Topic 3: the infectious diseases included in the national calendar of preventive vaccinations 

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.

9. Calendar of preventive vaccinations.

10. Immunization at certain infectious diseases.

 11. Evaluation of the quality and effectiveness of the immunization.

Training material 
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).

 9. Calendar of preventive vaccinations
Calendar of preventive vaccinations  - the main mechanism for implementing immunization programs, rational scheme, which determines the number of doses and timing of administration of each vaccine, compatibility agents.
The recommended vaccines are the following: 

 BCG - Bacillus Calmette-Guerin 

 OPV - Oral Polio Vaccine 

 DPT - Diphtheria, Pertussis, Tetanus 

 HepB - Hepatitis B 

 TT - Tetanus Toxoid 

 Measles - Measles 

 DT - Diphtheria and Tetanus 

 DTP-HepB - Diphtheria, Tetanus, Pertussis, and Hepatitis B.
Table 2 - Calendar of preventive vaccinations  
	The timing of vaccination
	Name of the vaccine


	1 day (12 hours)
	HepB -1

	3-5 days
	BCG -1

	One month
	HepB -2

	2  month
	pneumococcal vaccine

	3 м month 
	DPT -1,  IPV -1 (OPV -1), 
Haemophilus influenzae type (HIB) vaccines

	4 month 
	DPT -2, OPV -2, Haemophilus influenzae type (HIB) vaccines, pneumococcal vaccine

	5 month 
	DPT -3,  OPV -3,  HepB -3, 
Haemophilus influenzae type (HIB) vaccines

	12 month 
	MMR, pneumococcal vaccine 

	18 month 
	DPT -4, OPV - 4, 


	24 month 
	OPV -5 
Haemophilus influenzae type (HIB) vaccines

	6 years 
	DT , MMR

	7 years
	OPV -6, BCG (BCG -М)

	11 years 
	DA -М

	Children from 6 месяцев
	Influenza virus vaccine


	16 л years  и each subsequent 10 years  до 66 years 
	DT -М


Task 1 
The incidence of diphtheria among unvaccinated 250 100000

morbidity among vaccinated children 50 to 10,000

Calculate the rate of effectiveness of the vaccination by the formula:

B / A. B is morbidity unvaccinated children

A - the incidence of vaccinated children

If the indicator will turn 10 and more, it speaks about the effectiveness of vaccination.

What are the reasons for the ineffectiveness of vaccination may be?

Task 2
1. 200 children are vaccinated against Haemophilus influenzae, have identified 1 child with an increase in temperature above 39 ° C and 3 children with fever up to 37.5 ° C

What follow-up of health workers who spend vaccinated?
Task 3

1. A child born to a mother infected with hepatitis B. A child has no contraindications to vaccination.

Is it necessary to immunize a child against hepatitis B?

Task 4

1. Baby 5 months 2 months of age had been ill with pertussis.

The maternity ward was vaccinated against tuberculosis and hepatitis B. What he should get vaccinated in the first year of life?
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