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Motivational characteristics of topics:
Immunization is the most important area in the prevention of many infectious diseases.

Many years of experience with vaccination against many infectious diseases gives an indication of the effectiveness of preventive vaccination of the population. Over the years, it changed the structure of morbidity as a result of vaccination, so for example, has reduced the incidence of children with whooping cough, diphtheria, mumps, and others.

Immunization reached the cities account for major progress in the 80-90s of the last century. The impressive results obtained by immunization of children's infections.

 The organization of work for the immunization of the population occupy one of the leading destinations in the work of the doctor.
Objectives:

1. Disassemble the students methodical documents regulating the immunization of infectious diseases in the Republic of Belarus.

2. Show the importance of immunization in the prophylaxis of infectious diseases.

3. To introduce the Expanded Programme on Immunization of the World Health Organization, the legal basis for immunization, prospects of development of the immunization of infectious diseases.

Tasks:

1. Examine the issues of organizing and carrying out immunization outpatient organizations.

2. To study the indications and contraindications for vaccinations.

3. Examine the calendar of preventive vaccinations.

4. To study the reactions and complications after vaccination; the ways of their prevention.

5. To learn the methods of evaluating the effectiveness of vaccination.
Requirements for the initial level of knowledge of students

For the successful assimilation of topics students need to repeat material from the following disciplines:

1. Microbiology, virology, immunology - "Immunity, classification, types of immunity. The immunological and immunoprophylaxis of infectious diseases ";

2. General Hygiene - "Environment as a set of natural and social elements, their impact on public health. Prevention of nosocomial infections ";

3. The normal human physiology - "Physiological mechanisms of adaptation and their role in ensuring the functioning of the body."

4. Infectious diseases - "Peculiarities of clinical manifestations, pathogenesis, diagnosis and treatment of certain infectious and parasitic diseases in humans.
Test questions from related disciplines

1. What do you know infectious diseases for which immunoprophylaxis is the leading preventive measures:

2. What is the history of immunization in the world, in our country?

3. What types of immunity you know their characteristics?

4. What is the primary mechanism for generation of immune response in response to the introduction into the human pathogen?

Control questions

1. Definitions «immunity», «immune response», the primary and secondary immune response.

2. Characteristics of immunobiological drugs.

3. Cold chain and its importance in the organization of immunization.

4. The Global Vaccine Action Plan (GVAP)
5. Contraindications to preventive vaccination

6. The post-vaccination reactions and complications.

7. General requirements for the organization of vaccination office.
8. Planning of preventive vaccinations.

Training material 
1. Definitions «immunity», «immune response», the primary and secondary immune response
Immunity — specific resistance to the action оf  infectious agents and their toxins produced by the interaction of the organism with the antigen. Immunity provides persistence of the antigenic composition of the internal environment by splitting, neutralizing, blocking or removal of the antigenic substances.

By origin immunity is divided into natural and artificial. In turn, the natural immunity is divided into active and passive.

Natural active immunity can be acquired as a result of suffering a manifest disease or asymptomatic infection (atypical course of the disease, carrier). Natural passive immunity is due to transfer ready-made antibodies from mother to fetus.

Artificial immunity develops after immunization and is also divided into active and passive. Actively develop as a result of the introduction of vaccines and toxoids. Active immunization is intended for the production by the body immunity. In passive immunization administered ready humoral factors specific immunity — antibodies raised in a donor organism (human or animal).

Immunization — a way to create a body of specific immunity.
The immune response of the human body
The immune response — a complex multi-component reaction of the immune system induced by the antigen-suite. There are primary and secondary immune response. The primary immune response observed during the initial introduction of an antigene. The process of synthesis of antibodies begins already after short-term (5-15 minutes) contact of an antigene with immunocompetent cells. The immune response consists of two phases — inductive (in the first 6-12 hours) and productive. 
The inductive phase includes recognition, processing of an antigene by macrophages, transfer of antigenic information to lymphocytes, plasma cells formation. The second phase of the synthesis of antibodies — productive. The amount of antibodies within 4-15 days growing exponentially. The productive phase begins with synthesis of immunoglobulin M (IgM).
Next, the synthesis of IgM synthesis is replaced by IgG. Productive phase replaces a temporary phase refractory (rest) — a period necessary to restore the full sensitivity of immune organs and that determines the intervals between the administration of antigens. After a primary immune response is produced a certain amount of long-lived memory cells that store information about the antigen and repeated contact (boosters) to a secondary cause an immune response. Secondary immune response different from the primary by the following features: 
• stimulated by the introduction of a lower dose of antigen; 
• antibody production begins soon (inductive phase reduced to 5-6 hours); 
• characterized by the production of high amounts of antibody (at least 3 times greater than in the primary response); 

• peak of immunoglobulin synthesis achieved earlier (3-5 days);
• affinity (concordance communication antibody antigen) antibodies above;
• develop antibodies greater avidity (property of antibodies, which characterizes the efficiency of a specific immune complex, the degree of dissociation of the complex, complete neutralization antigen);
• immunoglobulins IgG class from the beginning are characterized by high affinity (in the primary immune response, their initially low affinity);
• synthesized antibodies persist longer in the body.
The effectiveness of the secondary immune response depends primarily on the of sufficient intensity of the primary antigenic stimulus, the duration of the interval between the primary and secondary antigene introduction.
Its main role is played by the development of B-lymphocyte system. The cellular immunity are certain important. The T-lymphocyte system stars the main role of development of the cellular immunity (drawing №1).




The effectiveness of the immune response depends on several factors, the main ones are:
Factors resulting inoculum: physical and chemical nature of the antigen administered and its properties; dose administered drug; frequency of administration; the intervals between vaccines; the addition of adjuvant (length of stay in the body).
Factors caused macroorganism: age imparted; the place of administration of the antigen; state organs and cells of the immune system (the primary and secondary immune deficiencies); regulatory mechanisms of the immune system (basal metabolism, etc.).
The factors that caused the organization of vaccination: compliance interval between administration of the vaccine; perfect adherence to the rules and techniques of vaccination; aseptic and antiseptic; implementation of measures for the prevention of complications, and others.
2. The immunobiological drugs

Immunization is the process of introducing an antigen into the body to induce protection against an infectious agent without causing disease.

· Vaccines are substances administered to generate a protective immune response.

· Toxoids are inactivated bacterial toxins. They retain the ability to stimulate the formation of antitoxin.

· Adjuvants are inert substances, such as aluminum salts (i.e., alum), which enhance vaccine antigenicity by prolonging antigen absorption.

· Immune sera are sterile solutions containing antibody derived from human (immune globulin) or equine (antitoxin) sources.

· Antitoxins contain antibodies that are made by immunizing animals with an antigen and then harvesting the antibodies from serum.
Vaccine and toxoid recommendations
In general, inactivated vaccines can be administered simultaneously at separate sites. Killed and live antigens may be administered simultaneously or, if they cannot be administered simultaneously, at any interval between doses with the exception of cholera (killed) and yellow fever (live) vaccines, which should be given at least 3 weeks apart. If live vaccines are not administered simultaneously, their administration should be separated by at least 4 weeks.

Vaccination of pregnant women generally is deferred until after delivery because of concern over potential risk to the fetus. Administration of live attenuated vaccines should not be done during pregnancy, and inactivated vaccines may be administered to pregnant women when the benefits outweigh the risks. Hepatitis A, hepatitis B, meningococcal, inactivated polio, and pneumococcal polysaccharide vaccines should be administered to pregnant women who are at risk for contracting these infections.

Patients with chronic conditions that cause limited immune deficiency (e.g., renal disease, diabetes, liver disease, and asplenia) and who are not receiving im- munosuppressants may receive live attenuated and killed vaccines, and toxoids. Patients with active malignant disease may receive killed vaccines or toxoids but should not be given live vaccines. Live virus vaccines may be administered to persons with leukemia who have not received chemotherapy for at least 3months. If a person has been receiving high-dose corticosteroids or have had a course lasting longer than 2 weeks, then at least 1 month should pass before immunization with live virus vaccines.

Responses to live and killed vaccines generally are suboptimal for HIV-infected patients and decrease as the disease progresses. General contraindications to vaccine administration include a history of anaphylactic reaction to a previous dose or an unexplained encephalopathy occurring within 7 days of a dose of pertussis vaccine. Immunosuppression and pregnancy are temporary contraindications to live vaccines.

 
3. Importance of the cold chain
Vaccines are both sensitive biological substances and Prescription-Only Medicines (POMs). Vaccines may lose their effectiveness if they become too hot or too cold at any time. Vaccines naturally biodegrade over time, and storage outside of the recommended temperature range – including during transport – may speed up loss of potency, which cannot be reversed. This may result in the failure of the vaccine to create the desired immune response and consequently provide poor protection. Inappropriate storage and transport also results in wastage and unnecessary costs to the NHS. Anyone handling vaccines should follow appropriate policies to ensure cold chain compliance. 
Vaccines that have not been transported or stored accordingly are no longer within the terms of the marketing authorisation (product licence) and should not be used without a risk assessment based on a thorough understanding of the likely impact of the temperature variation on the vaccine. Any use of vaccines that have deviated from recommended storage or transportation conditions is the responsibility of the user.
These people will be responsible for ordering, receipt and care of vaccines. They should ensure vaccines are stored in a refrigerator promptly after delivery and that there is maintenance of the cold chain at all stages. They should understand the need for stock control and careful stock rotation (using those vaccines with the shortest expiry dates first). They will be responsible for ensuring there is regular recording throughout the cold chain and that damaged or out of date vaccines and vaccine related healthcare waste are disposed of appropriately. Staff who order vaccines should ensure they meet all necessary legal requirements for the subsequent possession of vaccines, which are prescription-only medicines (POMs).
Receipt of vaccines 

On receipt of vaccines, staff should check them against the order for discrepancies and leakage or damage before accepting and signing for them. Pharmaceutical distributors and manufacturers will not accept any vaccine for return once it has left their control. Vaccines must be refrigerated immediately and must not be left at room temperature. The receipt of vaccines should be recorded on a stock inventory. It is the responsibility of the named individuals to ensure there is adequate recording of stock ordering and receipt of vaccines. Monitoring and management of stock The nominated persons are responsible for ensuring there is good stock management and monitoring of stock. Any system should: 
● keep track of orders 
● keep track of expiry dates, and 
● keep a running total of vaccines, including wastage. 

 Vaccine stock should be checked and records updated at least every month. Expired vaccines Any out-of-date stock should be clearly labelled, removed from the refrigerator immediately and disposed of according to local policies. Vaccines must never be used past their expiry date. If this does occur, it should be reported to the relevant provider or commissioning organisation immediately, using the local untoward incident reporting procedure. Expert advice should be sought – it is often necessary to re-administer the vaccine dose. The local health protection team or immunisation lead will be able to provide or direct to the relevant expert advice. 

Damaged vaccines Where the vial or syringe containing the vaccine, diluent or the immunoglobulin is damaged or not intact, the vaccine should not be used. These should be removed from use immediately, labelled as damaged and either disposed of according to the local policy or reported as a product defect. 

Importance of the cold chain The ‘cold chain’ is a term used to describe the cold temperature conditions in which certain products need to be kept during storage and distribution (Figure 3.1). Maintaining the cold chain ensures that vaccines are transported and stored according to the manufacturer’s recommended temperature range of +2˚C to +8˚C until the point of administration.

 Vaccines must never be frozen. This causes deterioration of vaccines and may give rise to a loss of potency and an increase in reactogenicity by: 
● irreversibly denaturing the proteins in the vaccine
 ● causing the emulsions in the vaccines to become unstable 
● producing hairline cracks in the ampoule/vial/pre-filled syringe, potentially contaminating the contents. The glass spicules (small sharp pointed fragments) produced may also cause serious local adverse reactions. Storage of vaccines and immunoglobulins Storage of vaccines Vaccine effectiveness can not be guaranteed unless the vaccine has been stored correctly. Vaccines should be stored in the original packaging, retaining batch numbers and expiry dates. Vaccines should be stored according to the manufacturer’s summary of product characteristics (SPC) – usually at +2˚C to +8˚C and protected from light. Prolonged exposure to ultraviolet light will cause loss of potency. Within the refrigerator, sufficient space around the vaccine packages should be left for air to circulate. Vaccines should be kept away from the side and back walls of the refrigerator; otherwise the vaccines may freeze rendering them inactive and unusable.

Immunoglobulins should be stored at +2˚C to +8˚C and protected from light. Although these products have a tolerance to ambient temperatures (up to 25˚C) for up to one week, they should be refrigerated immediately on receipt.
The vaccine refrigerator 
Specialised refrigerators are available for the storage of pharmaceutical products and must be used for vaccines and diluents. Ordinary domestic refrigerators must not be used. Food, drink and clinical specimens must never be stored in the same refrigerator as vaccines. Opening of the refrigerator door should be kept to a minimum in order to maintain a constant temperature. The fridge temperature gauge should be clearly visible to read without needing to open the fridge door.
As a minimum for providing adequate refrigerator conditions, the named individuals should ensure that: 
● all fridges have a unique identifier, such as a serial number
 ● the refrigerator is safe, for example by undertaking regular visual inspections and portable appliance testing (PAT). 

All vaccines must be stored under locked conditions. 
● the refrigerator is the right size to meet the vaccination storage needs, i.e. there is sufficient space around the vaccine packages for air to circulate and there is sufficient capacity for vaccines for seasonal/ additional programmes such as the annual influenza vaccination campaign 
● the refrigerator is placed in a suitable position (ventilated and away from heat sources) 
● the refrigerator is maintained in a clean condition 
● ice is not building up in the fridge. If defrosting is necessary, vaccines should be stored temporarily in a suitable alternative refrigerator or in a validated medical-grade cool box, but for the minimum possible time 
● there is a maintenance contract that allows for at least yearly servicing and calibration of the temperature gauge 
● steps have been taken to reduce the probability of accidental interruption of electricity supply, such as installing a switchless socket or clearly labelling the vaccine refrigerator plug. Records should be kept of regular servicing, defrosting and cleaning, calibration and electrical testing. All maintenance actions should be recorded on a log sheet, which should be kept with the vaccine refrigerator.

Refrigerator thermometers 
The temperature within the vaccine refrigerator must be monitored continually with a maximum–minimum thermometer. This will identify when the temperature may have been outside the recommended range. Digital thermometers are the most reliable. More sophisticated temperature-recording devices are now available, including alarmed digital maximum–minimum thermometers and data loggers. At least one maximum-minimum thermometer that is independent of mains power should be used (as well as any integrated thermometer), so temperatures can be measured in the event of electricity loss. The maximum-minimum thermometer should be calibrated annually to confirm that it is giving accurate readings. If checks suggest the thermometer is faulty, the following actions should be taken: 
● consideration as to whether this has implications for the cold chain storage of current and recently administered vaccine stock 
● the provider or commissioning organisation needs to be informed 
● the servicing of the refrigerator should be a priority. Monitoring of the refrigerator temperature Temperatures in the refrigerator must be monitored and recorded at least once each working day, and documented on a chart for recording temperatures. 
Validated cool boxes (carriers) and transporting vaccines 

Domestic cool boxes should not be used to store, distribute or transport vaccines. Validated cool boxes and cool packs from a recognised medical supply company should be used in conjunction with validated maximum– minimum thermometers. Cool packs should be stored in accordance with the manufacturers instructions, usually at +2˚C to +8˚C (not a freezer compartment) to ensure they maintain the cold chain at the right temperature. In general, ice packs and frozen cool packs should not be used as there is a danger of these freezing some vaccine doses during transit. The exception to this is when the cool box manufacturer’s instructions specifically state that ice packs should be used. Individual manufacturer’s instructions should be strictly adhered to. A validated cool box provides ongoing assurance that the vaccines will be maintained within the cold chain temperature range during transport. 

Vaccines must be kept in the original packaging, wrapped in bubble wrap (or similar insulation material) and placed into a cool box with cool packs as per the manufacturer’s instructions. This will prevent direct contact between the vaccine and the cool packs and will protect the vaccine from any damage. When transporting vaccines, the named individuals are responsible for ensuring that only the amounts of vaccines necessary for each session are removed from the vaccine refrigerator. These should be placed quickly into the validated cool boxes and opening must be kept to a minimum. If there are any unused vaccines left over at the end of a vaccination session, providing there is evidence from the temperature monitoring that the cold chain has been maintained, the vaccines can be returned to the vaccine refrigerator. Returned vaccines should be used at the earliest opportunity.

Spillages must be cleared up quickly and gloves should be worn. The spillage should be soaked up with paper towels, taking care to avoid skin puncture from glass or needles. The area should be cleaned according to the local chemical disinfection policy or COSHH safety data sheets. Gloves, towels, etc. should be sent for incineration. Spillages on skin should be washed with soap and water. If a vaccine is splashed in the eyes, they should be washed with sterile 0.9% sodium chloride solution and medical advice should be sought. Disposal of vaccines There should be locally written policy and procedures for the disposal of vaccines by incineration at a suitably authorised facility. These procedures must be followed. Equipment used for vaccination, including used vials, ampoules or syringes should be disposed of by placing it in a proper, puncture-resistant ‘sharps’ box according to local authority regulations and guidance in the technical memorandum  The ‘sharps’ container should be sealed and replaced once it is two-thirds full, or at the level indicated on the box by the manufacturer. The container should not be accessible to any unauthorised individual and disposed of as per local contractual procedures.   
Diphtheria toxoid adsorbed (DTA) and diphtheria antitoxin (DA)
· Two strengths of diphtheria toxoid are available (pediatric [D] and adult [d], which contains less antigen). Primary immunization with DTA is indicated for children less than 6 weeks of age. Generally, DTA is given along with acellular pertussis and tetanus vaccines (DTaP) at 3, 4, and 5 months of age, and then at 18 months and 6. 11 and 16 years of age.

· For nonimmunized adults, a complete three-dose series of diphtheria toxoid should be administered, with the first two doses given at least 4 weeks apart and the third dose given 6 to 12 months after the second. The combined preparation, Td, is recommended in adults because it contains less diphtheria toxoid than DTaP, with fewer reactions seen from the diphtheria preparation. Booster doses are given every 10 years.

· DA is a sterile diphtheria antitoxin derived from hyperimmunized horses and is indicated for immediate use in patients with diphtheria. Sensitivity testing by performing an intradermal or scratch test and a conjunctival test should be performed before administration.

· The usual dose of DA is 20,000 to 40,000 units for pharyngeal disease, 40,000 to 60,000 units for nasopharyngeal lesions, and 80,000 to 120,000 units for extensive disease of 3 or more days.
Tetanus toxoid (TT), tetanus toxoid adsorbed (TTA), and tetanus immune globulin (TIG)
· In children, primary immunization against tetanus is usually done in conjunction with diphtheria and pertussis vaccination using DTaP or a combination vaccine that includes hepatitis B and polio vaccines. A 0.5-mL dose is recommended at 3, 4, 5, and 18 months of age. and 6. 16 years of age and each 10 years.

· Additional doses of tetanus toxoid are recommended as part of traumatic wound management if a patient has not received a dose of tetanus toxoid within the preceding 5 years.

· In adults or children older than 7 years of age where primary immunization against tetanus alone is needed, a series of three doses of Td is administered intramuscularly; the initial dose is followed by a repeat dose in 1 to 2 months, then the third at 6 to 12 months after the first dose. Boosters are recommended every 10 years.

· Tetanus toxoid may be given to immunosuppressed patients if indicated.

· TIG is used to provide passive tetanus immunization following the occurrence of traumatic wounds in nonimmunized or suboptimally immunized persons. A dose of 250 to 500 units is administered intramuscularly. When administered with tetanus toxoid, separate sites for administration should be used.

· TIG is also used for the treatment of tetanus. In this setting, a single dose of 3000 to 6000 units is administered intramuscularly.
Haemophilus influenzae type (HIB) vaccines
· Hib vaccines currently in use are conjugate products, consisting of either a polysaccharide or oligosaccharide of polyribosylribitol phosphate (PRP) covalently linked to a protein carrier.

· Hib conjugate vaccines are indicated for routine use in all infants and children less than 5 years of age.

· The primary series of Hib vaccination consists of 0.5-mL IM doses at 2, 4, and 6 months of age (for HibTITER [HbOC] and ActHIB [PRP-T]) or doses at 2 and 4 months if PRP-OMP is used . A booster dose is recommended at age 12 to 15 months.

· For infants aged 7 to 11 months who have not been vaccinated, three doses of HbOC, PRP-OMP, and PRP-T should be given: two doses, spaced 4 weeks apart, and then a booster dose at age 12 to 15 months (but at least 8 weeks since dose 2). For unvaccinated children aged 12 to 14 months, two doses should be given, with an interval of 2 months between them. In a child older than 15 months, a single dose of any of the four conjugate vaccines is indicated.
Influenza virus vaccine
· Annual influenza vaccination is strongly recommended for individuals over the age of 6 months with chronic medical conditions that make them at increased risk for the complications of influenza. Indications for annual influenza vaccination are as follows:

· All individuals 50 years of age and older

· Residents of nursing homes

· Adults and children with chronic cardiovascular or pulmonary diseases including asthma

· Adults and children with chronic metabolic disease, renal dysfunction, hemoglobinopathies, or immunosuppression (including immunosuppression from drugs or HIV)

· Children and teenagers receiving chronic aspirin therapy

· Pregnant women

· Health care workers

· Employees of residential care facilities for high-risk patients

· Household members of persons in high-risk groups.

· Individuals who should not be vaccinated are those with anaphylactic hypersensitivity to eggs or other components of the vaccine or adults with febrile illness (until the fever abates).

Measles vaccine
· Measles vaccine is a live attenuated vaccine that is administered for primary immunization to persons 12 to 15 months of age or older, usually as a combination of measles, mumps, and rubella (MMR). A second dose is recommended at 4 to 6 years of age.

· The vaccine should not be given to immunosuppressed patients (except those infected with HIV) or pregnant women.

· The vaccine should not be given within 1 month of any other live vaccine unless the vaccine is given on the same day (as with the MMR vaccine).

· Measles vaccine is indicated in all persons born after 1956 or in those who lack documentation of wild virus infection either by history or antibody titers.

· For postexposure prophylaxis, the vaccine is effective if given within 72 hours of exposure. In addition, immune globulin may be administered intramuscularly at a dose of 0.25 mg/kg (maximum dose 15 mL), if given within 6 days of exposure.

Meningococcal polysaccharide vaccine (MPV)
· MPV is indicated in high-risk populations such as those exposed to the disease, those in the midst of uncontrolled outbreaks, travelers to an area with epidemic hyperendemic meningococcal disease, or individuals who have terminal complement deficiencies or asplenia.

· The vaccine should be made available to students starting college who wish to decrease their risk for meningococcal disease.

· The vaccine is administered subcutaneously as a single 0.5-mL dose.

Mumps vaccine
· The vaccine (usually given in conjunction with measles and rubella, MMR) is given beginning at age 12 to 15 months, with a second dose prior to entry into elementary school. If the vaccine is given before 12 months of age, revaccination is necessary and should be given after reaching 1 year of age.

· The vaccine is also indicated in previously unvaccinated adults and in those in whom a poor history of wild virus infection or previous administration of killed mumps exists.

· Postexposure vaccination is of no benefit.

· Mumps vaccine should not be given to pregnant women or immunosuppressed patients. The vaccine should not be given within 6 weeks (preferably 3 months) of administration of immune globulin.

Pertussis vaccine
· Acellular pertussis vaccine is usually administered in combination with diphtheria and tetanus toxoids (as DTaP).

· The primary immunization series for pertussis vaccine consists of four doses given at ages 2, 4, 6, and 15 to 18 months. A booster dose is recommended at age 4 to 6 years.

· Systemic reactions, such as moderate fever, occur in 3% to 5% of those receiving vaccines. Very rarely, high fever, febrile seizures, persistent crying spells, and hypotonic hyporesponsive episodes occur after vaccination.

· There are only two absolute contraindications to pertussis administration: an immediate anaphylactic reaction to a previous dose or encephalopathy within 7 days of a previous dose, with no evidence of other cause.

Pneumococcal vaccine
Pneumococcal vaccine is a mixture of capsular polysaccharides from 23 of the 83 most prevalent types of Streptococcus pneumoniae seen in the United States.
Pneumococcal vaccine is recommended for the following immunocompetent persons:
· Persons 65 or more years of age. If an individual received vaccine more than 5 years earlier and was under age 65 at the time of administration, revaccination should be given.

· Persons aged 2 to 64 years with chronic illness.

· Persons aged 2 to 64 years with functional or anatomic asplenia. When splenectomy is planned, pneumococcal vaccine should be given at least 2 weeks prior to surgery.

· Persons aged 2 to 64 years living in environments where the risk of invasive pneumococcal disease or its complications is increased. This does not include daycare center employees and children.

Pneumococcal vaccination is recommended for immunocompromised persons 2 years of age or older with
· HIV infection

· leukemia, lymphoma, Hodgkin’s disease, or multiple myeloma

· generalized malignancy

· chronic renal failure of nephritic syndrome and patients receiving

· immunosuppressive therapy

· organ or bone marrow transplant

A single revaccination should be given if 5 or more years have passed since the first dose in persons older than 10 years. In those who are 10 years or younger, revaccination should be given 3 years after the previous dose. Because children less than 2 years of age do not respond adequately to the pneumococcal polysaccharide vaccine, a heptavalent pneumococcal conjugate vaccine was created that can be administered at 2, 4, and 6 months of age and between 12 and 15 months of age. 

Poliovirus vaccines
· Two types of trivalent poliovirus vaccines are currently licensed for distribution in the United States: an enhanced inactivated vaccine (IPV) and a live attenuated, oral vaccine (OPV). IPV is the recommended vaccine for the primary series and booster dose for children in the United States, whereas OPV is recommended in areas of the world that have circulating poliovirus.

· IPV is given to children aged 2, 4, and 6 to 18 months and 4 to 6 years. Primary poliomyelitis immunization is recommended for all children and young adults up to age 18 years. Allergies to any component of IPV, including streptomycin, polymixin B, and neomycin, are contraindications to vaccine use.

· OPV is not recommended for persons who are immunodeficient or for normal individuals who reside in a household where another person is immunodeficient. OPV should not be given during pregnancy because of the small but theoretical risk to the fetus.

Rubella vaccine
· The vaccine is given with measles and mumps vaccines (MMR) at 12 to 15 months of age, then at 4 to 6 years.

· The vaccine should not be given to immunosuppressed individuals, although MMR vaccine should be administered to young children with HIV without severe immunosuppression as soon as possible after their first birthday. The vaccine should not be given to individuals with anaphylactic reaction to neomycin.

· Although the vaccine has not been associated with congenital rubella syndrome, its use in pregnancy is contraindicated. Women should be counseled not to become pregnant for 4 weeks following vaccination.

Varicella vaccine
· Varicella virus vaccine is recommended for all children 12 to 18 months of age and for persons above this age if they have not had chickenpox. Persons aged 13 years and older should receive two doses separated by 4 to 8 weeks.

· The vaccine is contraindicated in immunosuppressed or pregnant patients.

· Children with asymptomatic or mildly symptomatic HIV should receive two doses of varicella vaccine 3 months apart.

Varicella-zoster immune globulin
· Varicella-zoster immune globulin (VZIG) is used for passive immunization of susceptible immunodeficient patients exposed to varicella-zoster (VZ) infection.

· Use of VZIG should be considered in exposed children and certain adults who are immunocompromised and susceptible to VZ. Conditions warranting consideration of VZIG after VZ virus exposure are as follows:

· Children with primary or acquired immunodeficiency, neoplastic disease, or who require immunosuppressive therapy

· Neonates whose mothers develop varicella within 5 days before or 2 days after delivery

· Preterm infants (less than 28 weeks’ gestation or who weigh less than 1000 g) who are exposed to varicella while hospitalized

· Susceptible pregnant women

· Immunosuppressed adults and adolescents

· For maximum effectiveness, VZIG must be given within 48 hours and not more than 96 hours following exposure.
·  Administration of VZIG is by the intramuscular route (never intravenously).

4. The Global Vaccine Action Plan (GVAP) 
The Global Vaccine Action Plan (GVAP) ― endorsed by the 194 Member States of the World Health Assembly in May 2012 ― is a framework to prevent millions of deaths by 2020 through more equitable access to existing vaccines for people in all communities. GVAP aims to strengthen routine immunization to meet vaccination coverage targets; accelerate control of vaccine-preventable diseases with polio eradication as the first milestone; introduce new and improved vaccines and spur research and development for the next generation of vaccines and technologies.
National programmes and systems

Forty years ago, in May 1974, the 27th World Health Assembly resolved to build on the success of the smallpox eradication programme and established the Expanded Programme on Immunization (EPI) to ensure that all children, in all countries, benefited from life-saving vaccine.

The EPI launched at that time recommended the use of vaccines to protect against six diseases: tuberculosis (BCG), diphtheria, tetanus, pertussis (DTP vaccine), measles and poliomyelitis.

Thanks to the progress accomplished by countries, immunization is today one of the safest, most cost-effective, and powerful means of preventing deaths and improving lives. Over the years, all countries of the world have incorporated an increasingly broad immunization agenda in their public health interventions. Immunization programmes are now routinely reaching over 80 percent of children under one year of age.

The continued discovery, research and development of new and improved vaccines has made immunization even more effective in combating major causes of childhood illness and death. Indeed, the number of vaccines available today to protect infants, children and also now adolescents and adults against infectious diseases has increased substantially.

The push for universal childhood immunization in the 1980s, the last stages of the polio eradication effort and the intensified efforts launched in all regions to introduce new vaccines, eliminate measles and rubella, eliminate maternal and neonatal tetanus have acted as a catalyst to bring other health services to previously unreached children.

The public and private sectors are entering a new era of cooperation where the contribution of all partners is important.

Successful national immunization programmes depend on up-to-date policies and effective strategies in order to achieve and sustain their goals. When EPI was established 40 years ago, its focus was on vaccinating infants with a limited number of traditional vaccines. Today the vaccine world has changed dramatically.

The development and availability of many new vaccines targeting a variety of age groups, the emergence of new technologies, the increased public focus on vaccine safety issues, the enhanced procedures for regulation and approval of vaccines, the need to expand the immunization schedule with consideration of all age groups and specific at-risk populations, are all demanding increased attention.

Countries need to have strong mechanisms that enable informed decision-making about immunization priorities and the introduction of new programme strategies, vaccines and technologies.

Immunization Policy

· National Advisory Committees (NITAGs)
· Immunization Practices Advisory Committee (IPAC)
· Country Decision Making: Introducing a new vaccine
Immunization Strategies

· WHO/UNICEF Guidance Note: Criteria to determine if a given vaccination is routine or supplemental dose (Oct 10, 2011)
· Reaching Every District (RED)
· School-based immunization
· World Immunization Week
· Vaccination of health workers
· Periodic Intensification of Routine Immunization 
Vaccine Procurement

Vaccine procurement describes the process of acquiring vaccines domestically or internationally, using specific procurement procedures and/or mechanisms.

The objective of vaccine procurement is to receive products of assured quality at affordable prices in a timely manner, making it possible to optimize immunization programme performance and reduce mortality and morbidity caused by vaccine preventable diseases.

Vaccine procurement is a highly specialized field that differs from the procurement of other drugs and pharmaceuticals. First, vaccines are administered to healthy children and commonly provided free from the government, making vaccine quality and safety a paramount concern. Second, there are relatively few vaccine manufacturers and suppliers. Currently, only 25 manufacturers export significant quantities of vaccines prequalified by WHO. Third, vaccine production requires a long lead-time. Assuming production capacity is available, it takes between 6 to 24 months from the time demand is confirmed and the vaccine is delivered.

Effective vaccine procurement requires a solid understanding of procurement mechanisms and systems, vaccine market dynamics, and the elements of vaccine pricing:

· Procurement mechanisms and systems
Different procurement mechanisms can affect the price and timely access to vaccines. Countries that procure their vaccines directly from suppliers have complete autonomy over the vaccine selection, pricing, and delivery process. Alternatively, countries that choose to delegate vaccine procurement to mechanisms such as the PAHO Revolving Fund (for countries and territories in the Americas) or UNICEF Supply Division, benefit from the advantages of large procurement pools. Another option is to collaborate with other countries to build a regional procurement process. This page describes direct-country procurement and pooled-procurement options and provides links to resources and training tools on vaccine procurement.
· Vaccine market
The vaccine market involves a number of manufacturers located in both developing and industrialized countries, supplying an increasingly diverse array of vaccine products. While sales to high-income countries generate the largest revenues from vaccines, sales to middle- and lower-income countries represent the largest volume of vaccines sold. This page provides an overview of the vaccine market and links to additional resources related to specific vaccine markets.

· Vaccine pricing
Vaccine pricing is becoming increasingly complex and multidimensional at a global level and in certain country contexts. Contracts now include elements such as assured volumes, upfront payment, multiyear contracts, bundling of products, discounts and rebates, etc. These conditions make it more difficult to identify the actual price of a vaccine and to disaggregate all price components.

The WHO Vaccine Product, Price and Procurement (V3P) project has been designed to facilitate the appropriate comparison of price information and to provide countries with accurate, reliable and useful data on vaccine product, price and procurement. The project has developed an information mechanism in the public domain that provides reliable, accurate and un-biased information on vaccine price components, allowing for increased price transparency in procurement processes and more informed decision making for the implementation of vaccine introductions.

WHO/Europe's work in the area of vaccines and immunization is guided by the European Vaccine Action Plan, an ambitious roadmap to ensure equitable and optimal protection of Europe’s population from vaccine-preventable diseases. The Plan was adopted on 17 September 2014 by the 64th session of the WHO Regional Committee for Europe.

Through adoption of EVAP, Member States pledged to step up their efforts and political commitment to:

· sustain polio-free status;

· eliminate measles and rubella;

· control hepatitis B infection;

· meet regional vaccination coverage targets at all administrative levels throughout the Region;

· make evidence-based decisions about introduction  of new vaccines;

· achieve financial sustainability of national immunization programmes.

EVAP outlines a path to achieve these goals in the form of defined objectives, priority action areas and a framework to evaluate and monitor progress. The Plan also proposes innovative strategies to increase the demand for and supply of vaccines, such as tailored immunization programming, online immunization registries and monitoring of public attitudes toward immunization. Evidence-based decision-making on immunization may also be enhanced by strengthening the role of national technical advisory groups.

WHO/Europe provides technical support to Member States to ensure full implementation of the Plan.

Alignment with guiding principles and policies

EVAP is a regional interpretation of the Global Vaccine Action Plan that addresses the specific needs and challenges related to immunization in the WHO European Region.  It is aligned with Health 2020 and other key regional health strategies and polices, and was formulated through a consultative process involving Member States, partners and the European Technical Advisory Group of Experts on Immunization before submission to the 64th session of the Regional Committee for Europe.

5. Medical contraindications for immunizations
Medical contraindications are divided into three groups: temporary (up to one month), long-term (1 to 3 months) and permanent (1 year or more). pediatrician (the therapist) to decide on the establishment or abolition of temporary medical contraindications. Immunological Commission shall decide on the establishment, extension or cancellation of the long-term and continued medical contraindications. The committee consists of: a pediatrician, neurologist, otolaryngologist, allergist and immunologist, epidemiologist.

Acute infectious and non-communicable diseases, exacerbation of chronic diseases are temporary contraindications for vaccinations. Routine vaccination is carried out after the disappearance of acute manifestations of the disease and achieve full remission or a maximum possible, including on the background of the maintenance treatment (except immunosuppressive).
Children not vaccinated on time due to medical contraindications, vaccination is carried out on an individual scheme, according to the recommendations of a pediatrician or other specialists (table 1).
Table 1 - Contraindications to vaccines

	Vaccines 
	Contraindications

	BCG 
	Prematurity (body weight of the child less than 2500 g), morbidity post-vaccination period, which developed within 1 year after primary vaccination with BCG or BCG-M, M. tuberculosis infection, positive or doubtful Mantoux tuberculosis in history.

	DTP 
	Progressive disease of the nervous system: uncontrolled epilepsy, infaltivnye spasms, progressive encephalopathy, afebrile seizures and a history of severe post-vaccination reactions to a previous dose of the vaccine.

	Live vaccines: measles, mumps, rubella combined vaccine 
	Anaphylactic reactions to aminoglycosides, egg protein.

	All live vaccines 
	Primary immunodeficiency, immunosuppression, cancer, pregnancy

	All vaccines 
	Complication to the introduction of the previous dose (anaphylactic shock develops within 24 hours after vaccination, immediate anaphylactic reactions, encephalitis, seizures).

	A vaccine against hepatitis B. 
	Immediate allergic reactions to the yeast and other components of the vaccine.

	Inactivated polio vaccine (IPV). 

	Immediate allergic reactions to streptomycin.


Absolute contraindications to oral polio vaccine is a live ORP and diphtheria and diphtheria-tetanus toxoids (DT, Td, AD, AC) the absence of.
Diseases and conditions, is not a contraindication to immunization 
1. Perinatal encephalopathy.

2. Stable neurological disease.

3. Anemia.

4. Increase in the shadow of the thymus.

5. Allergies, asthma, eczema.

6. Congenital malformations.

7. Dysbacteriosis.

8. Supportive therapy.

9. Topical Steroids.

10. Note on history:

10.1. Prematurity.

10.2. Hyaline membrane disease.

10.3. Hemolytic disease of the newborn.

10.4. Complications after vaccination in the family (except for the gene-rein- forced BCG infection by immunization against tuberculosis).

10.5. Allergy relatives.

6. Complications of Immunization
Vaccine reactions associated with immunization and shows changes in the functional state, without departing from the physiological norm. Common post-vaccination reactions are divided into weak (fever up to 37.9 deg. C), medium (38 - 39.9 deg. C) and strong (above 40.0 deg. C). Local reactions are classified according to the diameter of the infiltrate: weak response (up to 4.9 cm), medium (5 - 7.9 cm) and strong (8 cm or more, or with the presence of lymphangitis lymphadenitis).

Post-vaccination complications - clinical manifestation of persistent pathological changes in the body associated with vaccination

The CDC advises certain individuals not to get specific vaccines. This is because different vaccines have different components. Certain individuals with a compromised immune system are typically advised to wait. People who have experienced allergic reactions to a particular vaccine are generally told to avoid follow-up doses.

Below are guidelines for those who shouldn’t get some of the more common vaccines. 
Tdap

The Tdap vaccine protects against tetanus, diphtheria, and pertussis. The Td vaccine protects against tetanus and diphtheria. Widespread vaccination has greatly decreased the serious consequences of these diseases.

Routine vaccines are recommended. However, there are certain people who should not get these vaccines, including:

· people who have had severe allergic reaction to past doses of DTP, DTaP, DT, or Td

· people who have had severe allergic reaction to any component of a vaccine

· people who have had a coma or seizures within seven days after receiving the DTP or DTaP vaccines

· people who are currently moderately to severely ill

Other concerns to discuss with your doctor before getting the Tdap vaccine include:

· having epilepsy

· experiencing severe swelling from past doses of DTP, DTaP, DT, Td, or Tdap

· having had Guillain Barré syndrome (GBS)

Requirements vary for each vaccine. You may be able to get one of the vaccine options but not another.

Shingles

Shingles is caused by reactivation of the chickenpox virus (varicella zoster virus). This virus is a member of the herpes virus family of viruses but it’s not the same virus that causes cold sores or genital herpes. Shingles is more common in people over 50. It’s also seen in individuals who have a weakened immune system.

Adults over age 60 are recommended to get one dose of the shingles vaccine for protection. However, certain people should not receive this vaccine. Avoid the shingles vaccine if you:

· have allergies to gelatin, neomycin (an antibiotic), or other vaccine components

· have a weakened immune system

· are pregnant, might be pregnant, or intend to get pregnant within the next month

· are currently moderately to severely ill

Certain groups are more likely to have a weakened immune system. This includes individuals who:

· have AIDS

· are on certain drugs, such as high-dose steroids

· are currently being treated for cancer

· have bone or lymphatic cancers

These individuals should not get the shingles vaccine.

7. General requirements for the organization of vaccination office
Vaccination room in the newly constructed, reconstructed outpatient health care facilities for children should consist of:

premises for storage of medical records;

facilities for preventive vaccination;

facilities for preventive vaccination against tuberculosis and tuberculin.
Vaccination room in the newly constructed, reconstructed am bulatorno-patient health care institutions for adults should consist of:

premises for storage of medical records;

facilities for preventive vaccination.
Vaccination room in the newly constructed, reconstructed maternity hospitals and maternity departments of hospital health care organizations must consist of:

facilities for preventive vaccination;

facilities for preventive vaccination against tuberculosis.
All premises vaccination office, as well as equipment and furniture should be kept clean. The premises have ongoing vaccination office and general cleaning.

Current cleaning cabinet vaccination should be carried out at least three times a day, including once with the use of chemical disinfectants. After the daily cleaning should be carried out disinfection of air pollution.

Storage room for medical records vaccination office organization must be equipped with:

desk nurse;

cabinets for storage of medical records.

In the same room must be:

magazines for preventive vaccination;

registers receipt and use of the immunobiological drugs;

instructions for using the immunobiological drugs;

acts of writing off the immunobiological drugs;

register of temperature and relative humidity;

Plan of emergency measures in the event of irregularities in the cold chain;

forms of primary medical documents, some storage order of the head of the organization of health care;

applicable regulatory acts governing the conduct of preventive vaccinations.

Venues for preventive vaccination vaccination office organization must be equipped with:

refrigeration equipment;

icepacks;

thermoindicators;

medical cabinet;

Bix with sterile material;

medical couch and a chair;

medical tables;

changing table *;

containers with disinfectant;

germicidal lamp;

Thermo containers (Thermos).

Refrigeration equipment including The vaccination must-office chat:

refrigerators for storing the immunobiological drugs;

freezer for storing ice packs;

thermo transport immunobiological drugs.
The medical cabinet vaccination office organization should be stored:

set of drugs for emergency (emergency) medical care;

set of drugs for emergency prevention of HIV infection and parenteral hepatitis;

disposable syringes;

supply of needles to disposable syringes;

sterile material.

Vaccination office organization must be equipped with:

separate tanks for disinfection and collection of medical waste by groups;

puncture-proof container with a lid for the disinfection of waste syringes, swabs, ampoules and vials with immunobiological drugs.

Sterile material for preventive vaccination should include: cotton, gauze or cotton balls, wipes.

Disposable syringes for preventive vaccination must be of the following types: size: 1, 2, 5 and 10 ml additional set of needles;

tuberculin syringe.

Calculating the number of single-use syringes for the year should be made taking into account the organization of vaccinations performed annually with a margin of 25% of this amount syringes.
Tests for self-control of students' knowledge
1. Routine immunization against measles subject:

Possible answers:

a) children up to 6 months;

b) children of 12 months and 6 years;

c) adults.
2. How to enter the inactivated polio vaccine:

Possible answers:

a) subcutaneously;

b) orally;

c) intradermally;

g) intramuscularly.
3. Which of the vaccine can be administered to children with immunodeficiency?

Possible answers:

a) BCG 

b) DPT;

c) OPV;

d) IPV.
4. Vaccine reactions – it:

Possible answers:

a) changes in the functional state of the organism, without departing from the physiological norm, associated with vaccination;

b) a pathological condition of the body that is outside the norm phi physiologically associated with vaccination;

c) severe local reaction at the injection site.
5. Constant contraindication to all vaccines:

Possible answers:

a) anaphylactic shock;

b) non-progressive disease of the nervous system;

c) pregnancy;

d) acute diseases
6. By vaccine reactions is

Possible answers:

a) a strong common reaction;

b) severe local reaction;

c) convulsions;

d) anaphylactic reaction;

d) encephalitis.
7. With the development of complications of the vaccine must be:

Possible answers:

a) send an emergency notification to the center of Hygiene and Epidemiology;

b) send a notice to the Research Institute;

c) the chief medical health facilities.
8.  Constant contraindications for live vaccines:

Possible answers:

a) pregnancy;

b) immunosuppression;

c) primary immunodeficiency;

d) chronic diseases of organs and systems;

d) malignancies.
9. What data is needed for planning vaccination:

Possible answers:

a) data on the total number of children in the area over the ages;

b) data on children with temporary and permanent medical pro contraindications;

c) The birth rate of children in the first half;

g) data on the place of residence;

e) data on the epidemic situation in the area;

e) analysis of the plan for the previous year.
10. A record of the vaccinations are performed:

Possible answers:

a) the history of development of the child;

b) the map of preventive vaccinations;

c) the register of infectious diseases;

d) the medical record of the child;

d) the register of preventive vaccinations.
11. What is the minimum interval can be between the administration of different vaccines:

Possible answers:

a) 2 weeks;

b) 1 month;

c) 2 months;

d) 6 months.
12. Evidence of strong overall response to the vaccine is a temperature rise:

Possible answers:

a) above 390 C;

b) higher than 380 C;

c) higher than 370 C;

d) above 400 C.
13. HIV-infected children can get vaccinated:

Possible answers:

a)  only live vaccines;

b) all the vaccines, except for the living;

c) all vaccines;

g) only toxoids.

Task 1
1. The temperature on the top shelf of the refrigerator - -2◦S, there are stored 5 packs of oral polio vaccine, DPT 3 packs, stacked on the middle shelf 4 Packing BCG vaccines.

Packaging lie at a distance of 3-4 cm apart. On the bottom shelf are packaging products for the treatment of anaphylactic shock ─ diphenhydramine, prednisone, adrenaline. The thermostat is at maximum speed.

Does temperature storage on the top shelf?

It is placed a vaccine?

What else are violations of the rules of use of the refrigerator in the office of the vaccine?

Can the violations entail serious in the investigation? What kind? What should you do first?
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