkeypox vaccine can be administered at any time after the administration of COVID-19 vaccines, but a minimum interval of four weeks should be maintained between the administration of a monkeypox vaccine and the subsequent administration of COVID-19 vaccines because of the potential risk of cardiac damage (pericarditis, myocarditis) (5).


  • If given concomitant with other biological products, administration at different anatomical sites is recommended.


  6. Contraindications


  A contraindication is defined as a person presenting for vaccination with a condition that significantly increases the risk of a serious adverse reaction following vaccination. The vaccine should not be administered when a contraindication exists (1).


  All licensed COVID-19 vaccines are contraindicated in persons who have had a serious adverse reaction to any of the vaccine components or after a previous administration (in the case of multidose vaccines) (1,2,5).


  Viral vector vaccines are contraindicated in persons with a history of capillary extravasation syndrome and in persons who have experienced thrombosis syndrome with thrombocytopenia after the first dose of vaccine (in the case of Vaxzevria vaccine). Nuvoxovid and Johnson&Johnson vaccines are also contraindicated in people known to be allergic to polysorbate (2,5).


  7. Precautions


  Precaution is determined by a disease/condition that the person presenting for vaccination has that may increase the risk of a an adverse reaction following vaccination or a non-protective immune response (1).


  COVID-19 vaccines should be given with caution to people with:


  • severe allergic reaction after vaccine administration


  • vasovagal syncope after an injection


  • moderate/severe infections, with or without fever, at the time of presentation for vaccination


  • clotting disorders/anticoagulant treatment


  • immunosuppressive disorders/immunosuppressive treatment (corticosteroids, anti-neoplastic medication)


  • history of systemic multi-inflammatory syndrome (in children and adults)


  • history of myocarditis or pericarditis after administration of a messenger RNA vaccine or the Nuvaxovid vaccine (2,5).


  8. Adverse reactions following immunisation


  The administration of a vaccine may be followed in some recipients by the occurrence of adverse effects following vaccination (AEFI). These reactions may be local, systemic or allergic and may be caused by the vaccine, individual reactions to the vaccine, errors in administration, or other accidental causes unrelated to the vaccine or vaccination. Any adverse effect following vaccination should be entered into medical records (1).


  Monitoring of adverse effects following vaccination is a very important activity, especially in the case of new vaccines. Every vaccinator should know how and observe AEFI monitoring protocol, as it provides valuable information about:


  • reactogenicity of a particular vaccine type or batch;


  • the quality of the syringes and needles used to administer the vaccine;


  • the knowledge of health professionals on the techniques of administration, storage conditions and handling of the vaccine (1).


  The most common adverse effects following COVID-19 vaccination are:


  • Local reactions: pain, oedema, erythema at the inoculation site


  • Systemic reactions: fatigability, headache, myalgia, arthralgia, chills, fever, nausea


  • Allergic reactions - low frequency (5,7-13).


  Anaphylactic shock is one of the most serious immediate AEFIs. In order to recognise and respond rapidly to the occurrence of anaphylactic shock, it is recommended that the recipient be monitored for 15 minutes after administration of the vaccine (up to 30 minutes is recommended for individuals with identified vaccine precautions) (1).


  In addition, a protocol for the management of anaphylactic shock and an emergency kit should be available at each vaccination site (1).


  Other low-frequency adverse reactions reported were: myocarditis and pericarditis following administration of mRNA and adjuvanted inactivated vaccines (especially in young men), thrombotic events and Guillain-Barre syndrome following administration of viral vector vaccines (more common in young girls), lymphadenopathy with predominantly axillary localisation following administration of the third dose of mRNA vaccine (2,5,8-13).


  9. COVID-19 vaccination in Romania - Brief history


  Due to its position as a member state of the European Union, Romania benefited from early and easy access to COVID-19 vaccines, so the vaccination campaign started on 27 December 2020, in parallel with vaccination campaigns in other European countries.


  Until July 2022, the vaccination campaign against COVID-19 has been coordinated by the National Coordinating Committee for COVID-19 Vaccination Activities (CNCAV), an inter-ministerial body under the General Secretariat of the Government and coordinated by the Prime Minister. From July 2022, the vaccination campaign is coordinated by the Ministry of Health, and vaccination is included in the National Immunisation Programme.


  The vaccination campaign was initially conducted in fixed and drive-through vaccination centres, and later in family doctors’ offices. The functional structure, equipment and staffing of the centres is regulated by law. Mobile vaccination teams were also organised to improve access to vaccines for people living in remote, rural areas. Medical academia was also been involved in the COVID-19 vaccination process by organising vaccination marathons in major university centres.


  Currently, COVID-19 vaccination is carried out in family doctors’ offices and in vaccination centres set up in health facilities (1,14,15).


  Route, mode of administration and indications of COVID-19 vaccines used in Romania


  Since the start of the COVID-19 vaccination campaign, only EMA-approved COVID-19 vaccines have been used in Romania. Vaccination schedules and eligibility criteria changed according to the findings of ongoing trials. These changes were translated into work instructions and procedures in order to ensure the consistent implementation of the vaccination plan. The instructions and procedures are available in the National Electronic Vaccination Register under Working Procedures.


  The main characteristics of the COVID-19 vaccines used in Romania are presented in Table 6.3.2.


  
    
      

      

      

      

      
    

    
      
        	
          Table 6.3.2. Main characteristics of COVID-19 vaccines used in Romania, 27 December 2020 - 02 February 2023

        
      


      
        	
          Name/manufacturer

        

        	
          Vaccine type

        

        	
          Route of administration

        

        	
          Vaccination schedule

        

        	
          Indications

        
      


      
        	
          Comirnaty/Pfizer-BioNTech 27 December 2020

        

        	
          mRNA

        

        	
          Intramuscular (deltoid) [6], [12]

        

        	
          2 doses 21 days* apart [6], [12]

        

        	
          Persons over 12 y.o.a.


          [6], [12]

        
      


      
        	
          Spikevax/Moderna 04 February 2021

        

        	
          mRNA

        

        	
          Intramuscular (deltoid) [13]

        

        	
          2 doses 28 days* apart [13]

        

        	
          Persons over 12 y.o.a.


          [13]

        
      


      
        	
          Vaxzevria/Oxford-AstraZeneca


          15 February 2021

        

        	
          Viral vector

        

        	
          Intramuscular (deltoid) [15]

        

        	
          2 doses 4-12 weeks apart [15]

        

        	
          Persons over 18 y.o.a.

        
      


      
        	
          COVID-19 Vaccine Janssen/Johnson&Johnson


          04 May 2021

        

        	
          Viral vector

        

        	
          Intramuscular (deltoid) [8]

        

        	
          1 dose [8]

        

        	
          Persons over 18 y.o.a. [8]

        
      


      
        	
          Comirnaty/Pediatric Pfizer- BioNTech vaccine


          26 January 2022

        

        	
          mRNA

        

        	
          Intramuscular (deltoid)

        

        	
          2 doses 21-28 days apart [6], [12]

        

        	
          Persons 5 to 11 y.o.a.


          [6], [12]

        
      


      
        	
          Comirnaty Original-Omicron B.A.4-5/Pfizer- BioNTech


          27 January 2023 – primary schedule


          28 November 2022 - booster dose

        

        	
          mRNA

        

        	
          Intramuscular (deltoid)

        

        	
          2 doses 21 days apart

        

        	
          Persons over 12 y.o.a.

        
      

    
  


  *For certain population groups (severely immunocompromised persons) 3 doses are recommended (schedule 0, 21, 28 days for Comirnaty vaccine, schedule 0, 28, 28 days for Spikevax - Moderna vaccine). Thus, in severely immunocompromised persons aged 12 years and older, the third dose may be administered as part of the primary vaccination schedule at least 28 days after the second dose.


  The following groups are considered severely immunocompromised:


  1.Cancer patients (solid and haematological malignancies) undergoing acute treatment (chemotherapy, radiotherapy, molecular/biological therapy and other biological agents classified as immunosuppressants or immunomodulators);


  2.Cancer patients in advanced stages of disease with or without prior active treatment (radiotherapy, chemotherapy, molecular therapy, immunosuppressive therapy);


  3.Patients after solid organ transplant with or without immunosuppressive treatment;


  4.Haematopoietic stem cell transplanted patients with or without immunosuppressive treatment;


  5.Patients with severe immunodeficiencies caused by:


  –Congenital primary immunodeficiencies (e.g. DiGeorge syndrome, Wiskott-Aldrich syndrome, etc.).


  –Acquired immunodeficiency:


  I)Patients with untreated HIV infection at any stage or AIDS stage with or without antiretroviral therapy,


  II)Secondary immunodeficiency caused by immunosuppressive therapy:


  • Radiotherapy;


  • Chemotherapy: chemotherapeutic agents for cancer are classified as severe immunosuppressants;


  • Biological therapies (molecular, cellular): monoclonal antibodies, bispecific antibodies, CAR-T (Chimeric Antigen Receptor T), TNF blockers, etc;


  • Treatment with cortisone and systemically administered derivatives: active treatment with high doses (> 20 mg prednisone or equivalent per day when administered for more than 2 weeks);


  • Other immunosuppressive therapies (e.g., conventional synthetic remissive, targeted synthetic remissive)


  Booster doses can be given at least 120 days (4 months) after the previous dose. They are particularly recommended for people over 65 years of age, those with chronic diseases (regardless of age), people in social-medical centres or those at high risk of exposure (e.g. medical staff).


  In the case of mRNA-based vaccines, it is recommended that the booster dose be administered regardless of the initial schedule. If bivalent Comirnaty is used as a booster dose, a minimum interval of 3 months from the previous dose should be maintained (16).


  Vaccination with Comirnaty Original/Omicron B.A. bivalent vaccine 4-5


  Vaccination with the bivalent vaccine product Comirnaty Original/Omicron B.A. started in Romania on 28 November 2022. 4-5.


  According to the COVID-19 (Comirnaty Original/ Omicron BA.4-5 - Pfizer BioNTech) vaccination procedure in force in Romania, this vaccine is indicated for persons aged 12 years of age and older who have received at least one COVID-19 primary vaccination schedule at least 3 months previously.


  Taking into account the conclusions and recommendations of the National Vaccine Committee and the recommendations of the European Task Force, the bivalent Comirnaty Original/Omicron BA.4-5 vaccine can also be used as a primary vaccination schedule in previously unvaccinated persons aged 12 years and older.


  Eligibility criteria for vaccination with Comirnaty Original/Omicron B.A. bivalent vaccine. 4-5:


  –minimum age of 12 years


  –For the primary vaccination scheme: persons with no history of COVID-19 vaccination.


  –For the booster: minimum of 3 years after the administration of the primary vaccination or after any booster.


  Complete primary schedule, means:


  • 1 dose of Janssen/Johnson&Johnson vaccine


  • 2 doses of Vaxzevria/Oxford-Astra-Zeneca vaccine


  • 1 dose of Vaxzevria/Oxford-Astra-Zeneca vaccine + 1 dose of Comirnaty/Pfizer&BioNTech vaccine


  • 1 dose of Vaxzevria/Oxford-Astra-Zeneca vaccine+1 dose of Spikevax/Moderna vaccine


  • 2 doses of Comirnaty/Pfizer&BioNTech (adult or paediatric type)


  • 2 doses of Spikevax/Moderna vaccine


  In order to verify that the minimum eligibility criteria are met, vaccinators shall check identity documents and vaccination status in the National Vaccination Register prior to vaccination. Use the COVID Vaccination Status Check tab to check COVID 19 vaccination status.


  The primary vaccination schedule with the bivalent vaccine consists of two 0.3 ml doses of vaccine administered at least 21 days apart. A booster dose may also be given at least 4 months after the second dose.


  Dosage and administration


  Comirnaty Original/Omicron BA.4-5 vials contain 6 doses of 0.3 ml vaccine. Low dead space syringes and/or needles should be used to draw 6 doses from a vial.


  If standard syringes and needles are used, there may not be sufficient volume to draw the sixth dose from a single vial.


  Regardless of the type of syringe and needle, the instructions below should be followed:


  • Each dose should contain 0.3 ml of vaccine.


  • If the amount of vaccine remaining in the vial does not amount to a full 0.3 ml dose, the vial and any excess volume must be discarded and recorded as a loss in the National Electronic Vaccination Register (RENV) at the end of the day.


  • Excess vaccine from several vials should NOT be cumulated.


  • The stock at the end of the day must be a multiple of 6.


  • The vaccine is administered intramuscularly, preferably in the upper arm, in the deltoid muscle.


  Do NOT dilute the vaccine before use! (16.17)


  Recording and reporting (vaccinations, adverse events following immunization)


  Real-time knowledge of administered vaccines and adverse events following immunization is a particularly useful activity for the smooth running of any vaccination campaign or programme and informs every decision made by public health authorities.


  In Romania, COVID-19 vaccination is recorded both in the medical records of the vaccinating healthcare facility and in the National Electronic Vaccination Register (RENV). The National Electronic Vaccination Register (RENV) is a technical database on vaccinations of children, adolescents and adults in Romania, structured on individual records, where the confidentiality of personal data is guaranteed according to the legislation in force. RENV is managed by the National Institute of Public Health, through the National Centre for Communicable Diseases Surveillance and Control.


  As of 2011, vaccines administered to children and adolescents as part of the National Immunisation Programme are reported online in the National Electronic Vaccination Register, as required by Order No 1.234/2011 of the Minister of Health.


  Since then and until the onset of the COVID-19 pandemic, only family doctors and maternity hospitals reported vaccines given to children and adolescents.


  With the onset of the COVID-19 pandemic, the module for the adult population was also created, which made it possible to monitor vaccine stocks and the use and safety profile of COVID-19 vaccines, to monitor vaccine coverage, to provide information materials necessary for the consistent delivery of vaccination activities (information materials can be found in the “Manuals” and “Working Procedures” section of the National Immunistion Register) and to issue a document certifying COVID-19 vaccination.


  In addition, the interconnection with other platforms allowed the issuance of the digital vaccination certificate, the settlement of services rendered by vaccinators, and the provision of information on the vaccination status of COVID-19 tested/confirmed/deceased persons.


  After observing the advantages of using RENV for COVID-19 vaccination, it was decided to extend it to other vaccines, especially those administered under the National Immunisation Programme. Therefore, a new version of the National Electronic Vaccination Register was launched on 04 July 2022 which currently allows:


  • Monitoring national vaccine stocks;


  • Monitoring the number of vaccine doses administered by vaccine type, product, batch, date of administration (both vaccines included in the National Immunisation Programme and optional vaccines, including influenza vaccines administered in pharmacies);


  • Monitoring the safety profile of vaccines by vaccine type, product, batch;


  • Creating a complete vaccine history;


  • Monitoring vaccine coverage;


  • Providing the information materials necessary to implement the vaccination process in a consistent manner;


  • Issuing a document confirming the vaccination history of the vaccinated persons (COVID-19 vaccination certificate, seasonal influenza vaccination certificate, vaccination record);


  • Estimation of vaccine requirements, knowledge of backlog, possibility of sending SMS to legal guardians of persons eligible for vaccination in order to increase adherence.


  Adverse events following immunization can be reported to the National Agency for Medicines (by the vaccinated person or by the medical staff) and to the National Centre for Communicable Diseases Surveillance and Control, according to the methodology for reporting AEFIs available on the website of the National Institute of Public Health (https://insp.gov.ro/centrul-national-de-supraveghere-si-control-al-bolilor-transmisibile-cnscbt/methodologies/)16-20].


  Results of the COVID-19 vaccination campaign in Romania


  From the start of the COVID-19 vaccination campaign until 29 January 2023, 16,904,982 doses of vaccine were administered, with 8,129,973 people receiving a full vaccination schedule and 2,630,661 receiving at least one booster dose. Vaccination coverage among health care workers was almost twice as high as coverage with at least one dose of COVID-19 vaccine among the general population, highlighting the increased awareness of the seriousness of the disease and the benefits of vaccination among health care workers, who play a key role in the smooth running of any vaccination programme (21).


  NOTE!


  • COVID-19 vaccines have been developed based on concepts that have been known for decades!


  • Family doctors are trusted sources of information about COVID-19 vaccines and vaccination, and role models for their patients!
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  CONCLUSIONS


  The applicability of the Guidelines and Protocols in medical practice remains a fundamental challenge for any specialist.


  Effective practice in family medicine means:


  1.Integrated patient approach.


  2.Knowledge of the needs and characteristics of each life stage.


  3.Learning and choosing the most effective methods of prevention for patients.


  4.Informing and teaching patients about a balanced lifestyle.


  5.Adapting treatment guidelines to the specific of each patient.


  6.Awareness of the possibilities and limits of the speciality and working in inter-disciplinary teams.


  7.Knowledge of primary health care legislation is imperative, as we are managing our own practices.


  8.Adapted, result-oriented communication with patients, colleagues, decision-makers.


  9.Constant and sustained training for personal development.


  10.Awareness of our frontline role in healthcare.


  In family practice, vaccination remains the most important prevention tool through its medium- and long-term effects. 80% of the infectious diseases of our patients are of viral aetiology. In the absence of aetiological treatment


  Vaccination remains the cornerstone of a successful therapeutic programme and is more cost-effective than treating the diseases it protects against!


  The Handbook of Vaccination in Family Practices summarises up-to-date medical information as well as communication techniques useful in current practice.


  Because time must be carefully managed in everyday work, the Handbook provides practical and efficient solutions.


  Do not hesitate to use it!


  AREPMF Team


  Resources


  1.Centers for Disease Control and Prevention, Pink Book, https://www.cdc.gov/vaccines/pubs/pinkbook/index.html


  2.Centers for Disease Control and Prevention, Vaccine, https://www.cdc.gov/vaccines/index.html


  3.Immunize.org, formerly Immunization Action Coalition (IAC), https://www.immunize.org/vaccines/


  4.World Health Organisation, https://www.who.int/


  5.National Institute for Public Health. National Centre for Communicable Diseases Surveillance and Control, https://www.cnscbt.ro/
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