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EXPLANATORY NOTE

Total training time: 5 hours.
The knowledge acquired by the students in the methods of drug use for both 

active and passive immunization, in the organizational and methodological basics 
of vaccination, as well as in the methodological techniques of assessing the quality 
and effectiveness of immunization will allow them to plan and purposefully imple-
ment specific prevention of infectious diseases, to perform emergency prevention 
of infections in a specific epidemiological situation taking into account the activity 
of the mechanism of transmission and receptivity of the population that has been in 
contact with the source of infection. 

Аim: to study and analyze the main characteristics of vaccines, condi-
tions of their storage and transportation; indications and contraindications for 
vaccination; postvaccinal reactions and their prevention; requirements for the
arrangement of vaccination campaigns; accounting and reporting documents con-
cerning the immunoprophylaxis of infectious diseases; Preventive Immunization 
Schedule.

Objectives: 
1. Study:

 – the concepts of «immunity», «body’s immune response»;
 – characteristic features of the primary and secondary immune response of 

the body; 
 – immunobiological prevention means: live vaccines; killed (inactivated)

vaccines; chemical vaccines, corpuscular vaccines, conjugated vaccines, split vac-
cines, molecular vaccines, recombinant vaccines; toxoids; 

 – emergency prevention: immune sera; immunoglobulins; bacteriophages;
 – indications for preventive vaccinations;
 – contraindications to preventive vaccinations;
 – post-vaccination reactions and its classification;
 – general requirements for the arrangement of vaccination procedures;
 – preparations and immunization schedules against viral hepatitis B, tuber-

culosis, polio, diphtheria, pertussis, tetanus, measles, mumps, rubella; possible 
post-vaccination reactions and contraindications to drugs used for the prevention 
of these diseases;

 – arrangement and procedure for emergency tetanus prevention, indications 
and contraindications for the administration of human tetanus immunoglobulin and 
antitetanic sera;

 – preparations, immunization schedules and vaccination schedules against 
rabies, influenza, Hib infection, pneumococcal disease; possible post-vaccination 
reactions and contraindications to drugs used for the prevention of these diseases;

 – arrangement and procedure for emergency rabies prevention;
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 – indications for the administration of a conditional and unconditional 
course of rabies vaccination using rabies vaccines and rabies immunoglobulin;

 – reactions associated with rabies vaccines and rabies immunoglobulin.
2. Get acquainted with:

 – the organization of vaccination in Belarus;
 – instructional guidance documents regulating immunization work in Be larus;
 – the work of the vaccination room;
 – planning and recording of preventive vaccinations;
 – an indicative basis for actions in the registration of post-vaccination re-

actions;
 – the organization of emergency tetanus prophylaxis in Belarus;
 – the organization of emergency rabies prophylaxis in Belarus.

3. Learn to:
 – make individual vaccination schedules;
 – carry out emergency prophylaxis for persons who have been in contact 

with the source of infection in the epidemic foci;
 – carry out emergency prophylaxis of tetanus in injured persons;
 – carry out emergency rabies prophylaxis for persons who have received 

animal bites.
Requirements to the initial level of knowledge. To fully master the topic, 

the student needs to know from the course:
 – Infectious diseases: prevention and treatment of infectious diseases;
 – Microbiology, Virology and Immunology: the concept of susceptibility 

and immunity; anti-infective immunity; immune response and its types; principles 
of specific prophylaxis and etiotropic therapy.

Control questions from related disciplines:
1. Give the definitions:

 – «susceptibility»;
 – «immunity», types of immunity;
 – «immune response». 

2. Describe:
 – stages of immune response development, its types;
 – factors, influencing the development of the immune response.

3. Give the definitions:
 – «genotype» and «phenotype»;
 – «variability», types of variability;
 – «population»;
 – «pathogenicity», «virulence», «virulence factors».

4. Define:
 – the concept of the infectious process;
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 – the stages of the course of infectious diseases;
 – the classification of infectious diseases by severity, carriage of pathogens 

of infectious diseases.
Control questions on the theme of the session:
1. Give the definitions «immunity», «body’s immune response».
2. Describe the primary and secondary immune response of the body.
3. Characterize the following vaccination means:

 – live vaccines;
 – killed (inactivated) vaccines;
 – chemical vaccines;
 – corpuscular, conjugated, split, molecular, recombinant vaccines;
 – toxoids.

4. Make a characteristic of:
 – immune sera;
 – immunoglobulins.

5. Identify the main issues in the organization of vaccination:
 – indications for preventive vaccinations;
 – contraindications to preventive vaccinations;
 – post-vaccination reactions;
 – general requirements for the organization of vaccination;
 – work of the vaccination room;
 – planning and recording for preventive vaccinations.

6. Make a characteristic of:
 – recombinant vaccine against viral hepatitis B (HBV): indications; doses 

and routes of administration; immunization schedule; contraindications; adverse 
reactions after immunization;

 – BCG, BCG-M vaccines: indications; doses and routes of administration; 
immunization schedule; contraindications; adverse reactions after immunization;

 – oral polio vaccine (OPV), inactivated polio vaccine (IPV): indications; 
doses and routes of administration; immunization schedule; contraindications; ad-
verse reactions after immunization;

 – pertussis-diphtheria-tetanus vaccine (DTaP/DTwP/Dtap): indications; 
doses and routes of administration; immunization schedule; contraindications; ad-
verse reactions after immunization;

 – adsorbed diphtheria-tetanus toxoid (DT): indications; doses and routes of 
administration; immunization schedule; contraindications; adverse reactions after 
immunization;

 – adsorbed diphtheria-tetanus toxoid with a reduced content of antigens 
(Td): indications; doses and routes of administration; immunization schedule; con-
traindications; adverse reactions after immunization;
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 – adsorbed diphtheria toxoid (Dt): indications; doses and routes of administra-
tion; immunization schedule; contraindications; adverse reactions after immunization;

 – adsorbed tetanus toxoid (Tt): indications; doses and routes of administration; 
immunization schedule; contraindications; adverse reactions after immunization;

 – tetanus human immunoglobulin (TI): indications; doses and routes of ad-
ministration; immunization schedule; contraindications; adverse reactions after 
immunization;

 – tetanus serum: indications; doses and routes of administration; immuniza-
tion schedule; contraindications; adverse reactions after immunization;

 – vaccine against measles, mumps and rubella (MMR): indications; doses 
and routes of administration; immunization schedule; contraindications; adverse 
reactions after immunization;

 – influenza vaccines: indications; doses and routes of administration; immu-
nization schedule; contraindications; adverse reactions after immunization;

 – vaccine against Hib-infection: indications; doses and routes of adminis-
tration; immunization schedule; contraindications; adverse reactions after immu-
nization;

 – vaccines against pneumococcal infection: indications; doses and routes of 
administration; immunization schedule; contraindications; adverse reactions after 
immunization;

 – emergency rabies prevention: indications, doses and routes of administra-
tion; immunization schedule; contraindications; adverse reactions after immuni-
zation.

7. Give the definition «Immunization Schedule».

THE MAIN IMMUNOLOGICAL DEFINITIONS

Susceptibility is genetically determined body’s ability to respond to the in-
troduction of pathogens, parasites by the development of the infectious process in 
various forms (disease, asymptomatic infection, carriage). 

Susceptibility expresses the quantitative relation of a certain kind (species) 
or an individual organism to a specific type or variant of the pathogen. The sus-
ceptibility can be absolute, or full, high, moderate, weak or completely absent. 
Individual susceptibility is determined by numerous endogenous (internal) and 
exogenous (external) factors. Essential factors of the first group include genetic 
predisposition, natural immunity, condition of the immune system, physiological 
state of the microorganism, age, gender, etc. The main external factors influencing the 
susceptibility are diets, physical overexertion, overheating, hypothermia, chemical, 
radiation exposure, etc. After an infectious illness or immunization susceptibility 
decreases very sharply and can turn into the opposite condition — insusceptibility.
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Insusceptibility is a body’s response mechanism for fighting against bacteria, 
viruses and other foreign substances. If a cell or tissue (such as bacteria or a trans-
planted organ) is recognized as not belonging to the body, the immune system will 
act against the «invader». The immune system is the body’s method of fighting 
external invasions. There are immune (specific) and non-immune (non-specific) 
defense mechanisms.

Insusceptibility is a body’s condition hindering adaptation and reproduction 
of a parasite in the body. 

There are specific and individual types of insusceptibility.
Specific insusceptibility is due to a combination of biological characteristics 

that are inherent to a particular type of organisms acquired in the process of their 
evolution. For example, people don’t get sick with many diseases — plague of 
cattle, plague of dogs, etc. Animals have a resistance to certain diseases also: go-
norrhoea, syphilis, diphtheria, cholera, measles, etc.

Individual insusceptibility is divided into genotypic and phenotypic.
Individual immunity depends on genetic predisposition, the state of natural 

immunity, resistance, sex, age, physiological condition, sensitization to the antigen 
of the causative agent and other factors of the internal environment. Individual 
insusceptibility is markedly influenced by nutrition, vitamin intake, bad habits (al-
cohol addiction, smoking, drugs using), and various external influences:

a) conditions of work and life;
b) physical and chemical factors;
c) climatic conditions.
Susceptible organisms also possess a certain degree of immunity to infec-

tions. The infectious disease develops only in case of penetration into the body of 
an adequate dose of pathogens.

Immunity is a way of protecting the organism from genetically alien sub-
stances (antigens) of exogenous and endogenous origin. It’s aimed at maintaining 
and preserving homoeostasis, the structural and functional integrity of the organ-
ism and the genetic individuality of each organism and species as a whole.

Immunity is a biological phenomenon common to all organic forms of matter, 
characterized by multidimensional and diverse mechanisms and manifestations. 
Different mechanisms of immune protection are interrelated and complementary. 

Immunity is divided into innate and acquired by origin.
Acquired immunity is the immunity to a foreign agent, and acquired in the 

course of individual development, that is the development of each individual se-
parately.

There is a distinguish between natural and artificial acquired immunity, each 
of which can be active or passive.

Natural active immunity results when exposure to the causative agent (after 
the disease or after the hidden contact without symptoms of the disease).
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Natural passive immunity develops as a result of transmission of ready pro-
tective factors (lymphocytes, antibodies, cytokines, etc.) from mother to fetus 
through the placenta (transplacental), or with maternal milk. 

Artificial active immunity is induced after the inoculation of vaccines and 
toxoids, which contain microorganisms or their substances i. e. antigens. Active 
immunization designed for the production of immunity by the body.

Artificial passive immunity results from the introduction into the body of 
ready-made antibodies or immune cells that were produced in the body of a donor 
(human or animal).

Since the formation of immunity involves immune system cells and humoral 
factors, an active immune system is differentiated depending on which component 
of immune response plays a leading role in the formation of the protection antigen. 
Therefore, there is humoral and cellular immunity.

Depending on the nature of the foreign substance there are anti-toxic, anti-
viral, antifungal, antibacterial, antiprotozoal, transplantation, anticancer and other 
types of immunity.

Immunity can be maintained either in the absence, or in the presence of a fo-
reign substance in the body. In the first case, the agent plays the role of a starting 
factor, and the immunity is called sterile, in the second case a non-sterile immunity 
develops. An example of sterile immunity is vaccine-induced immunity with the 
inoculation of killed vaccines, and non-sterile immunity in tuberculosis, which is 
supported by the constant presence of Mycobacterium tuberculosis in the organism. 

Immunity may be systemic, or generalized, involving the whole body, and 
local, providing for a more pronounced resistance of the individual organs and 
tissues.

MECHANISMS OF POST-VACCINATION IMMUNITY

Immunization is a method of creating a specific immunity.
Vaccine-induced immunity is a specific immunity to a specific infectious 

disease resulting from vaccination. 
Molecules, causing the formation of specific immunity to the infectious dis-

ease, are the protective antigens of the pathogen that is introduced into the body in 
vaccines. The vaccine type and the presence of adjuvant are essential in the distri-
bution of vaccine antigens in the body.

Stages of vaccine antigen distribution in the body: 
1. An antigen is present at the site of its introduction. Upon introduction of 

the antigen about 20 % of it undergoes processing and presentation with the help 
of local supporting cells (Langerhans cells, dendritic cells) which then migrate to 
regional lymphatic nodes, spleen and liver. 
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2. About 80 % of the antigen is transported via lymphatic vessels to the region-
al lymph nodes, thoracic duct lymph and blood. In regional lymph nodes, the antigen 
also contributes to the accumulation of immune cells. There is an intensive process of 
digestion of antigen, the formation of peptides and their presentation to lymphocytes 
in conjunction with the antigen of the major histocompatibility complex (MHCC).

3. Fixing of the antigen in various organs (spleen, liver), which is the process 
of processing and presentation of the antigen.

4. The elimination of the antigen from the body.
Such a stepwise development of the immune process upon the introduction of 

a vaccine should ensure the formation of a persistent protective immunity.
The formation of the immune response to the vaccine mimics the nat-

ural infection process. The main role in determining the duration and intensity 
of the immune response belongs to the antigen. Depending on the fact, whether 
T-lymphocytes participate or do not participate in the synthesis of antibodies, all 
antigens are divided into thymus-independent and thymus-dependent. Bacteria 
contain T-independent and T-dependent antigens, while viruses have got only 
T-dependent ones.

IMMUNE RESPONSE OF THE HUMAN BODY

The immune response is a complex multicomponent reaction of the immune 
system induced by the antigen.

The development of humoral and cellular immune response can be divided 
into several stages:

1. Induction stage. Antigen processing and presentation. The stage of in-
duction (afferent phase) includes the time of introduction of the antigen in the 
body, processing of antigen and its presentation to T-cells. The development of an 
immune response requires participation of accessory cells such as macrophages, 
dendritic cells and Langerhans cells, which provide processing and antigen pre-
sentation. The essence of the process is the enzymatic processing of the antigen 
peptide determinants which become available for recognition by T-cells. The initial 
stage of the immune response can be divided into 3 steps: antigen endocytosis 
(phagocytosis, pinocytosis), antigen processing and presentation to T-cells.

2. Immune regulation stage. Immune regulation stage is characterized 
by proliferation and differentiation of immune cells, and by action of immune- 
regulatory mediators of cell interactions. T-helper cells are important contributors 
of an expressed immunity.  Th-1 participate mainly in the development of cellular 
immunity, hypersensitivity of delayed type (HDT) and cytotoxic responses. Th-2 
participate in the development of humoral immunity and immediate hypersensitiv-
ity. Regulatory effect of T-helper cells is released through cytokines.
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3. Effector stage. The effector phase involves the activation of effector cells. 
This results in the release of non-specific effector mediators, development of cel-
lular reactions or formation of circulating antibodies.

4. Immune memory. Periods of specific antibody formation in response to 
the introduction of the vaccine (fig. 1):

a) latent phase: the macrophages process the antigen, present it to T- lym-
phocytes, Th activate B-lymphocytes, they latter are transformed into antibody- 
forming plasma cells and at the same time, B-memory lymphocytes are formed. 
The time interval from the introduction of the vaccine to the appearance of anti-
bodies in the serum is from several days to 2 weeks (it depends on the vaccine type, 
mode of administration and characteristics of immune system);

b) growth phase is exponential increase of antibody number in the serum 
lasting from 4 days to 4 weeks; 

c) stable phase — the number of antibodies is maintained at a constant level; 
d) reduction phase — after reaching the maximum antibody titer, it starts to 

reduce. First the process is relatively quick, then it slows down. The duration of 
the reduction depends on the ratio of the antibodies synthesis rate and antibodies 
lives. When the reduction in the level of protective antibodies reaches a critical 
value, the protection decreases, and it becomes possible for a person to fall ill upon 
contact with a source of infection. Therefore, to maintain the expressed immunity, 
it is often necessary to introduce a booster dose of vaccine.

Fig. 1. Dynamics of antibody formation in the primary (priming) and secondary 
(booster immunization) antigen administration. Periods of specific antibody formation

(A. A. Vorobyov et al., 2003):
a — latent; b — logarithmic growth; c — stationary; d — reduction

Days                        Months                    Days             Months         Years

Priming                                                   Booster

Ig rate

a

b

c

d

a

b

c

d
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There is a primary and secondary immune response of an organism.
The primary immune response is observed on the initial introduction of the 

antigen. The secondary immune response develops after repeated contacts of the 
immune system with antigens.

The primary immune response to the antigen is followed mainly by the pro-
duction of IgM, while the secondary response results in the change of plasma cells 
from production of IgM to more mature isotypes leading to the production of an-
tibodies of IgG, IgA or IgE classes with higher affinity to the antigen. IgG has the 
highest affinity. They neutralize exotoxins, activate complement and have a high 
affinity to Fc-receptors of all types. Neutralization and removal of free pathogens 
are realized by their opsonization and subsequent phagocytosis. IgG is also an 
important factor in the fight against intracellular pathogens. IgG makes the cells 
affected by the pathogens available for antibody-dependent cellular cytolysis due 
to opsonization. 

Immunological memory is the ability of immune system to respond to re-
peated contact with the antigen faster, stronger and longer compared to the primary 
response. 

Secondary immune response is characterized by the following features:
1. Earlier development of immune response compared to the primary one.
2. Reducing in the dose of the antigen necessary to achieve an optimal re-

sponse.
3. Increase of the immune response intensity and duration.
4. Strengthening of humoral immunity: increase in the number of anti-

body-forming cells and circulating antibodies, Тһ-2 activation and increased pro-
duction of their cytokines (IL 3, 4, 5, 6, 9, 10, 13), reduction of the time to the 
production of IgM, IgG and IgA.

5. Improvement of humoral immunity specificity.
6. Cell-mediated immunity strengthening: increased number of antigen- 

specific T-lymphocytes, the activation of Th-1 and increased production of their 
cytokines (γ-interferon, FTN, IL 2), enhancing the affinity of the antigen-specific 
receptors of T-lymphocytes.

The efficiency of the secondary immune response depends primarily on suffi-
cient intensity of the primary antigenic stimulus, and on the duration of the interval 
between the primary and secondary antigens introduction. 

Antibodies play an important role in the process of immune response and 
the main role in its development belongs to B-lymphocytes, but cellular immu-
nity has a particular importance, the main role in its development belongs to 
T-lymphocytes.
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FACTORS INFLUENCING THE DEVELOPMENT
OF POST-VACCINATION IMMUNITY

The development of post-vaccination immunity, its intensity and duration de-
pends on various factors:

 – immunobiological medicine (IBM);
 – macroorganism state;
 – environment.

IBM factors:
1. Compliance of vaccine strain with the circulating pathogen.
2. Presence of protective antigens in the vaccine. 
3. Immunogenicity. In case of natural immunization or the introduction of 

live and inactivated vaccines, the body responds to all types of antigens included in 
the composition of microorganisms. In case of chemical, subunit, recombinant, and 
synthetic DNA-vaccines the immunity is weaker, as it results only from the effect 
of individual antigens. However, in terms of development of protective immunity, 
the latter vaccines are more preferable.

Methods for improving immunogenicity of the vaccine: 
 – separation, purification, modification of protective antigen;
 – targeted delivery of the antigen;
 – usage of adjuvants and the creation of a depot of antigen.

4. The vaccine purification degree largely determines its quality and re-
duced frequency of side effects after vaccination. It’s necessary to create immunity 
to 1–2 main antigenic determinants of the pathogen for protection against infec-
tion. However, modern technologies of design and production of natural vaccines 
don’t allow a high degree of purification.

Although purification of the vaccine from ballast substances is of fundamen-
tal importance, impurities in many vaccines reach 90 %. In addition to the main 
active ingredient, vaccines contain ballast substances: components of the destroyed 
microbial cells, adjuvants, preservatives, fillers, stabilizers, components of the nu-
trient medium on which microorganisms are cultivated. 

Adjuvants (lat. ajuvare to help) are substances or compositions of substances, 
which increase non-specific immune response when co-administered with the vaccine.

Classification of adjuvants by their origin:
1) mineral (colloids (Al(OH)

3
), crystalloid, soluble compounds);

2) vegetal (saponins);
3) microbial structure: corpuscular (M. bovis, C. parvum, etc.) and the sub-

unit components of the cell wall (muramyl dipeptide), LPS, ribosomal fraction, 
nucleic acids (sodium nukleinate);

4) cytokines and peptides of the thymus origin (taktivin, timalin, timoptin 
etc.) and bone marrow (myelopid) origin; 
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5) synthetic (polyelectrolytes, polynucleotides, etc.); 
6) structural elements of the target epitope; 
7) artificial adjuvant systems (liposomes, microparticles).
Mechanisms of adjuvant action:
1) changing the antigen properties (aggregate structure, molecular weight, 

polymerization, solubility, etc.);
2) stimulation of antigen-presenting cells (APC):

a) the creation of an antigen depot, slowing of its excretion from the body, 
enhancement of immunogenicity;

b) involvement in the localization of antigen immunocompetent cells (IСС);
с) targeted delivery of antigen to antigen-presenting cells (APC: macro-

phages, dendritic cells);
3) control of the immune response type:

a) programming APC for stimulation of Th-1/2/3/17;
b) mobilization of Th-memory response to the vaccine antigen;
c) creating a microenvironment of a particular type;

4) control of the intensity of the immune response:
a) stimulation of a local inflammatory reaction;
b) enhancement of the early stages of the immune response (immunocom-

petent cells (ICC) activation, proliferation and differentiation).
Adjuvant side effects:
1) changes (morphological and biochemical) at the injection site and regional 

lymph nodes;
2) increase in the sensitizing properties of the vaccine;
3) non-specific polyclonal activation of cellular reactions.
5. The dose of the vaccine must be optimal to provide a protective effect.
Consequences of incorrect antigen titration: 
1) high dose can induce:

a) autoimmune reaction as a result of polyclonal activation of lympho-
cytes, stimulating the formation of auto-antibodies and specific clones of autore-
active lymphocytes;

b) immunological tolerance;
2) low dose promotes sensitization, which can manifest itself later like aller-

gic reaction in susceptible persons.
6. The duration of antigenic stimulation. 
7. The frequency of introduction. 
Primary vaccination (first vaccine introduction) is called priming. Booster 

immunization is secondary, tertiary, etc. immunization (e. g., the 2nd and the 3rd 
introduction of DTаP, IPV) with the optimal interval of 1–2 months. 

Vaccination may be priming (measles, mumps, rubella, tuberculosis) or it can 
consist of priming and booster immunization (polio, pertussis, diphtheria, tetanus, 
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HBV). Booster immunization is necessary for the introduction of sub-immunogenic 
vaccines.

The intervals between doses of vaccines are strictly regulated. If you decrease 
the interval between vaccine injections, vaccine can be neutralized by antibodies 
formed after the first injection. The increase of the interval between vaccinations 
leads to an immune titers decrease. These children can fall ill before they will be 
re-vaccinated. 

Vaccination creates the basic immunity and induces immunological memory.
Booster immunization is a hyper-immunization, i.e. repeated administration 

of the vaccine after a certain period of time after complete vaccination. After 
booster immunization secondary immune response develops and antibody levels 
start to increase. The mechanism is explained by existing the memory cells that 
ware formed during the primary immune response to the antigen. However, the 
maximum increase of antibody concentration is achieved when booster vaccina-
tion is carried out only if the initial titers of antibodies are low. The previous high 
level of antibodies hinders production of the additional ones and their long-term 
preservation, and in some cases, a decrease in antibody titers is observed as a re-
sult of their neutralization.

The intervals between vaccinations in case of the introduction of different 
vaccines. It was noticed that simultaneous application of several vaccines may 
induce variable immune responses to them. WHO believes that the introduction of 
several vaccines on one day can be only in case when their effectiveness and safety 
is well established, what is reflected in the immunization schedule. Moreover, mix-
ing of different vaccines in the same syringe is banned, as it can lead to a reduction 
of the vaccine immunogenicity. If live antiviral vaccines haven’t been introduced 
on one day, another vaccination is possible not earlier than in a month. 

Microorganism-dependent factors:
1. Individual immune reactivity is determined by the genotype of the 

organism, therefore the population always includes high responsive (≈ 20 %), 
moderately responsive (≈ 50–70 %), non-reactive (do not respond to antigen) 
(≈ 10 %) individuals. 

2. Age. Development of post-vaccination immunity is weakened during pe-
riods of physiological immunodeficiency: young children and the elderly people.

However, introduction of antigens into the immune system of a full-term 
newborns leads to the development of an immune response, including cellular. 
Vaccinations should be performed in early childhood, when there is a risk of get-
ting infectious diseases.

3. General health condition. 
4. Contraindications. The list of contraindications to vaccination specified 

in guidance documents must be strictly followed.
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Factors that depend on the external environment:
1. The socio-political conditions. Migration leads to difficulties of coverage 

by vaccination and compliance with the calendar, resulting in the reduction of im-
mune layer. 

2. Compliance with vaccine storage and transporting rules. Transportation 
and storage of vaccines must be carried out in compliance with cold chain rules. 
It is necessary to strictly observe the storage period for the vaccine after the open-
ing of the ampoule and taking of vaccine doses from multidose vials.

3. Compliance with the vaccination technique. Dosing and methods of ad-
ministration of the vaccine should be determined in accordance with the instruc-
tion. Vaccines should be introduced with separate disposable syringes in different 
areas of the body. It is better to avoid the introduction of two vaccines in one limb 
(especially if one of the injections is DTwP). Injections should be spaced away 
from each other not less than 3–5 cm, so that possible local reactions do not overlap.

4. Health education of the population. The vaccinated (and their parents) 
should know about the importance of immunization to prevent the risk of develop-
ing a disease, to have all the information about vaccines, their effects and contra-
indications to vaccination.

5. Proper preparation for vaccination and compliance of the vaccination 
regime.

MEDICAL IMMUNOBIOLOGICAL PREPARATIONS (DRUGS)

Medical immunobiological preparations (MIP) are designed for specific 
prophylaxis (immunoprophylaxis), diagnosis and treatment (immunotherapy) 
of infectious or allergic diseases. MIP which are used for immunization, in ac-
cordance with the purpose and principles of manufacturing, named immunobio-
logical medicines (IBM) and can be divided into the following groups: vaccines, 
immune sera and immunoglobulins (Ig). Vaccines and toxoids are designed to 
create an active immunity, immune sera and immunoglobulins used for creating 
passive immunization.

V

According to the proposal of Louis Pasteur, vaccines are all drugs derived 
from microorganisms, antigens and toxins, which are used for active immunization 
of humans and animals for preventive and therapeutic purposes. 

Live (attenuated) vaccine are a suspension of microorganisms (bacteria, 
viruses, Rickettsia) that are grown on various nutrient substrates in laboratories. 
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The main feature of vaccine strains is genetically fixed loss of their pathogen-
ic properties and loss of ability to induce a typical infectious disease in humans, 
which essentially distinguishes them from circulating pathogenic strains of infec-
tious diseases. However, vaccine strains have the ability to multiply in the regional 
lymph nodes and internal organs. 

The presence and reproduction of vaccine strain in the body usually lasts for 
a few weeks and is not accompanied by clinical manifestations characteristic of 
this disease, leads to the formation of immunity against infectious diseases caused 
by pathogenic forms of the corresponding pathogen. In some cases (e. g., BCG) 
vaccine strains in L-forms survive in the body for several years.

Live vaccines have advantages, the most significant of which are: the intensi-
ty, strength and duration of immunity; a single introduction of vaccinе (determined 
by the ability of vaccine strains to replicate in the human body); the possibility of 
different administration routes, not only parenteral, but also more simple routes 
(cutaneous, oral, intranasal). 

The disadvantage of live vaccines is die-away of the vaccine strains during 
the production process, transportation and storage. 

Live vaccines against measles, mumps, tuberculosis, polio, tularemia, brucel-
losis, anthrax, plague, and other infections are widely used.

Inactivated (killed) vaccines are divided into corpuscular, chemical, con-
jugate, subvirion (split) and subunit (molecular), virosomal and recombinant vac-
cines.

Corpuscular vaccines are derived from the whole virus or bacteria and their 
biological capacity for growth or reproduction being terminated. Depending on 
the type of microorganism different methods of inactivation are used (heat with 
acetone, alcohol, formalin, phenol). Killed vaccines are more stable in storage than 
live ones. However, to exclude the possibility of changing their properties, killed 
vaccines must be stored at temperature +2 to +8 ℃. Freezing of liquid killed vac-
cines must be prevented. This will increase the reactogenicity of the vaccine due to 
the release of bacterial antigens in the liquid phase of the drug.

The efficiency of killed vaccines is lower than that of live ones. The main 
way of application is subcutaneous injection, which must be repeated due to the 
relatively short period of time. In order to enhance the immunogenicity, the sorp-
tion on adjuvants and booster immunizations are used.

As for their immunogenicity corpuscular vaccines are inferior to living 
vaccines: they induce an immune response in 10–14 days lasting up to a year. 
Corpuscular vaccines are well associated, stable and safe. They don’t cause dis-
ease. Corpuscular vaccines, characterized by high reactivity, cause sensitization 
of the body and allergic reactions. These vaccines are available in liquid and dry 
form. They are not as sensitive to storage conditions as live vaccines, but you can’t 
use them after freezing.
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In health care practice killed vaccines are used against whooping cough, in-
fluenza, tick-borne encephalitis, paratyphoid, cholera.

Chemical vaccines contain the most active immunologically specific compo-
nents, i.e. antigens extracted from microbial cells by chemical methods. This is 
a complicated complex of organic compounds, including polysaccharides, polypep-
tides, lipids, of a certain chemical structure isolated from bacterial substances. The 
advantage of these vaccines is a reduced number of ballast substances and low reac-
togenicity. These vaccines are more easily combinable. In addition, extracted from 
the microbial cells, the antigens are more stable and easier to standardize than the 
corpuscular vaccines. The drawback of chemical vaccines containing polysaccha-
ride T-independent antigens is independence from restriction for MHCC antigens.

Among the drugs in this group the commonly used ones are the pneumococcal 
vaccine (PPV-23), vaccines against meningococcal infection, typhoid, dysentery. 

Conjugate vaccine are a combination of bacterial polysaccharides with an 
immunogenic protein carrier (usually a toxoid of another type of microorganisms). 
Some bacteria (Haemophilus influenza, Pneumococci) have antigens that are poor-
ly recognized by the immune system of children. In modern vaccines, polysaccha-
rides are conjugated with the immunogenic protein carrier that are well recognized 
by the immune system of the child. As a result, the immunogenicity of conjugate 
vaccines increases, and T-cell immunological memory is stimulated with their in-
troduction.

Examples of these drugs are the vaccine against Haemophilus influenza (con-
jugated with tetanus toxoid), vaccine for the prevention of pneumococcal disease 
PCV-10, PCV-13 (conjugated with diphtheria toxoid), ect.

Subvirion (split) vaccines are drugs, which include structural components 
of the virion dissociated with detergents and purified using ultrafiltration, gel fil-
tration, chromatography, etc. They contain surface antigens and a set of internal 
antigens of the virus, have low reactogenicity and the high degree of specific safe-
ty and sufficient immunogenic activity. Most split vaccines are allowed to use in 
children from 6 months of age. Nowadays, split vaccines are used for influenza 
prevention.

Subunit (molecular) vaccines contain protective epitopes (specific molecules 
of bacteria or viruses. The advantage of subunit vaccines is that immunologically 
active substances are extracted from microbial cells to obtain isolated antigens. 
The immunogenicity of subunit vaccines is higher than that of corpuscular ones but 
less than that of live ones. They are more stable, more easily standardized and can 
be administered in the form of multivalent combined vaccines. Variants of subunit 
vaccines are vaccines with an artificial adjuvant. Subunit vaccines are used for 
prevention of influenza and whooping cough (acellular pertussis vaccine).

Recombinant (genetic engineering) vaccines are obtained by genetic engi-
neering using recombinant DNA technology: genes of a virulent microorganism 
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responsible for the synthesis of protective antigens are inserted into the genome 
of the carrier vector. Vector is a microorganism that produces proteins encoded by 
the integrated genes. This technology allows using purified protective antigens for 
immunization. It prevents the introduction of other microbial antigens that are not 
protective but can induce a hypersensitivity reaction or have an immunosuppres-
sive effect. Recombinant vaccines are widely used for HBV prevention. 

Combined vaccines contain multiple antigens. It is established that with 
proper selection of antigens and their doses, it is advisable to use no more than 
6 antigens simultaneously. Not only the compatibility of antigenic components 
but also that of adjuvants, preservatives, stabilizers should be taken into account 
in the process of development of combined vaccines. The advantages include 
the phenomenon of interference, reduction of the injection burden on the child. 
Examples are the use of adsorbed pertussis-diphtheria-tetanus vaccine (DTwP), 
live lyophilized vaccine against measles, mumps and rubella (MMR).

Toxoids are immunobiological preparations, which are obtained by appropri-
ate processing of the exotoxins of bacteria and used to generate active immunity 
in vaccinated people. The possibility of using toxoids for prevention results from 
the fact that the pathogenesis of many diseases (tetanus, diphtheria, botulism, gas 
gangrene) is an influence on the specific toxic products secreted by the pathogens 
of these diseases (exotoxins) on the organism.

Along with the ability to cause pathological processes in living organisms, 
exotoxins have very important property, i. e. the ability when administered in small 
doses to induce the formation of specific antibodies — antitoxins. After the addi-
tion of small quantities of formalin and incubation for several days at a temperature 
of 37–40 ℃ exotoxins completely lose their toxicity, meanwhile retaining their 
antigenic properties. The drugs obtained from toxins through this process were 
named toxoids. Toxoids are some of the most effective and safe drugs used for 
active immunization of people. 

Toxoids intended for immunization of people are prepared in the form of puri-
fied, concentrated preparations adsorbed on the aluminium hydroxide. Adsorption 
of toxoids on various mineral adsorbents (including aluminum hydroxide) causes 
a sharp increase in the effectiveness of vaccination. 

Adsorbed preparations are to be well shaked before use to ensure a uniform 
distribution of the active ingredient through the entire volume, which before shak-
ing is in the sediment together with the adsorbent. In practice, diphtheria, tetanus 
and botulinum toxoids widely are used.

Vaccines may be administered into the human body through the following 
routes: dermally, intradermally, subcutaneously, intramuscularly, intranasally, oral-
ly. The choice of immunization method depends on the vaccine immunogenicity 
and the degree of its reactogenicity. Vaccination may be used in injector for intra-
dermal or subcutaneous introduction of vaccines. Highly reactive live vaccines are 
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introduced dermally (plague, tularemia, anthrax, brucellosis, etc.). Highly reactive 
live bacterial vaccines are administered intradermally. The injection site may be 
the outer surface of the shoulder on the border of upper and middle third (BCG, 
plague). Live (against measles, mumps, rubella, yellow fever, etc.) and all inacti-
vated vaccines are administered subcutaneously. Absorbed vaccines (DTwP, HBV, 
etc.) are injected intramuscularly. Good blood flow to muscles ensures a maximum 
rapidity of immunity development, and its maximum intensity because a greater 
number of immune cells are able to «meet» with the vaccine antigens. Injecting 
the vaccine into the gluteus is not recommended. Live influenza vaccine is used 
intranasally by spraying into the nostrils (from a syringe without a needle).

I    

Immune sera and immunoglobulins extracted from them are preparations, 
which contain ready-made antibodies and are used to generate passive immunity 
within a short time. There are human normal immunoglobulin, specific human 
immunoglobulin, specific heterologous serum and immunoglobulins for the pre-
vention and treatment of infectious diseases.

Human normal immunoglobulins are extracted from a pool of plasma ob-
tained from not less than 1000 healthy people. They contain antibodies against the 
causative agents of measles, flu, polio, pertussis, diphtheria, and other infections 
in varying concentrations. The level of antibodies in the drugs varies depending 
on the epidemiological situation in the regions where drugs are produced. Due to 
the presence of the complement system and cytokines in immunoglobulin prepara-
tions, the use of antibodies may increase the nonspecific resistance of the organism.

Specific human immunoglobulin for prevention and treatment of infectious 
diseases are prepared from the blood of people who have had some infectious dis-
ease or been immunized with the corresponding vaccine. The level of antibodies in 
preparations of specific immunoglobulin should be 6–10 times higher compared to 
the concentration of antibodies in normal immunoglobulin. Upon introduction of 
such preparations antibodies circulate in the body much longer than the heteroge-
neous sera antibodies providing immunity for 4–5 weeks. For example, immuno-
globulin against HBV, human immunoglobulin against tick-borne encephalitis, 
tetanus immunoglobulin are used. 

Specific heterologous serum and immunoglobulins for the prevention and 
treatment of infectious diseases are prepared from animal serum, usually horses 
immunized with a particular vaccine. 

Immune sera and immunoglobulins are used for emergency prevention of dis-
eases with a short incubation period and also for treatment of already developed 
diseases. In case of intravenous administration of the serum the immunity is induced 
almost immediately after injection. In case of intramuscular and subcutaneous
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injection the immunity develops more slowly as long as the serum is absorbed 
from the injection site. The concentration of antibodies in the blood reaches its 
maximum after 12–24 hours after injection.

Serum preparations derived from the blood of animals have two major draw-
backs related to the heterogeneity, i. e. foreignness to humans. The most dangerous 
reactions of immediate type is anaphylactic shock that develops usually in patients 
who received the serum earlier, that is those who have been already sensitized with 
the heterogeneous protein. Therefore, before the introduction of any heterogeneous 
sera, it is necessary to determine the individual sensitivity of the organism to the 
serum proteins by making a special intradermal test. A second disadvantage of the 
heterogeneous serum is the short duration of passive immunity, the duration of 
which is 1–2 weeks. In case of re-introducing the serum, the persistence of circu-
lating antibodies is further reduced as a result of previously formed antibodies to 
the proteins of the serum introduced.

INDICATIONS FOR VACCINATION

1. Preventive vaccinations in accordance with the National Immunization 
Schedule is carried out in a certain period of human life, regardless of the epidemio-
logical situation for creation of specific immunity to the relevant infectious diseas-
es. Immunization schedule is normative guidance document, which is approved by 
the Ministry of Health of each country. It regulates the types of vaccination, epide-
miologically justified at the present time. The immunization schedule is reviewed 
periodically, based on the epidemiological situation and economic circumstances 
of the country.

Basis for inclusion of vaccines in the National Immunization Schedule: 
1) relevance of an infectious disease. The relevance of infectious disease is 

determined by the level and structure of morbidity according to age groups, as well 
as by the severity of clinical manifestations, etc.; 

2) effectiveness of existing vaccines: the rate of development and duration of 
post-vaccinal immunity;

3) ability of children of a certain age for active production of antibodies 
(it should be especially considered when establishing the time of initial immuni-
zation); 

4) features of age-related reactivity of the child and, the ability of young 
children to develop an allergic reactions;

5) possible compatibility of vaccines. It’s established that the introduction of 
combined vaccines is more rational than the frequent introduction of monovalent 
ones; 

6) risk of complications development. 
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The Immunization Schedule № 42 currently used in the Republic of Belarus, 
was approved by the Ministry of Health of the Republic of Belarus on May 17, 
2018 (table 1).

Table 1
National Preventive Immunization Schedule

The list of infec-
tions against which 

vaccinations are 
carried out

Groups of individuals and age of vaccinations

HBV Newborns in the first 12 hours of life, children aged 2, 3 and 4 months
Tuberculosis Newborns on the 3–5th day of life
Pneumococcal 
infection

Children aged 2, 4, and 12 months who have one of the following 
diseases or conditions: 
– immunodeficiency conditions (HIV infection, chronic renal failure, 
nephrotic syndrome, chronic hepatitis, cirrhosis, diseases associated 
with immunosuppressive therapy or radiation therapy, malignant 
neoplasms, leukemia, lymphomas, Hodgkin’s disease, after trans-
plantation of a donor organ, congenital immunodeficiency, functional 
or anatomical asplenia (sickle cell anemia, congenital or acquired 
asplenia);
– recurrent acute purulent otitis (more than 3 episodes during the year); 
– recurrent pneumonia; 
– bronchopulmonary dysplasia, congenital respiratory tract defects, 
primary ciliary dyskinesia, alpha 1-antitrypsin deficiency; 
– heart defects, requiring hemodynamic correction and enrichment of 
the pulmonary circulation; 
– the presence of a cochlear implant or planning for this operation; 
– diabetes mellitus; 
– bronchial asthma. 
Children of other ages before they reach the age of 5 years in accor-
dance with the directions for administration attached to the MIP, and 
having one of the diseases or conditions specified in this paragraph 

Diphtheria, tetanus, 
pertussis, Hib 
infection

Children aged 2, 3, 4 months

Hib infection Children who have not previously received prophylactic vaccines 
against hemophilic infection, before they reach the age of 5 years in 
accordance with the directions for administration attached to the MIP, 
and having one of the following diseases or conditions: 
– chronic hepatitis; 
– cirrhosis of the liver; 
– chronic kidney, heart and lung diseases; 
– immunodeficiency states; 
– cystic fibrosis

Polio Children aged 2, 3, 4, months and 7 years
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The list of infec-
tions against which 

vaccinations are 
carried out

Groups of individuals and age of vaccinations

Diphtheria, tetanus, 
pertussis

Children aged 18 months

Measles, mumps, 
rubella

Children at the age of 12 months and 6 years

Diphtheria and 
tetanus

Children at the age of 6, 16 years, adults aged 26 years and every 
10 years of life before reaching the age of 66 years

Diphtheria Children at the age of 11 years
Influenza Children aged 6 months to 3 years. 

Children over the age of 3 years and adults with chronic diseases. 
Persons with immunosuppression. 
Persons over the age of 65 years. 
Pregnant women. 
Medical, pharmaceutical workers. 
Children and adults in institutions with a round-the-clock stay. 
Employees of state companies ensuring state security and vital activi-
ty of the population

2. According to epidemic indications the vaccination schedule makes pro-
vision for vaccination against rabies, brucellosis, chickenpox, HAV, HBV, influ-
enza, diphtheria, yellow fever, tick-borne encephalitis, pertussis, measles, rubella, 
leptospirosis, polio, anthrax, tularemia, plague and mumps. 

The below groups are subject of indicative vaccination:
 – contact persons in the focus during an outbreak of vaccine-preventable 

diseases;
 – risk groups before flu epidemic (health care workers, high risk groups of 

adverse effects of the disease);
 – groups of high risk of infection (for example, family members — carriers 

of HBs-Ag or HBV patients); 
 – professional risk groups (vaccination against HBV of medical university 

students);
 – individuals, travelling to endemic regions and countries.

3. Touring vaccination is carried out to cover certain previously not immu-
nized population groups. In 2006-2007 in Belarus, vaccination against rubella was 
carried out on previously unvaccinated women of childbearing age.

4. Vaccination on commercial basis is carried out at the request of citizens 
against diseases not included in the calendar of preventive vaccinations: chicken-
pox, tick-borne encephalitis, HPV infection.

End of the table 1
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ORGANIZATION
OF PREVENTIVE VACCINATIONS 

Preventive vaccinations are carried out by healthcare organizations and other 
organizations licensed for medical activity in terms of work and services — vacci-
nation, as well as organizations that have the right in accordance with the legisla-
tion of the country to carry out this type of activity without special permission (li-
censes), in rooms that meet sanitary epidemiological requirements for vaccination 
rooms depending on the type of healthcare organization. 

A required condition for preventive vaccination is the prior consent of the 
patient aged 16 years and older, for persons under 16 y. o. — parents or guardians. 
Consent to a preventive vaccination is given orally, about which medical profes-
sionals make a mark in medical document.

Prior to preventive vaccination, the doctor should explain the need for vac-
cination, and inform the patient (parents or guardians) about the infection against 
which the preventive vaccination is carried out, about the type of the vaccine, con-
traindications, patterns and peculiarities of the post-vaccination period.

If the patient refuses the preventive vaccination, the medical worker should 
explain him in an accessible form the possible consequences of his actions. The 
refusal of the preventive vaccination is recorded in medical documents and signed 
by the patient, parents or guardian and the medical professional. In case of patient’s 
(his legal representative’s) refusal to sign, this fact is certified in the patient’s me-
dical documents by medical personnel.

The date of preventive vaccination for the patient is determined by the 
local pediatrician (therapeutist, general practitioner, neonatologist) at the end 
of each month. Preventive vaccinations are given to individuals in absence of 
acute or exacerbation of a chronic disease. According to the National Calendar 
of Preventive Vaccinations in case of immunization time violation, an individual 
calendar of vaccination is compiled taking into account the optimal and minimal 
intervals between the vaccination and the instructions of IBM (immunobiolo-
gical medicines) use. An individual preventive vaccination calendar is compiled 
by a pediatrician or family doctor, and it may be prescribed to continue immuni-
zation in accordance with the National Preventive Vaccination Calendar; change 
the timing of preventive vaccinations; immunization is prescribed against the 
background of preventive therapy; temporary and long-term contraindications 
are defined. 

In case of serious adverse reactions the decision on further tactics concerning 
this patient vaccination is made by the immunological commission attached to 
the health care organization which is authorized to make a conclusion on medical 
contraindications.
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IMMUNIZATION SAFETY

The term «immunization safety» means absence of harmful effects in pa-
tients, health care providers and population during vaccination.

Immunization safety system includes:
 – IBM safety and quality;
 – injection safety and waste recycling;
 – post-immunization surveillance.

IBM    

The Practice of the cold chain maintenance, ensuring the vaccine safety

Vaccines are biological substances of protein nature that easily lose their 
specific properties during storage. Most vaccines are susceptible to the damaging 
effect of the temperature factor. Storage of live vaccines at elevated temperature 
leads to accelerated death of microbial cells or viral particles, it means loss of drug 
activity. The result of freezing followed by thawing of drugs adsorbed on alumin-
ium hydroxide is flocculation and denaturation of the gel with desorption of the 
drug, which significantly reduces its immunogenicity and increases reactogenicity. 
Freezing and thawing of the vaccine preparations containing killed microbial cells 
is followed by the increase of reactogenicity due to lysis of microbial cells and 
release of soluble antigens into the liquid phase of the drug.

Sensitivity of vaccines to different temperatures. WHO recommends 
a temperature range for storage and transportation of vaccines on the basis of data 
received from manufacturers. Each vaccine must meet specific requirements for 
the storage mode. It is therefore important to know how long and at what tem-
perature each vaccine should be stored. All vaccines should be stored at positive 
temperatures (+2 to +8 ℃). 

Loss of efficiency due to the heat. Vaccines exposed to temperature above 
+8 ℃, can lose its effectiveness as time passes. When deciding on the vaccines usage, 
one should be guided by the state of the bottle temperature indicator (BTI) (fig. 2). 

   

Fig. 2. Bottle temperature indicators
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Bottles thermo-indicators (BTI) are used for monitoring the quality of vac-
cine in vials:

a) in cases, when vaccine could be exposed to excessive heat during trans-
portation or storage, the BTI will always indicate how safe the expected to be used 
vaccine is;

b) BTI refers only to the vaccine in the vial in which it is placed. It cannot be 
used as an indicator for other vaccines; they could be stored in other conditions;

c) BTI is very useful in cases when immunization is not carried out in the 
health care units. Even under unstable conditions of the cold chain of vaccines can 
be used in accordance with the BTI state. However, the BTI doesn’t show whether 
a vaccine is freeze-sensitive;

d) all health care providers must know how to interpret the readings of the 
BTI. Currently four types of BTI are used: 2, 7, 14 and 30. Each digit represents 
the number of days that BTI needs to reach the point of vaccine write-off in case 
it is stored at +37 ℃. 

Different vaccines use different types of BTI in accordance with the sensitivity 
of vaccines to heat, for example, the BTI type 2 is used with OPV, which is very sen-
sitive to heat, the BTI type 14 — for HBV-vaccine, which is less sensitive to heat.

The BTI reading. The bottle temperature indicator (BTI) is a label on the vial; 
it changes its color when the bottle is exposed to heat for some time. Before open-
ing the vial check the status of BTI, to ensure the safety of the vaccine.

The majority of vaccines, currently supplied through UNICEF, include the 
BTI, placed to the label or bottle cap. The indicator has the shape of a square inside 
a circle. Under the influence of heat, the square gradually darkens.

Use a bottle only if the inner square on the BTI is lighter than the circle. If the 
BTI of the bottle starts to get darker, but still lighter than the circle, the vial should 
be used first, compared with bottles with lighter color of the inner square on the 
BTI (table 2).

Table 2
Vaccine vial monitor (according to WHO data)

Symbol Explanation Stage

The inner square is lighter than the outer circle.
If the expiry date has not passed,USE the vaccine

Ⅰ

  

As time passes the inner square is still lighter than 
the outer circle. If the expiry date has not passed,
USE the vaccine

Ⅱ

 

Discard point: the color of the inner square matches 
that of the outer circle. DO NOT USE the vaccine

Ⅲ

 

Beyond the discard point: inner square is darker 
than the outer circle. DO NOT USE the vaccine

Ⅳ
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Freezing. DTwP, DT, Td, HBV, liquid Hib vaccine, and pneumococcal vac-
cine, IPV and pentavalent liquid vaccine should be stored at +2 ... +8 ℃, because 
when frozen they become unfit for use; they can also be damaged if exposed to 
freezing temperatures (below 0 ℃). The vaccine against hepatitis B is the most 
sensitive to freezing temperatures. If you suspect that vials of these vaccines has 
been subjected to freezing, you should perform shake test before you make a deci-
sion about their use. The BTI does not show whether the vaccine has been frozen 
or not.

Shake test. This test allows you to determine whether adsorbed vaccines 
(DTwP, DT, Td or HBV vaccine) have been frozen or not. After freezing these 
vaccines are not uniformly turbid fluid, and prone to the formation of flakes pre-
cipitate, settling to the bottom of the vial after shaking. Sedimentation occurs faster 
in the vials which have been frozen, rather than in vials with vaccine from one the 
same manufacturer, never exposed to freezing. The test should be conducted for all 
vaccines from the cold box with activated freezing indicators.

Test procedure:
1. Prepare a frozen control sample. Take a vaccine vial of the same type from 

the same batch and the same manufacturer you want to check. Freeze the vial until 
the solid state of the vaccine (at least 10 hours at –10 ℃) and then let the vaccine 
melt. This bottle can be used as a control sample. Clearly label the bottle to prevent 
its erroneous use.

2. Select a vial for testing. Take a vaccine vial from the batch(s) which you 
suspect has been frozen. This will be the test sample.

3. Shake the control and test samples. Take two samples in one hand and 
shake vigorously for 10–15 seconds.

4. Let the contents of the vials settle. Put the bottles on the table.
5. Compare the bottles. Compare the rate of deposition of sediment in the 

vial, looking at them against the light. When the test vial contents precipitate sig-
nificantly slower than the contents of a control vial, it is very likely that the test 
vaccine was not frozen and can be used. If the deposition rate is the same, then 
the test bottle is very likely to have been frozen, and you should not use it (fig. 3).

Some bottles have large labels that conceal the contents of the vials. They 
hinder the observation of the deposition process. In such cases, turn the control and 
test vials upside down and observe sedimentation in the neck of the bottle.

If the shaking test reveals that the test vial was frozen, you should immediate-
ly notify the supervisor. Select and separate all vaccines that could be frozen, and 
make sure that they were distributed and used.

NB! Checking the status of vaccines using the shaking test can be carried out 
only with vials of the vaccine, released by the same manufacturers and from the 
same batch. For the vaccine from another manufacturer and the other batch use 
a new control sample.
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Fig. 3. Visual assessment and optical microscopy to detect freeze damage to an aluminum adju-
vanted vaccine after a «shake test» (according to WHO data)

Solvents. If the solvent is packed together with the vaccine, it should be 
stored at +2 to +8 ℃. However, if the solvent is supplied separately, it can be stored 
outside the cold chain, but prior to its use it is required to cool it down during the 
24 hours or the time required for its guaranteed cooling to the temperature of the 
vaccine (+2 ... +8 ℃). Freezing of the solvent is not permissible as the glass vial / 
ampoule may crack.

Storage time and shelf life. Always use the vaccine with shorter expiration 
date. Every bottle has an expiration date. Usage of vaccines with expired shelf life 
is unacceptable, even if the BTI shows no signs of heating. 

Sensitivity to light. Some vaccines are very sensitive to light; exposure to 
UV rays can lead to loss of their effectiveness. Vaccines such as BCG, measles, 
measles-rubella, live vaccine against measles, mumps and rubella (MMR) are 
equally sensitive to light; they should always be protected from sunlight and light 
of neon lamps. Some manufacturers supply these vaccines in dark glass vials.

The vaccine, the properties of which have changed due to non-compliance 
with the cold chain:

 – loses its effectiveness in protecting from a disease;
 – may lead to more frequent occurrence of local reactions.

Most vaccine products must be stored at a temperature +2 ... +8 ℃. This tem-
perature must be maintained at all stages of transportation, storage and use of vaccines.

Frozen test vial     Frozen control vial    Non-frozen test vial
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The system providings the conditions under which vaccine preparations re-
tain their activity at all stages of their storage and transportation from the manufac-
turer to the target is called the «cold chain system».

The cold chain system comprises three main elements:
1) personnel involved in the transportation, storage and use of vaccines, 

maintenance of refrigeration equipment and providing medical services;
2) equipment for storage and transportation of vaccines;
3) control procedures for delivery, storage and use of vaccines.
The staff is an extremely important component of the cold chain. Even with 

the high quality of modern equipment cold chain will not be effective if health 
workers mishandle vaccines and equipment.

Equipment, ensuring the functioning of the cold chain includes: 
a) refrigerators and freezers; 
b) thermal containers; 
c) thermometers and indicators.
Inoculation office in newly constructed, renovated outpatient health care or-

ganizations for children should include:
1) storage space for medical records; 
2) facilities for immunization;
3) premises for immunization against tuberculosis and tuberculin test.
In functioning of outpatient health care clinics in the absence of additional 

facilities for immunization against tuberculosis and tuberculin diagnosis the IBM 
against tuberculosis and tuberculin tests should be carried out on separate days or 
separate hours on a special table, used just for such purposes.

Specific requirements for IBM storage in the Inoculation office:
 – the number of doses should be no more than the number of vaccinations 

scheduled for the current month;
 – the order of IBM packs should provide access of cooling air to each package;
 – IBM of the same denomination must be stored as part of a series, taking 

into account the expiration date;
 – IBM storing on the door panel or the bottom of the fridge is prohibited;
 – IBM placement should be made according to the following principle: IBM 

with a shorter shelf life should be used first;
 – stored IBM amount should not exceed two-thirds of the refrigerator 

chamber volume.
When the freezer is on the fridge top, IBM should be placed in the following 

order (fig. 4):
 – on the top shelf of the refrigerator — live IBM; 
 – on the middle shelf of the refrigerator — inactivated IBM and IBM con-

taining adjuvant; 
 – on the bottom shelf of the refrigerator — the solvents to live IBM.
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Fig. 4. Correct placement of vaccines in the refrigerator (according to National Vaccine Storage 
and Handling Guidelines for Immunization Providers, Canada, 2015)

At the location of the freezer at the bottom of refrigerator, IBM should be 
placed in the following order:

 – on the top shelf of the refrigerator — the solvents to live IBM;
 – on the middle shelf of the refrigerator — inactivated IBM and IBM that 

contains an adjuvant; 
 – on the bottom shelf of the refrigerator live IBM.

Vaccine dilution and proper use of solvents

In the past there were tragedies associated with incorrect dilution of lyo-
philized vaccines in insulin, muscle relaxants and other drugs. Medical profes-
sionals should take all measures so that such drugs are not kept in refrigerators 
for vaccines or cold boxes. To avoid confusion, the WHO strongly recommends 
distributing vaccines together with the solvent.

Supplied with the vaccine, the solvent is a part of a licensed product and is 
designed for a specific vaccine (volume, pH level and chemical properties).
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Safety in using opened multi-dose vials of vaccine
in subsequent immunization sessions

Opened multi-dose vials with IBM that contains a preservative (vaccine 
against hepatitis B, and others), should be used for preventive vaccinations within 
four weeks under the following conditions: 

 – IBM is not run out of the expiration date; 
 – the IBM is stored at the temperature of +2 ... +8 ℃; 
 – IBM were taken from the bottle according to the rules of asepsis;
 – color of the bottle temperature indicator is unchanged;
 – no visible signs of contamination (IBM visible changes, presence of flo-

ating particles).

Vaccine checking prior to the use

Before you use any vaccine you must follow the below rules:
1. Check for labels on the vials of the vaccine and the solvent. If the label is 

missing, discard the vial or solvent.
2. Check the expiration date. If it has expired, you must discard vials with 

the vaccine or solvent.
3. Check the bottle temperature indicator (BTI). If it shows that the vaccine 

has passed a critical point and you must immediately demolish it.

I     

Injection Safety. Injection safety means the safe handling of all materials for 
injection, routine monitoring of the availability and use of materials, and proper 
disposal of contaminated injection materials. 

According to WHO recommendations, only the following types of disposable 
syringes should be used for safe injections of vaccines: auto-disable (AD) syringes 
and ready to use 1 dose filled vaccine AD-syringes.

Safe methods of injection. The vaccine should be applied using safe methods 
and materials. To avoid harm to the recipient and medical personnel, you must fol-
low the rules of safe injections.

Usage of containers. Sharp objects, and, above all, the needles are consid-
ered the most dangerous category of medical waste for health-care providers and 
population. If handled and disposed improperly, people can easily be prick with 
a needle and have a high probability of HBV, HCV, HIV, etc. contamination. 

Immediately after administration of the vaccine the vaccinator should dis-
pose needles and syringes in a safe container, not putting the cap on the needle.

Medical examination before vaccination. To provide in-time immuniza-
tion health professionals of pediatric (therapeutic) clinics orally or in written form 
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invite to a medical institution those persons, who are subject to vaccination in 
children care clinics they pre-inform the parents and receive their consent for their 
children preventive vaccination. Patients (their parents or their substitutes) are in-
formed about infectious disease against which vaccination will be carried out, the 
properties of the drug, vaccine, possible vaccine-related reactions and measures to 
be taken in case of their occurrence. Parents or their substitutes give written 1 year 
consent for vaccination of their children, which is kept in medical records.

To exclude acute illness immediately prior to vaccination the doctor conducts 
medical examination of the patient, including: thermometry, checking respiration 
and heart rates, a survey for the presence of complaints, objective examination of 
organs and systems. This should take into account the patient’s medical history 
(previous diseases, reactions to vaccinations, allergic reactions to drugs, foods).

Fixation of the child during injections (positioning for immunization). 
Unexpected movement during injection can lead to accidental prick. To avoid this 
parents should fix the child prior to making the injection. 

S      

Adverse events after vaccination (AEAV) are medical events that takes 
place after immunization, but not necessarily caused by vaccination:

 – frequent mild reactions;
 – serious adverse reactions.

The frequency of serious adverse events (vaccine-related reactions) can vary 
depending on the vaccine.

Adverse reactions (side effects) are any unintended and undesired to the 
human body reaction that occur when the remedy is used in medical conditions in 
accordance with the instruction on medical application and (or) a package leaflet 
or during a clinical trial of a medical product.

The types of adverse reactions:
1. Mild reactions established by the instruction on application, disappear 

without medical intervention. They don’t require registration.
2. Serious adverse reactions require medical intervention involving hospital-

ization, they are detrimental to the health of the patient.
3. Strong adverse reactions are reactions of a general nature in the form of 

temperature rise over 40 ℃ or local in the form of edema and hyperemia of more 
than 8 cm in diameter manifested within two days after the administration of IBM.

4. Unexpected adverse reactions are reactions the information about which 
is absent in the instructions on medical application and (or) in the package leaflet.

Adverse reactions monitoring is a system of collection and evaluation of 
information about detected adverse reactions to drugs.
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Signs of poor-quality medicines:
 – stored with violation of temperature conditions; 
 – expired; 
 – with unclear or without marks on the vial (bottle); 
 – with violation of the ampoules (vials) integrity; 
 – with changed physical properties (flakes, foreign objects, change color).

Mechanism for adverse reactions monitoring:
1. Short-30 minutes observation is carried out to prevent immediate reactions.
2. Monitoring the timing of mild adverse reactions (24–72 hours) appearance 

is aimed at the detection of diseases associated with vaccination (abscesses) and 
coincidences.

Activities for serious adverse reactions prevention should include:
 – registration of adverse reactions in the medical records;
 – conduction of IBM reactogenicity analysis by medical organization 

responsible for immunization;
 – development (based on the analysis) and implementation of the measures 

aimed at reduction of the adverse reactions frequency in case of identifying their 
interrelationships with the terms of immunization.

MEDICAL CONTRAINDICATIONS TO VACCINATION

Medical contraindications are divided into three groups: temporary (up to one 
month), long (from 1 to 3 months, up to 1 year) and permanent (1 year or more). All 
of this contraindications are relative ones. It means, that after some period of time pa-
tient can be immunized. There are patients with absolute contraindications. It means 
that it impossible to make immunization of this patient with IBM during all his life. 

The decision on defining or cancellation of temporary medical contraindica-
tions can be taken by pediatrician (physician). The decision on the establishment, 
extension or cancellation of long, permanent and absolute medical contraindica-
tions can be made by the immunological board. 

The board consists of: a pediatrician, neurologist or another doctors depend-
ing on the reason, ect., and if available an immunologist and allergist. If necessary, 
more doctors of other specialties can be involved. In consultation with the chief 
doctor of the regional Сenter of Hygiene and Epidemiology an epidemiologist can 
be involved in the work of the board.

Contraindications for all vaccines: strong or serious side effects after in-
troduction of the previous dose of the drug (anaphylactic shock, developed within 
24 hours after vaccination, immediate allergic reactions, encephalitis or encepha-
lopathy, afebrile convulsions).
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Contraindications to all live vaccines: a primary immunodeficiency, immu-
nosuppression, malignant neoplasms and pregnancy.

Acute infectious and noninfectious diseases, exacerbation of chronic diseases 
are temporary contraindications for vaccination. Routine vaccination is carried out 
after disappearance of acute manifestations and in the state of complete or maxi-
mum possible remission.

POST-VACCINATION IMMUNITY

The most important characteristics of post-vaccination immunity are the 
speed of development of immunity after vaccination and its duration.

It is established that full immunity develops after vaccine administration in 
most vaccinated persons, but in some cases, post-vaccination immunity is charac-
terized by weak intensity and short retention time of antibodies. 

The intensity of immune response mostly depends on the nature of vaccines 
used. The value has the dimensions of molecules, chemical composition and phys-
ical state of the antigen. Immunogenicity is higher the larger and more complicat-
ed molecules of the introduced antigen are. Weak and short-lived immunity often 
develops in response to administration of soluble antigens, as well as the applica-
tion of vaccines consisting of one or very few components of microorganisms. In 
such cases, to create full immunity, the vaccine is administered several times, and 
should have adjuvants in its content. 

IMMUNOPROPHILAXIS OF INFECTIOUS DISEASES 
ACCORDING TO THE NATIONAL

PREVENTIVE IMMUNIZATION SHCADULE
OF THE REPUBLIC OF BELARUS

V   B 

The HBV vaccine is a purified surface virus antigen produced by means of 
recombinant DNA technology adsorbed onto aluminum hydroxide. The surface 
antigen is isolated on a genetic engineering culture of yeast cells (Saccharomyces 
cerevisiae), which inherit the gene encoding the HBV surface antigen. For HBV 
prevention, combined vaccines are also can be used (these drugs are applied for 
prevention of diphtheria, tetanus, pertussis, polio (inactivated), Hib infection, and 
HBV). One vaccine dose of such vaccines contains 10 mcg of surface recombinant 
HBV antigen. For post-exposure prophylaxis, a human anti-HBV immunoglobulin 
with antibodies to HBsAg of HBV is used.
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Indications for immunization. In the Republic of Belarus, according to the 
National Preventive Immunization Schedule, newborns from the first 12 hours of 
life are subject to immunization against HBV.

According to epidemiological indications children and adults receiving med-
ical care using blood and/or its components, as well as those on hemodialysis, with 
oncohematological diseases; persons who have had contact with hepatitis B virus- 
contaminated material; healthcare providers being in contact with blood and other 
body fluids; persons engaged in the production of IBM from donated and placental 
blood; students in educational institutions on the education profile «Healthcare» are 
subject to vaccinations. Hepatitis B vaccination is recommended for people who have 
family contact with an HBsAg-positive person or those who have sexual contacts 
with an HBsAg-positive person or travel to HBV-endemic countries; men who have 
homosexual contacts; injecting drug users; HIV-infected people.

The application method and doses. The vaccine is administered intramus-
cularly to the deltoid region in adults and children or to the anterolateral area of the 
thigh in infants and young children. Alternatively it can be administrated subcuta-
neously to patients with thrombocytopenia or other blood disorders.

It is not recommended to administer the vaccine to the gluteal region or intra-
dermally. Intravenous vaccination is banned.

Pediatric dosage is 0.5 ml (10 mcg), adult dosage is 1,0 ml (20 mcg).
Immunization schedules. Optimal immune protection requires 3 intramus-

cular injections. There are 2 possible schemes of immunization: 
1) short scheme (second injection in 1 month after the first, the third one — 

in 2 months after the first) — immune protection is formed faster; fourth (booster) 
dose is recommended to people vaccinated according to such a regimen 12 months 
after the first dose administration; 

2) regular scheme (second injection in 1 month after the first, the third one — 
in 6 months). The application of this scheme is associated with a longer interval 
between second and third doses, and is characterized by the slow formation of 
immune protection, but helps produce a higher protective antibodies titer in the 
vaccinated person. 

Tactics of preventive vaccinations. According to the National Preventive 
Immunization Schedule, the first prophylactic vaccine against HBV is adminis-
tered within 12 hours after the birth of the child, three more doses of the vaccine 
are administered at the age of 2, 3 and 4 months simultaneously with the adminis-
tration of DwTP or DTaP vaccines, IPV and Hib vaccines. For vaccination, mono-
vaccines and combine vaccines containing the HBV vaccine can be used. 

Children born to HBsAg-positive mothers are given HBV immunoglobulin 
at a dose of 100 IU simultaneously with the HBV vaccine in different parts of the 
body. Subsequently, children are vaccinated in accordance with the instructions for 
vaccine use.
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If the mother’s HBsAg status is not known, then she is to be tested for HBsAg 
as quickly as possible. If HBsAg has been detected, then the child should receive 
hepatitis B immunoglobulin as soon as possible, but no later than 7 days after birth. 
Premature infants should be vaccinated at birth and subsequently vaccinated in ac-
cordance with the National Preventive Immunization Schedule. The immunization 
schedule for a premature baby is determined in accordance with the instructions 
for the vaccine use. 

Vaccination of people on hemodialysis and regularly receiving blood prod-
ucts, as well as persons with immunodeficiency, is carried out in accordance with 
the vaccine instructions. In the case of upcoming planned operations with the pos-
sibility of blood transfusion to persons not vaccinated against HBV, it is advisable 
to carry out emergency prophylaxis according to the vaccine use instructions. If the 
immunization schedule is not specified in the instructions for vaccine use, then the 
vaccine must be administered on the 0th, 7th, 21st day, followed by the administra-
tion of a booster dose after 12 months.

Adverse reactions. The following mild adverse reactions are revealed in the 
vaccinated persons: redness and pain at the injection site, irritability, fatigue (very 
common), nausea, vomiting, diarrhoea, abdominal pain, loss of appetite, headache 
(very often with a dose of 10 mcg), drowsiness, malaise, swelling and tightening at 
the injection site, fever above 37.5 ℃ (often), dizziness, myalgia, flu-like symptoms 
(infrequently), lymphadenopathy, paresthesia, skin rash, itching, arthralgia (rarely).

Serious adverse reactions, such as anaphylactic shock, allergic urticaria, an-
gioedema, vascular complications associated with infusion, transfusion and ther-
apeutic injection, erythema multiforme, toxic epidermal necrolysis (Lyell’s syn-
drome) (very rare), and local reactions, such as like a skin abscess, boil, or carbuncle.

Contraindications. The vaccine cannot be assigned to persons with known 
hypersensitivity to any component of the vaccine or to patients with manifesta-
tions of hypersensitivity after previous administration of the vaccine. In acute and 
severe disease, accompanied by fever, the vaccine should be postponed. However, 
the presence of lung infectious disease is not a contraindication to immunization.

The vaccine is not required also for: persons previously ill with viral hepa-
titis B and D, virus carriers of hepatitis B, patients with acute or chronic forms of 
viral hepatitis B and D.

T  

Prevention of tuberculosis is carried out using the BCG and BCG-M vac-
cines. Both of them are live Мycobacteria of the BCG-1 vaccine strain lyophilized 
in a 1.5 % sodium glutamate solution. In the ampoule for the preparation of a sus-
pension for intradermal administration, the kit contains a solvent — a 0.9 % solu-
tion of sodium chloride for injection.
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Indications. In the Republic of Belarus, newborns on the 3–5th day of life in 
maternity hospitals (departments) are subject to immunization against tuberculosis 
according to the National Preventive Immunization Schedule. 

Method of administration and dosage. After dilution with a solvent, one 
inoculation dose (0.05 mg of BCG or 0.025 mg of BCG-M) should be 0.1 ml. The 
vaccine is administered strictly intradermally, to the border of the upper and middle 
third of the shoulder. 

Tactics of preventive vaccinations. Children over the age of two months 
who are not vaccinated during the neonatal period are vaccinated in outpatient 
clinics after a negative result of the intradermal Mantoux test. The interval between 
the tuberculin test and the prophylactic vaccination should be at least 3 days but 
not more than 2 weeks. 

Adverse reactions. At the site of BCG vaccine (BCG-M vaccine) intrader-
mal injection, a local specific reaction develops in the form of an infiltrate, papule, 
pustule, ulcers 5–10 mm in diameter. In primary vaccinated people, a normal vac-
cination reaction appears after 4–6 weeks. The reaction undergoes reverse devel-
opment within 2–3 months, sometimes in longer periods. The reaction site should 
be protected from mechanical irritation. In 90–95 % of cases, a surface scar up to 
10 mm in the diameter is formed at the site of vaccination. 

The following serious adverse reactions may occur (usually local): regional 
lymphadenitis, axillary, sometimes supra- or subclavian (after 2–4 months), subcu-
taneous cold abscess, superficial ulcer (after 1–3 months), keloid scar (up to 1 year). 
Very rarely disseminated BCG infection without a fatal outcome may develop, BCG-
ostitis for 1–2 years, post-BCG syndrome of an allergic nature that occurs shortly af-
ter vaccination (erythema nodosum, annular granuloma, rash, anaphylactic shock), in 
some cases – generalized BCG infection (in case of congenital immunodeficiency). 

Contraindications. Chronic granulomatous disease, combined, primary and 
secondary immunodeficiencies, congenital fermentopathies, transplantation, im-
munosuppressive therapy, family history of the adverse reaction in the form of 
osteitis, generalized BCG infection are permanent contraindications. 

Contraindications to BCG vaccination are prematurity, intrauterine infection, 
purulent-septic diseases, hemolytic disease of newborns (moderate and severe 
forms), severe damage to the nervous system with severe neurological symptoms, 
generalized skin lesions, etc. 

Immunization in an outpatient clinics is the subject of the board decision. 
Children born to HIV-positive mothers, but not having the clinical manifestations 
of HIV infection and positive HIV test result, should be vaccinated against tu-
berculosis. Presence of clinical manifestations of HIV infection, as well as other 
forms of immunodeficiency, is a contraindication to vaccination against tuberculo-
sis. Post-vaccination anti-tuberculosis immunity is non-sterile.
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T  

Immunodiagnosis of tuberculosis is carried out using a purified tuberculosis 
allergen (tuberculin) and a recombinant tuberculosis allergen (diaskintest). 

Immunodiagnosis of tuberculosis using the Mantoux test (tuberculin diag-
nostics) is a set of diagnostic tests to determine the specific body sensitization to 
the causative agent of tuberculosis, in which a filtrate of tuberculosis culture (tu-
berculin) is used. The intradermal Mantoux test with 2 tuberculin units (2 TE) of 
purified tuberculin in standard dilution (finished form) is used for: 

1) identification and differential diagnosis of local forms of tuberculosis at 
the early stages;

2) identification of children at risk for the tuberculosis development: newly 
infected with tuberculosis (with first time positive tuberculin reactions), with hy-
perergic reactions to tuberculin;

3) selection of children not previously vaccinated against tuberculosis, for 
immunization with BCG, BCG-M;

4) determination of epidemiological indicators of tuberculosis (the level of 
Mycobacterium tuberculosis (MBT) infection of the population, the annual risk of 
MBT infection).

Subjects to scheduled tuberculin diagnostics are:
 – children from high-risk groups for tuberculosis: the HIV-infected; children 

with immunosuppression, including those who start treatment with tumor necrosis 
factor antagonists or are subjects for organ transplantation; 

 – children being in a socially dangerous situation, as well as those living in 
a dormitory, from families of refugees, migrants, etc.; 

 – people from children’s boarding schools with a round-the-clock stay; 
 – disabled children; 
 – children attending social-pedagogical institutions, special educational 

(medical-educational) institutions in case the of medical documentation absence or 
the absence of the information about tuberculin diagnostics and BCG vaccination 
in the medical documentation. 

For children older than 2 months who were not vaccinated against tubercu-
losis in the hospital, the Mantoux test is carried out for immunization with BCG 
vaccine (BCG-M). 

The Mantoux test is contraindicated in acute diseases, exacerbation of chron-
ic diseases, in children’s team epidemic outbreak. Tuberculin diagnostics is carried 
out after recovery or cessation of the epidemic outbreak. According to clinical in-
dications, with suspicion of tuberculosis, the Mantoux test is carried out regardless 
of the date the previous sample was staged. There are no contraindications, except 
for individual intolerance to tuberculin.
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The results of the tuberculin test are assessed by a doctor or specially trained 
nurse that conducted this test, 72 hours later by measuring the size of the infiltra-
tion (papules, vesicles) or hyperemia in millimeters.

A doctor or nurse measures and records the transverse (relative to the axis of 
the forearm) papule size at its widest point. In the absence of infiltrate (papules), 
the size of hyperemia is measured and recorded.

The Mantoux test reaction can be:
 – negative — in the absence of infiltration, hyperemia;
 – questionable — when infiltration is less than 5 mm or only hyperemia of 

any size without infiltrate is observed, which is a non-specific response and has no 
diagnostic value;

 – positive — in presence of infiltration (papule) with a diameter of 5 mm 
or more;

 – hyperergic — in presence of 17 mm infiltrate and more or vesiculo-necro-
tic reaction, regardless of the infiltration size with/without lymphangitis.

In the medical records concerning the results of the Mantoux test it is indi-
cated the following:

 – the manufacturer of tuberculin, series, control number, expiration date;
 – the date of the test;
 – the introduction of the drug to the right or left forearm (usually in even 

years it is applied to the right forearm, in odd years — to the left one);
 – the test result in terms of infiltration (papules, vesicles) in mm (or hyper-

emia in the case of infiltration absence).
 – additionally in case of a vesicle-necrotic reaction, lymphangitis and/or 

lymphadenitis.
Tuberculin diagnostics are planned prior to prophylactic vaccinations. If the 

child was immunized with preventive vaccine, the Mantoux test can be adminis-
tered not earlier than in 4 weeks and after immunization with the combined MMR 
vaccine or monovaccines against measles, rubella and mumps — in 6 weeks.

The following reactions can develop when conducting the Mantoux test: lo-
cal reactions (pain, hypersensitivity or discomfort at the injection site immediately 
after the test, extremely rarely — the formation of blisters and skin necrosis as 
a result of hypersensitivity to tuberculin), general reactions (headache, malaise, 
subfebrile condition). 

When a doctor decides whether a positive reaction to tuberculin in a child 
is associated with infection with Mycobacteria tuberculosis or it reflects post- 
vaccination allergy after BCG vaccination (BCG-M), the size of the infiltrate at the 
injection site of tuberculin (the intensity of the positive tuberculin reaction) and the 
dynamics of tuberculin tests from previous years should be considered including 
the number of received BCG (BCG-M) vaccinations; the period after vaccination; 
presence and size of post-vaccination scars; presence or absence of contacts with 
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a patient with tuberculosis; diaskintest (quantiferon test) findings; clinical signs of 
the disease. 

According to the tuberculin test data, children with a suspected turn of the 
tuberculin reaction and hyperergic sensitivity to tuberculin are referred to a TB 
specialist to identify local forms of tuberculosis or latent tuberculosis infection. 
Consultation and additional examination by the TB specialist (chest x-ray, etc.) 
is carried out no later than 2 weeks from the date of the tuberculin test assesment.

Preventive vaccinations for children with a negative reaction to tuberculin 
can be carried out immediately after evaluation of the Mantoux test results. In case 
of a positive tuberculin reaction, as well as a hyperergic reaction to tuberculin, 
preventive vaccinations are carried out after clarification, presence of latent tu-
berculosis infection using the diaskintest (quantiferon test) and completion of the 
chemoprophylaxis course. Immunization with BCG (BCG-M) vaccines is perma-
nently contraindicated.

Immunodiagnosis of tuberculosis using a recombinant tuberculosis allergen 
(diaskintest) is a diagnostic test to detect specific sensitivity of the body to MBT 
with a recombinant tuberculosis allergen application. It’s used in addition to the 
Mantoux test. One dose (0.1 ml) of the recombinant tuberculosis allergen contains 
the recombinant (genetically modified) protein CFP10-ESAT6 (0.2 μg), i. e., two 
related antigens CFP10 and ESAT6 present in virulent strains of Mycobacterium 
tuberculosis. These antigens are absent in the BCG strains of M. bovis, from which 
tuberculosis vaccines are prepared (BCG and BCG-M). 

An intradermal test with a recombinant tuberculosis allergen in standard di-
lution (diaskintest) is used: 

 – as an auxiliary method for the tuberculosis diagnosis; 
 – for differential diagnosis of tuberculosis with non-tuberculosis diseases 

and serious adverse reactions to BCG vaccination; 
 – for differential diagnosis of post-vaccination and infectious allergies; 
 – for detection of latent tuberculosis infection with a high risk of developing 

active tuberculosis and determination of indications for chemoprophylaxis. 
For early detection of tuberculosis infection, diaskintest (and the Mantoux 

test) should be carried out for children from high-risk groups for tuberculosis and 
those with suspected tuberculosis due to clinical, laboratory and/or radiological 
signs and referred to a TB specialist according to the results of the Mantoux test 
for additional medical diagnostics.

The specificity of diaskintest (lack of response in healthy individuals and pa-
tients with non-tuberculosis diseases) is higher than in tuberculin, since in persons 
vaccinated BCG (BCG-M) the drug does not cause a delayed-type hypersensitivity 
response.

The technique of conducting the intracutaneous test with a recombinant tu-
berculosis allergen, contraindications are identical to the Mantoux test with 2 TE. 
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Serious adverse reactions to tuberculin in the child’s history are considered 
to be contraindication for the diaskintest setting. If the Mantoux test was placed on 
one forearm, a diaskintest is placed on the other forearm.

Presence of at least one positive diaskintest reaction in previous years 
is a constant contraindication for vaccination with BCG vaccine (BCG-M). 
Preventive vaccinations can affect sensitivity to diaskintest, therefore, the test must 
be planned before carrying out preventive vaccinations. If preventive vaccinations 
have already been carried out, the test is carried out no earlier than 4 weeks after 
vaccination. 

The reaction on the diaskintest is considered negative in the complete ab-
sence of infiltrate (papules) and hyperemia, the presence of an «injection reaction» 
or «bruise» of 2–4 mm in size; doubtful — in the presence of hyperemia of any size 
without infiltration; positive — in the presence of an infiltrate of any size. A pos-
itive reaction to diaskintest is conditionally divided into weakly expressed in the 
presence of infiltrate up to 5 mm in size; moderate — with an infiltrate of 5–9 mm; 
pronounced — with an infiltrate of 10 mm or more; hyperergic — with an infiltrate 
of 15 mm or more, vesicle-necrotic changes and/or lymphangitis, lymphadenitis, 
regardless of the size of the infiltrate. 

The reaction to diaskintest may be negative in children with tuberculosis with 
severe immunopathological disorders due to the severe course of the tuberculosis 
process; in the early stages of primary infection with MBT and in the early stag-
es of tuberculosis; in people with immunodeficiency, for example, HIV infection. 
If there are characteristic clinical, laboratory and/or radiological signs of tubercu-
losis and a negative reaction to diaskintest, further measures are taken to diagnose 
tuberculosis in the patient.

In the case of parental failure or contraindications for the Mantoux test or 
diaskintest (serious adverse reactions to tuberculin or diaskintest history, skin dis-
eases), a gamma-interferon (quantiferon) test is performed.

D , ,  

For immunization against diphtheria, whooping cough and tetanus, the fol-
lowing drugs are used:

 – DwTP vaccine containing killed pertussis microbial cells; 
 – DTaP vaccine containing acellular pertussis component;
 – adsorbed diphtheria (with a reduced content of antigens) and tetanus tox-

oids combined with acellular pertussis vaccine (Tdap vaccine for adults); 
 – DT (diphtheria and tetanus toxoid purified liquid for children); 
 – Td (tetanus and diphtheria toxoid for adults);
 – Tt (tetanus toxoid purified liquid);
 – Dt (diphtheria toxoid purified liquid). 
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4-valent combined adsorbed vaccine for the prevention of diphtheria, teta-
nus, pertussis (acellular), polio (inactivated); 5-valent adsorbed vaccine for the 
prevention of diphtheria, tetanus, pertussis (acellular), polio (inactivated), Hib 
infection (conjugated); 5-valent adsorbed vaccine for the prevention of diphthe-
ria, tetanus, pertussis (whole cell), Hib infection, HBV; 6-valent adsorbed vac-
cine for the prevention of diphtheria, tetanus, pertussis (acellular component), 
HBV (recombinant), polio (inactivated) and Hib infection (conjugated) are also 
used.

Indications. In the Republic of Belarus immunization against pertussis, diph-
theria, and tetanus according to the National Preventive Immunization Schedule is 
carried out in children from 2 months of age. 

According to epidemiological indications, the following pertussis vaccina-
tions are required for: 

 – persons who came into contact with a patient who has been diagnosed with 
whooping cough in the foci of pertussis infection, who haven’t had pertussis and 
who have no documented evidence of pertussis vaccinations or laboratory results 
of protective immunity against pertussis; 

 – persons in close contact (family contacts, medical workers) with children 
under the age of 12 months. 

According to epidemic indications, diphtheria vaccinations are carried out in: 
 – contact persons in foci of infection that haven’t previously been vaccinated 

against diphtheria; 
 – children who have reached the term of the next preventive vaccination;
 – adults who, according to medical documents, were vaccinated against 

diphtheria 5 or more years ago;
 – persons whose serological examination revealed diphtheria antibodies 

with a titer of less than 1 : 40 (0.01 IU/ml). 
According to epidemic indications, tetanus prophylaxis is carried out in 

health care organizations for a patient within 24 hours after seeking medical help in 
cases of injuries with violation of the integrity of the skin and mucous membranes, 
frostbite and burns (thermal, chemical, radiation) of the second, third and fourth 
degrees, penetrating injuries of gastrointestinal tract, surgeries on the gastrointesti-
nal tract, abortion and childbirth outside health organizations, gangrene and tissue 
necrosis, animal bites.

Method of administration and dosage. Adsorbed vaccines and toxoids are 
recommended to be administered intramuscularly into the deltoid muscle of the 
shoulder. As a rule, DTwP, DTaP vaccines are administered intramuscularly to chil-
dren in the anterolateral thigh in the dose of 0.5 ml (single dose). Adults can be 
injected toxoids deeply subcutaneously in the subscapular area. To obtain optimal 
immune protection for 5–10 years, a series of 3 injections of a vaccine or toxoid is 
required. Subsequent booster doses are recommended every 10 years.
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Tactics of preventive vaccinations. The initial series of preventive vaccina-
tions against pertussis, diphtheria and tetanus consists of three preventive vaccina-
tions, the first of which is given to children aged 2 months, the second — 3 months 
and the third — 4 months using DTwP or DTaP vaccines, as well as their combina-
tions with other vaccines. The minimum interval between preventive vaccinations 
is 4 weeks. The first booster dose (fourth vaccination) against pertussis, diphtheria 
and tetanus is given to children aged 18 months using DTwP or DTaP vaccines, as 
well as their combination with other vaccines. 

Skipping one preventive vaccination doesn’t require repeating the entire series 
of preventive vaccinations. In case of immunization schedule violation, the fourth 
dose should be administered no earlier than 6–12 months after the third dose. 

Preventive vaccinations against pertussis using DTwP vaccines are given to 
children aged 2 months to 4 years. 

Children who have contraindications for the DTwP administration are given 
vaccinations using DTaP vaccines. 

If a child who has pertussis has previously received 3 or 2 vaccinations with 
DTwP or DTaP vaccine, the initial series of preventive vaccinations against diph-
theria and tetanus is considered complete. The next preventive vaccine is given 
with DT after 6–12 months.

If a child who has pertussis has received only one vaccination with DTwP or 
DTaP vaccine, the second and third vaccinations are carried out using DT with an 
interval of 1 month and 6–12 months, respectively. 

If a child has a serious adverse reaction to the first administration of DTwP 
vaccine, the following vaccinations are given with an DT or DTaP vaccine. If there 
is a serious adverse reaction to the second injection, the next vaccination is carried 
out with an DT or DTaP vaccine after 12 months. 

If a complication developed after the third administration of DTwP vaccine, 
the next vaccination is carried out with DT or DTaP vaccine after 12–18 months. 

If 12 months or more have passed after the second vaccination with DTwP or 
DTaP vaccine, the initial series of preventive vaccinations is considered complete. 
The following vaccination in children under 4 years old is carried out with DTwP 
or DTaP vaccine, in children aged 4 years and up to 6 years old with DT or DTaP, 
in people 7 years old and older vaccination is carried out using Td or Tdap vaccine 
for adults. 

Children aged 1–6 years who haven’t previously been immunized against per-
tussis, diphtheria, and tetanus should receive 3 vaccinations with DTwP or DTaP 
vaccines with an interval of 1–2 months between the first and second doses and 
6–12 months between the second and third doses. Persons 7 years of age and older 
who haven’t previously been immunized against pertussis, diphtheria, and tetanus 
should receive three vaccinations using Td with an interval of 4–6 weeks between 
the first and second doses and 6–12 months between the second and third doses. 
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Immunization initiated with the DTaP vaccine can be continued with the 
DTwP vaccine and vice versa. The fifth vaccination against diphtheria and tetanus 
is carried out with DT at the age of 6 years, the sixth — with Dt at the age 11 years, 
the seventh — with Td at the age 16 years old, and the next — with Td every 
10 years.

The immunization schedule for previously non-immunized adults includes 
double vaccination with Tt or Td at a dose of 0.5 ml subcutaneously with an in-
terval of 30–40 days. The first booster dose of 0.5 ml is administered once, sub-
cutaneously after 6–12 months after the completed initial series of vaccinations. 
Subsequent booster doses of 0.5 ml of Tt or Td are administered every 10 years 
once, subcutaneously. 

Adverse reactions. After the administration of the DTwP vaccine, a small 
portion of the vaccinated people may experience local and general reactions, which 
usually occur within the first 2 days after the injection of the drug. Serious adverse 
reactions after immunization with vaccines/toxoids against pertussis, diphtheria, 
and tetanus develop very rarely, but are severe and can manifest with toxic, allergic 
and encephalitic syndromes. 

Severe allergic reactions include anaphylactic shock, allergic urticaria (up to 
24 hours after administration), vascular complications associated with infusion, 
transfusion and therapeutic injection (up to 5 days after administration). Strong lo-
cal reactions (localized tightening or swelling of the skin and subcutaneous infiltra-
tion, hyperemia, edema), strong general reactions (fever, headache, rash) can occur 
during the first 3 days. A skin abscess, a boil or carbuncle of a limb, buttocks can 
appear up to 30 days from the moment of administration, Guillain-Barré syndrome, 
encephalopathy — up to 10 days, convulsions — up to 7 days, brachial neuritis, 
sciatic neuritis — up to 30 days. 

People vaccinated with the DTaP vaccine may have the following adverse 
reactions: local (redness, soreness, swelling at the injection site (> 50 mm; often), 
tightening at the injection site, diffuse swelling of the limb into which the injection 
was made, sometimes involving the adjacent joint (infrequently), general (drowsi-
ness, irritability, fatigue, headache, rash, fever ≥ 38 ℃ (very common), anxiety, un-
usual crying, loss of appetite, vomiting, diarrhea, itching, urticaria (rare), lymph-
adenopathy (very rare).

Contraindications. The main contraindications for the use of DTwP vaccine 
are diseases of the nervous system with a progressive course, encephalitis, afebrile 
convulsions in the child’s history, the development of a strong general reaction to 
the previous administration of DTwP vaccines (fever to 40 ℃ and above within the 
first two days, appearance of edema and hyperemia over 8 cm in diameter at the 
introduction place) or a serious adverse reaction. Children with contraindications 
to the use of DTwP vaccine can be vaccinated with an DTaP vaccine or DT in ac-
cordance with the instructions for their use. 
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Contraindications to the administration of the DTaP vaccine are: known 
hypersensitivity to any component of the vaccine, and also if the patient had 
symptoms of hypersensitivity after the previous administration of the vaccine, 
encephalopathy of an unclear etiology that developed within 7 days after the pre-
vious administration of the vaccine containing the pertussis component; a severe 
reaction (temperature above 40 ℃, hyperemia or edema of more than 8 cm in 
diameter) or a serious adverse reaction (collapse or shock-like condition that de-
veloped within 48 hours after the administration of the DTaP vaccine, continu-
ous crying lasting 3 hours or more, which occurred in within 48 hours after the 
administration of the vaccine, convulsions accompanied or not accompanied by 
a fever on the previous administration of the vaccine (occurring within 3 days 
after vaccination)). 

There are no constant contraindications to the use of DT, Td, Dt. If a body 
temperature increases > 38.5 ℃ in more than 1 % of the vaccinated people or in 
case of pronounced local reactions (swelling of soft tissues with a diameter of 
more than 5 cm, infiltrates with a diameter of more than 2 cm) in more than 4 % of 
vaccinated, as well as the development of serious adverse events, vaccination with 
this series is stopped.

P  

There are live attenuated oral polio vaccine (OPV) and inactivated polio vac-
cine (IPV) for vaccination against polio.

Today in the Republic of Belarus IPV is used for vaccination. IPV contains 
3 polio virus types cultured on the Vero cell line and inactivated by formalin. The 
vaccination dose is 0.5 ml. 

OPV vaccine (until 2016) was a vaccine from attenuated Sabin strains of 1, 
2, 3 polio virus types. Since 2016, only the OPV vaccine has been produced, which 
contains polio vaccine viruses of 1 and 3 serotypes. The vaccine is released in 
a liquid form (10 and 20 doses). 

Combined vaccines are also used to prevent polio.
Indications. In the Republic of Belarus, children from 2 months of age should 

be immunized against polio according to the National Preventive Immunization 
Schedule.

According to epidemiс indications, preventive vaccinations against polio are 
carried out for persons of the following categories: 

 – those who came into contact with a patient who has been diagnosed with 
polio, who don’t have documented evidence of polio vaccines or laboratory-con-
firmed results of protective immunity against polio, in the focus of polio infection;

 – people, traveling to an endemic on polio country and not vaccinated 
against polio.
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Method of administration and dosage. OPV is administered orally in a dose 
of 4 or 2 drops in accordance with the packaging of the product and instruction. 
A vaccination dose of the vaccine is introduced into the mouth with a dropper or 
pipette attached to the bottle 1 hour before meals. Drinking the vaccine with water 
or any other liquid, as well as eating or drinking within an hour after vaccination 
is not allowed. The unused vaccine from an opened bottle can be stored no more 
than 2 days at a temperature of +2 to + 8 ℃ in tightly closed bottle with a dropper 
or a rubber stopper. If necessary, the vaccine can be drawn up into a sterile syringe 
through a rubber stopper, following aseptic rules. In this case, the vaccine remain-
ing in the vial can be used until the expiration date. 

IPV is administered intramuscularly or subcutaneously in a dose of 0.5 ml. As 
a rule, children under 18 months of age are given an intramuscular injection into 
the anterolateral area of the thigh. 

Tactics of preventive vaccinations. The initial series of vaccinations 
against polio consists of 3 vaccinations, the first of which is given to children aged 
2 months, the second at the age of 3 months and the third at the age of 4 months 
using IPV. The minimum interval between vaccinations is 4 weeks. A booster dose 
is prescribed at the age of 7 years using IPV. Preventive vaccinations against polio 
in children aged 2, 3, 4 months are carried out simultaneously with the introduc-
tion of DTwP, DTaP vaccines or using combined vaccines, which include the polio 
component. Persons who don’t have information about the preventive vaccinations 
against polio should receive a course of the initial series of preventive vaccinations 
for IPV. The minimum interval between preventive vaccinations is 4 weeks.

Adverse reactions. OPV, as a rule, doesn’t cause either a general or local re-
action. Serious adverse reactions to the administration of OPV are extremely rare. 
Children with allergies rarely have rash or Quincke’s edema. Vaccine-associated 
paralytic polio occurs both in vaccinated (on the 4–30th day), and in people who 
communicated with the vaccinated (on the 4–75th day after communication) with 
a frequency of 1:1.5 million who received the first dose and 1:40 million received 
a second one. Vaccine-associated paralytic polio develops against the background 
of immunodeficiency states. 

IPV rarely causes adverse reactions. Mild local reactions (edema, soreness, 
redness at the injection site) can occur within 48 hours after administration and last 
up to 2 days, mild general reactions (short-term increase of body temperature) can 
occur within 48 hours after administration. Very rarely, the development of serious 
adverse reactions such as: swollen lymph nodes; hypersensitivity reactions to vac-
cine components, such as allergic reactions (rash, urticaria), anaphylactic reactions 
and anaphylactic shock (up to 24 hours after administration); sore muscles and 
joints (within a few days after administration); arthropathy (up to 30 days); agita-
tion, drowsiness, irritability; short-term cramps, cramps caused by fever; headache; 
short and medium duration paresthesia (within 2 weeks after injection) is possible.
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Contraindications. Contraindications for OPV are immunodeficiency, 
transplantation, immunosuppressive therapy, malignant diseases, serious adverse 
reactions to previous OPV administration. Routine immunization is delayed until 
recovery from acute or exacerbation of chronic diseases. 

IPV is contraindicated in persons with known hypersensitivity to any com-
ponent of the vaccine or in patients with serious adverse reactions after previous 
administration. IPV is prescribed no earlier than 1 year after immunosuppressive 
therapy, 2 years after bone marrow transplantation. IPV is indicated for vaccination 
of persons with immunodeficiency (primary or caused by drugs or HIV infection), 
as well as for contact persons with these people.

M , ,  

MMR live attenuated combined vaccine against measles, mumps and rubella, 
live combined attenuated vaccine for measles, mumps, rubella and chickenpox, 
monovaccines against measles, mumps and rubella are used for the active immu-
nization. Passive measles and rubella prophylaxis is carried out by normal human 
immunoglobulin.

Indications. In the Republic of Belarus immunization against measles, 
mumps and rubella according to the National Preventive Immunization Schedule is 
carried out for children aged 12 months and older. The 4-valent vaccine is recom-
mended for active immunization against measles, mumps, rubella and chickenpox 
in the age group from 9 months to 12 years. 

Method of administration and dosage. Vaccines are administered predom-
inantly subcutaneously or intramuscularly (depending on the manufacturer) at 
a dose of 0.5 ml. 

Tactics of preventive vaccinations. The first vaccination against measles, 
mumps and rubella is given to children at the age of 12 months of life, the second 
vaccination is at the age of 6 years old. The minimum interval between the first and 
second vaccinations is 1 month. 

Immunization of children who have had measles, mumps or rubella can be 
carried out using a measles, mumps, rubella vaccine, or using measles, mumps, 
rubella monovaccines. The measles, mumps, rubella, monovaccines can be intro-
duced simultaneously with other vaccines, but injected into different sites. If live 
vaccines cannot be given at the same time, they are given at a minimum interval 
of 4 weeks. 

Persons receiving blood products shouldn’t be vaccinated against measles, 
mumps, rubella within 3 months, and it is necessary (if it’s possible) to avoid the 
use of blood products within 2 weeks after vaccination.

Adverse reactions. Within 42 days after the introduction of the vaccine, 
general reactions manifested by malaise, fever (often), exanthema, cough, con-
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junctivitis, short-term symptoms of rhinopharyngitis, lymphadenopathy, diarrhea, 
vomiting, and local reactions such as redness, soreness, swelling at the injection 
site that occurs during the first 3 days after the vaccine is administered and sub-
sides within 24–48 hours. In rare cases, serious adverse reactions may develop: 
anaphylactic shock (up to 24 hours after the vaccine introduction), arthritis (up to 
30 days), polyneuritis (on the 5–30th day), post-immunization myelitis or enceph-
alomyelitis (on the 10–40th day), encephalopathy (on the 5–30th day), seizures 
(on the 5–15th day), meningitis (on the 10–30th day), thrombocytopenia, throm-
bocytopenic purpura (up to 30 days), multiforme erythema (up to 5 days). In rare 
cases, conditions resembling mumps with a shortened incubation period are not 
excluded. In some cases, transient painful short-term swelling of the testicles and 
the development of measles-like syndrome may occur. 

Contraindications. Vaccinations against measles, mumps and rubella are 
contraindicated in acute diseases and exacerbation of chronic diseases (for mild 
acute respiratory viral infections, acute intestinal diseases, vaccination is allowed 
immediately after normalization of temperature), the presence of primary and 
secondary immunodeficiencies, after transplantation, during immunosuppressive 
therapy, to pregnant women, in case of serious adverse reactions to the previous 
administration of the vaccine, the presence of hypersensitivity to neomycin, any 
other component of the vaccine including chicken eggs (but the presence of con-
tact dermatitis caused by neomycin and an allergic non-anaphylactic reaction to 
chicken eggs is not a contraindication to vaccination). However, HIV infection is 
not a contraindication for the MMR vaccination. 

I    
 H     

Conjugate vaccines are used to prevent Hib infection. These vaccines in-
clude large polysaccharide polymers that are linked to tetanus toxoid. As a result 
of conjugation, a complex spatial structure of the antigen is formed. The protein- 
polysaccharide complex is recognized by macrophages and T-lymphocytes, in-
ducing a T-dependent immune response. The protective titer of antibodies to the 
protein carrier is not formed.

A protective level of antibodies to Hib infection is created by the end of the 
first week after the introduction of the vaccine. A high level of antibodies persists 
for at least 1 year. An immunization course is sufficient to provide protection for 
up to 5–10 years. Preventive vaccinations against Hib infection can be carried out 
using either a conjugated adsorbed vaccine for the prevention of infection caused 
by Haemophilus influenzae type b, or using combination vaccines containing, in 
addition to the Hib vaccine, components against diphtheria, pertussis, tetanus, po-
lio, and HBV.
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Indications. The vaccine is used to prevent purulent-septic diseases (menin-
gitis, sepsis, arthritis, epiglottitis, pneumonia, etc.) caused by Haemophilus influ-
enzae type b in children aged 3 months to 5 years. 

First of all, preventive immunization is recommended for children aged 
2 months to 5 years with a removed spleen, diabetes mellitus, chronic hepatitis, 
liver cirrhosis, chronic kidney diseases, immunodeficiency states (HIV infec-
tion, with malignant neoplasms), chronic heart diseases, lungs, cystic fibrosis, 
children in institutions with a round-the-clock regime of stay, frequently sick 
children, etc. 

In accordance with the National Preventive Immunization Schedule 
of Belarus, vaccination against Hib infection is carried out for children aged 2, 3, 
4 months simultaneously with vaccination against pertussis, diphtheria, tetanus, 
polio and HBV; as well as for children who didn’t receive vaccinations against Hib 
infection before they reached the age of 5 years according to the instructions, and 
for children under 5 years who have one of the following diseases or conditions: 
chronic hepatitis, cirrhosis of the liver, chronic diseases of the kidneys, heart and 
lungs, immunodeficiency states, including HIV infection, cystic fibrosis.

Method of administration and dosage. The vaccine is administered intra-
muscularly or deeply subcutaneously in a single dose of 0.5 ml. For children under 
the age of 2 years old, the vaccine is introduced into the upper outer surface of 
the middle part of the thigh, for children over 2 years of age — into the deltoid 
region. For patients with thrombocytopenia and other disorders of the blood coag-
ulation system, the vaccine is administered subcutaneously. If a monovalent vac-
cine against Hib infection is administered simultaneously with other vaccines, they 
should be introduced into different sites.

Tactics of preventive vaccinations. The vaccination schedule may vary 
from country to country and depends on the age of the child. Immunization should 
begin at the age of 6 weeks or as soon as possible after reaching this age. The in-
terval between doses should be at least 4 weeks if the initial course of vaccination 
consists of 3 doses, and at least 8 weeks if the primary course of vaccination con-
sists of 2 doses. Booster doses should be administered not earlier than 6 months 
after completion of the initial course of vaccination. 

Children whose vaccination was started later than it should have started ac-
cording to the Schedule and who are less than 12 months old should be fully vac-
cinated according to the vaccination schedule and manufacturer instruction. When 
the first dose of the vaccine is administered to a child over the age of 12 months, 
a single dose is recommended. 

Healthy children over the age of 5 don’t need a Hib vaccine. In the Republic 
of Belarus the initial series of Hib infection vaccinations consist of three doses, and 
is carried out simultaneously with the preventive vaccinations against diphtheria, 
pertussis, tetanus at the age of 2, 3, 4 months. 
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Adverse reactions. Conjugated vaccines for the prevention of Hib infec-
tion are generally well tolerated by children. Local adverse reactions occur within 
48 hours after administration of the vaccine in the form of soreness, redness, swell-
ing and thickening at the injection site, a general one — in the form of fever, irri-
tability, vomiting, diarrhea. Serious adverse reactions, such as urticaria, rash, itch-
ing, anaphylactic shock, angioedema, facial or laryngeal edema, febrile or afebrile 
convulsions, widespread extremity edema at the injection site, and compaction at 
the injection site are very rare.

Contraindications. The vaccine is not prescribed for children who are hy-
persensitive to the components of the vaccine, including tetanus toxoid, and have 
allergic reactions to the previous administration of the vaccine. If a child develops 
a disease accompanied by fever, acute infectious disease, or a chronic disease in 
the acute stage, vaccination is carried out in 2–4 weeks after recovery or during 
convalescence or remission. In mild acute respiratory, intestinal and other diseas-
es, vaccinations are carried out immediately after temperature normalization. HIV 
infection is not a contraindication to vaccination.

P   

To prevent infections caused by S. pneumoniae, 23-valent polysaccharide, 
10- and 13-valent conjugate vaccines are used. The main disadvantage of the 
polysaccharide vaccine is its low efficiency in children of the first 2 years, since 
T-independent polysaccharide antigens are difficult to recognize by the immune 
system at this age.

Conjugate vaccines differ in the number of pneumococcal serotypes, protein 
conjugate, and polysaccharide for each conjugate. Thanks to manufacturing tech-
nology, the conjugated antigen is recognized by the child’s immune system and 
stimulates a high T-cell immune response with the induction of immunological 
memory, including children under 2 years. The vaccine provides protection both 
from systemic infection and from infection of the mucosa.

The conjugated 10-valent vaccine contains not only purified capsule polysac-
charides of pneumococci of 10 serotypes, but also a carrier protein (protein of the 
outer membrane of H. influenzae, tetanus toxoid and diphtheria toxoid).

The conjugated 13-valent vaccine contains purified capsular polysaccha-
rides of 13 pneumococcal serotypes and carrier protein. As an adjuvant alumi-
num phosphate is used. There is no preservative in the conjugate vaccine; their 
storage is recommended at a temperature of + 2 to + 8 ℃; they shouldn’t be 
frozen.

Indications. A polysaccharide vaccine is recommended for specific prophy-
laxis of pneumococcal etiology infections, including S. pneumoniae pneumonia, in 
people at risk from 2 years of age. Risk groups include patients older than 65 years 
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(primarily those permanently staying in special institutions for caring for the el-
derly), weakened or frequently hospitalized patients (those with diabetes, chronic 
bronchitis, respiratory and heart failure), patients with chronic diseases of the car-
diovascular, respiratory and endocrine systems, patients with alcohol or tobacco 
dependence, patients with a weakened immune system (those who have undergone 
splenectomy or those who are planning to undergo splenectomy, patients suffering 
from sickle cell anemia, having nephrotic syndrome, undergoing immunosuppres-
sive therapy, HIV-infected with hematologic diseases), patients with leakage of 
cerebrospinal fluid, people attending organized groups, whose sanitary and epide-
miological condition regarding pneumonia is estimated as unfavorable, including 
soldiers and military officers.

Conjugated vaccines are given to actively immunize children aged 6 weeks to 
5 years with the aim of preventing diseases caused by the corresponding S. pneu-
moniae serotypes. 

According to the National Preventive Immunization Schedule of Belarus, 
vaccination against pneumococcal infection using the pneumococcal conjugate 
vaccine is recommended for all children aged 2–59 months and is given to children 
under 5 years of age who have one of the following diseases or conditions: 

 – immunodeficiency states (HIV infection, chronic renal failure, nephrotic 
syndrome, chronic hepatitis, cirrhosis, diseases associated with the administration 
of immunosuppressive therapy or radiation therapy, neoplasms, leukemia, lympho-
mas, Hodgkin’s disease, conditions after organ or tissue transplantation, congenital 
immunodeficiency, asplenia; 

 – recurrent acute purulent medial otitis (more than 3 episodes per year); 
 – recurrent pneumonia; 
 – bronchopulmonary dysplasia, congenital malformations of the respiratory 

tract, primary ciliary dyskinesia, deficiency of alpha-1-antitrypsin; 
 – heart defects requiring hemodynamic correction and enrichment of the 

pulmonary circulation; 
 – the presence of a cochlear implant or planning for this operation; 
 – diabetes; 
 – bronchial asthma. 

Method of administration and dosage. The polysaccharide vaccine is ad-
ministered intramuscularly or deeply subcutaneously in a single dose of 0.5 ml. 
Conjugate vaccines are administered intramuscularly at the dose 0.5 ml to children 
in the anterolateral area of the thigh. In older children older than 1 year, the vaccine 
is administered to the deltoid muscle. 

Tactics of preventive vaccinations. The polysaccharide vaccine is given 
once. Repeated doses are usually not recommended for individuals with a normal-
ly functioning immune system, but single or double booster immunizations are 
practiced for individuals with impaired immune system.
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The tactics for the use of conjugated pneumococcal vaccines depend on the 
age of the patient. In patients up to 12 months of life PCV vaccine is administered 
twice with an interval of 2 months for the primary series of vaccination, a booster 
dose is administered at the age of 12–15 months; in children aged 12–23 months 
of life, tactics include the introduction of two doses with an interval of 2 months; 
children in the age group of 2–5 years old are given 1 dose. 

It is recommended that the entire course be carried out with one type of vaccine. 
It’s more suitable to use a conjugate vaccines for immunization of persons 

with immunodeficiency 2 years of age or older. People with immunosuppressive 
treatment, immunocompromised ones, with genetic defects, HIV infection, or oth-
er causes may have a reduced response to active immunization.

Adverse reactions. A polysaccharide vaccine is considered safe. Mild local 
reactions (soreness, redness, and tightening at the injection site) can occur within 
48 hours after administration and last up to 2 days. Mild general reactions can oc-
cur within 48 hours after administration: a moderate increase in body temperature, 
rarely exceeding 39 ℃, which develops shortly after vaccination (on the day of 
vaccination) and lasts no more than 24 hours. In very rare cases, headache, malaise 
and fatigue can appear. There are some serious adverse reactions such as the Arthus 
phenomenon, hypersensitivity reactions to vaccine components (allergic reactions 
(rash, urticaria), anaphylactic shock (up to 24 hours from the moment of adminis-
tration), soreness of muscles and joints. 

Conjugate vaccines in most cases are well tolerated by children. Local adverse 
reactions occur within 48 hours after the vaccine administration in the form of sore-
ness, redness, swelling and thickening at the injection site, common reactions are 
fever, irritability, drowsiness (very often), diarrhea, vomiting (infrequently). Serious 
adverse reactions such as urticaria, rash, pruritus, anaphylactic shock, angioedema 
and other allergic reactions, febrile or afebrile convulsions, hematoma at the injection 
site, hemorrhage and induration at the injection site are very rare. It has been noted 
that the incidence of local reactions during the course of primary immunization is 
higher in children over 12 months of age compared with young children. PCV10 and 
PCV13 can be administered simultaneously with monovalent or combine vaccines 
against diphtheria, tetanus, pertussis, HBV, polio, Hib vaccine and vaccines against 
measles, mumps, rubella, etc., except BCG and BCG-M vaccines.

Contraindications. PPV23 and conjugate vaccines are contraindicated in 
persons with known hypersensitivity to the components of the vaccine, with allergic 
reaction to the previous administration of the vaccine. Acute infectious and non-in-
fectious diseases, exacerbation of chronic diseases are temporary contraindications 
for vaccinations. Vaccinations are carried out after recovery or during convales-
cence or remission. In mild acute respiratory infections, acute intestinal and other 
diseases, vaccinations are done immediately after normalization of the temperature. 
Pneumococcal infection in the anamnesis is not a contraindication to vaccination. 
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I  

All influenza vaccines are divided into two main types: live and inactivat-
ed. Inactivated vaccines can be divided in turn into vaccines containing complete 
viruses (corpuscular vaccines); vaccines, containing all components of the virion 
(split vaccines), vaccines containing the surface proteins of the virus — hemagglu-
tinin and neuraminidase (subunit vaccines) and vaccines containing the inactivated 
virosomal complex with surface antigens of influenza virus (virosomal vaccines). 

Live vaccines are made from attenuated strains of the influenza virus; they 
may contain residual amounts of eggs protein. They are able to stimulate a local 
response after intranasal administration. The vaccine dose includes virus-contain-
ing fluid of chicken embryos of type A influenza viruses (strains H1N1 and H3N2) 
and type B influenza virus. 

Inactivated corpuscular vaccines consist of purified and concentrated influ-
enza viruses cultured on chicken embryos inactivated with formalin or UV. 

Split vaccines consist of purified surface antigens of the influenza virus and 
internal proteins, subunit vaccines consist of only purified surface antigens of the 
virus. Some subunit vaccines can additionally contain polyoxidonium, which, ac-
cording to the manufacturer information, has an enhancing immune response.

Virosomal vaccines are an inactivated virosomal complex containing hemag-
glutinin and neuraminidase embedded in a phospholipid bilayer membrane. 

Influenza vaccines can be 3- or 4-valent: one dose for an adult (0.5 ml) con-
tains 15 μg of each antigen of three or four viral strains. Polyoxidonium vaccines 
contain 5 μg of each antigen.

Indications. Influenza viruses are very changeable, and WHO is updating 
its recommendations for a content of the influenza vaccines twice a year for the 
Northern and Southern Hemispheres, respectively. Since 2012, influenza vaccina-
tion has been included in the National Preventive Immunization Schedule of the 
Republic of Belarus and is carried out for the following groups: 

 – children aged 6 months to 3 years; 
 – children from the age of 3 years and adults with chronic diseases; 
 – persons with immunosuppression; 
 – persons over 65 years old; 
 – pregnant women; 
 – medical workers; 
 – children and adults in institutions with a round-the-clock stay; 
 – civilian personnel providing state security and life of the population. 

Vaccination is especially important for people in vulnerable groups who de-
velop serious flu complications: 

 – all children from 3 to 6 years old; 
 – persons studying at institutions of general secondary, vocational, technical 

secondary and higher education; 
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 – ornithologists; 
 – employees of poultry farms or factories and virology laboratories involved 

in the diagnosis of influenza and other acute respiratory infections, consumer ser-
vices, educational institutions, trade and public catering, transport organizations. 

Live vaccines are indicated for children over 3 years old and adults, inacti-
vated corpuscular vaccines — from 7 years of age, split, subunit and virosomal 
ones — from 6 months of age. 

Method of administration and dosage. The live vaccine is administered in-
tranasally with a single-use dispenser at the dose of 0.25 ml into each nasal passage. 

Inactivated vaccines are administered intramuscularly or deeply subcutane-
ously. It should be administered in the anterolateral area of the thigh for children 
from 6 to 12 months; in the anterolateral region of the thigh or deltoid muscle for 
children older than 12 months. For children over 36 months and adults, the dose is 
0.5 ml, for children aged 6 to 35 months the dose should be 0.25 ml.

Tactics of preventive vaccinations. Influenza vaccination is given once 
a year at the beginning of autumn (as a rule, in October). Immunity after the intro-
duction of the vaccine is formed in 14 days and lasts throughout the season. The 
prophylactic efficacy of influenza vaccination is 70–95 %. 

Adverse reactions. After the introduction of a live vaccine, mild adverse 
reactions may develop: fever up to 37.5 ℃, malaise, headache, minor catarrhal 
phenomena (frequently), fever above 37.5 ℃ (very rare). The duration of tempera-
ture reactions and catarrhal phenomena doesn’t exceed 3 days. 

After administration of inactivated vaccines, mild local reactions (edema, 
soreness, redness and hardening at the injection site) can occur within 48 hours 
after administration and last up to 2 days. Mild general reactions (short-term fe-
ver, malaise, chills, feeling tired, headache) may occur within 48 hours after the 
vaccine is administered. Serious adverse reactions such as allergic reactions (rash, 
urticaria), angioedema (up to 24 hours after injection), soreness of the muscles and 
joints (within a few days after injection), transient thrombocytopenia, vasculitis, 
neuralgia, paresthesia, neuritis, encephalomyelitis, short-term seizures, seizures 
caused by fever develop very rarely.

Contraindications. Influenza vaccines are contraindicated in persons with 
serious adverse reactions to the previous administration of the influenza vaccine, 
severe allergic reactions to eggs protein and other components of the vaccine (for 
example, aminoglycoside antibiotics or polymyxin). Vaccines are not prescribed 
for rhinitis, acute infectious and non-infectious diseases, chronic diseases in the 
acute stage or decompensation. Vaccination is carried out 2–4 weeks after recovery 
or during remission. In mild acute respiratory infections, acute intestinal and other 
diseases, vaccination is carried out after normalization of temperature. In addition, 
live vaccines are contraindicated in persons with immunodeficiency, immunosup-
pression, malignant neoplasms, and pregnant women.
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IMMUNOPROPHYLAXIS OF INFECTIOUS DISEASES 
ACCORDING TO EPIDEMIC INDICATIONS.

RABIES IMMUNOPROPHYLAXIS

Vaccines and immunoglobulins are used for specific prophylaxis of rabies. 
The lyophilized anti-rabies vaccine for humans is purified, inactivated, concentrat-
ed culture, made on the basis of fixed rabies virus grown on Vero cells, inactivated, 
concentrated and purified by ultrafiltration, then lyophilized in a volume of 0.5 ml. 
The vaccine is made with the addition of human serum albumin and dextran (stabi-
lizers). During the expiration date, the activity of 1 dose is at least 2.5 IU.

Homologous or heterologous immunoglobulins are also used for specific 
emergency prophylaxis of rabies. Immunoglobulins contain specific antibodies 
that can neutralize rabies virus.

Indications. Rabies immunization is prescribed for epidemic reasons. There 
is pre-exposure and post-exposure prophylaxis.

Pre-exposure prophylaxis is carried out to persons who may be at high risk 
of infection, i. e., persons who carry out the work of trapping and keeping stray 
animals, veterinarians, hunters, foresters, slaughter workers, taxidermists, people 
working with wild rabies virus.

Post-exposure prophylaxis is prescribed in people who have already been 
at high risk of infection, that is, those who have come into contact and/or bites 
of rabies animals, animals suspected of having rabies, wild or unknown animals 
(table 3). 

Table 3
WHO recommendations for post-exposure prevention of rabies

Category
Type of contact with an 

animal suspected for rabies 
or rabies-confirmed one

The actions that should be performed

I
Touching the animal, feeding 
the animal, but no wound

Nothing, if there is a reliable history of the case

II

Damage to uncovered skin, 
minor scratches or abrasions 
without bleeding, contact of 
saliva with damaged skin

Immediately administer the vaccine. Stop vacci-
nation if the animal stays healthy for 10 days of 
observation, or the animal has died or has been 
euthanized, but the results of his laboratory tests 
showed a negative result

III

Single or multiple transder-
mal bites or scratches with 
a contact with saliva

Immediately administer the vaccine and immu-
noglobulin against rabies. Stop vaccination if the 
animal stays healthy for 10 days of observation, 
or the animal has died or has been euthanized, 
but the results of his laboratory tests showed 
a negative result
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The risk increases if the animal that has bitten a human is known to be a res-
ervoir of the rabies virus, the contact occurs in an unfavorable geographic region 
with a high incidence of rabies, the animal looks sick or exhibits abnormal be-
havior, the wound or mucous membrane was contaminated with the animal’s sa-
liva, the bite was not provoked, the animal has not been vaccinated. However, the 
presence of rabies vaccinations in an animal of suspicion shouldn’t be a decisive 
factor in deciding whether post-exposure prophylaxis should be given to humans if 
immunization of the animal is in doubt.

Method of application and dosage. The vaccine is used for all age groups; 
the doses and vaccination regimens are the same for children and adults. The vac-
cine must be introduced intramuscularly into the deltoid muscle of the shoulder for 
adults, and into the anterolateral area of the thigh — for children. A single dose for 
immunization is 0.5 ml.

Anti-rabies immunoglobulin must be administered no later than 3 days after 
the bite done by an animal ill with or suspicious of rabies. The most effective intro-
duction is on the first day after the injury. The anti-rabies immunoglobulin should 
be administered just in combination with the rabies vaccine. It’s not allowed to 
exceed or reduce the dose, as well as to introduce it repeatedly, because it can lead 
to a partial suppression of the production of the victim’s own antibodies.

Heterologous anti-rabies immunoglobulin is prescribed in a dose of 40 ME 
per 1 kg of body weight. Homologous anti-rabies immunoglobulin is prescribed in 
a dose of 20 ME per 1 kg of body weight.

Wound closure should be delayed to ensure local administration of immuno-
globulin. The largest portion of the anti-rabies immunoglobulin possible should be 
infiltrated into the tissue around the wounds and into the depth of the wound, even 
if the wound has begun to heal. If the anatomical location of the damage (tips of 
the fingers), doesn’t allow the entire dose of the anti-rabies immunoglobulin to be 
introduced into the tissue around the wounds, the remainder is injected intramus-
cularly into the thigh or shoulder.

The site of administration of immunoglobulin should be different from the 
site of administration of the vaccine. 

Before the introduction of heterologous anti-rabies immunoglobulin, it is 
necessary to check the patient’s individual sensitivity to horse protein. To detect 
human sensitization to horse serum proteins, anti-rabies immunoglobulin dilut-
ed 1 : 100 (ampules are marked with red color) is used, which is in a box with 
undiluted agent (ampules are marked with blue color). Before the introduction 
of the anti-rabies immunoglobulin, an intracutaneous test is carried out using the 
anti- rabies immunoglobulin diluted 1 : 100. On this purpose, anti-rabies immuno-
globulin diluted 1 : 100 is administered at a dose of 0.1 ml intradermally into the 
forearm. A sample is considered negative if, after 20–30 mins, there is no swelling 
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or redness at the injection site or they are less than 1 cm. The sample is considered 
positive if swelling or redness reaches 1 cm or more. 

If the reaction is negative, 0.7 ml of anti-rabies immunoglobulin diluted 
1 : 100 is subcutaneously injected into the shoulder area. If there is no reaction 
after 30 mins, the entire calculated dose of immunoglobulin is administered intra-
muscularly in 3 divided doses with an interval of 10–15 minutes.

Before the introduction of homologous anti-rabies immunoglobulin, individ-
ual sensitivity is not checked. After the introduction of anti-rabies immunoglobu-
lin, the patient should be under medical supervision for at least 1 hour.

Tactics of preventive vaccinations. Pre-exposure prophylaxis is carried 
out according to a scheme consisting of 3 injections on the 0th, 7th and 21st or 
28th day. Persons with a constant risk of infection are recommended to monitor 
the level of specific antibodies in the blood every 6 months. In the case of the an-
tibodies titer decrease below 0.5 IU/ml in the blood, 1 booster dose is prescribed. 
In cases where the formulation of a serological reaction is not possible, a booster 
dose is performed after 1 year, then every 5 years.

Post-exposure prophylaxis is carried out when a person affected by animal 
bites is admitted to a healthcare organization, and includes nonspecific and specific 
prophylaxis.

Nonspecific prophylaxis: washing the wound surface with water and soap or 
another detergent for up to 15 minutes. After this, the edges of the wound should 
be treated with 70 % ethyl alcohol or 5 % alcohol solution of iodine. If possi-
ble, wounds suturing should be avoided. Suturing is indicated only in the fol-
lowing cases: several skin sutures after pre-treatment of the wound with exten-
sive wounds, according to cosmetic indications (skin suturing of facial wounds), 
stitching of bleeding vessels in order to stop external bleeding. If there are indi-
cations for the use of anti-rabies immunoglobulin, it is used immediately before 
suturing.

At the same time, specific prophylaxis, which may include a course of im-
munization with a vaccine or a combined course of immunization with a vaccine 
and anti-rabies immunoglobulin is administered and carried out. Specific prophy-
laxis for previously unimmunized persons, persons with incomplete immunization 
(including those who have previously received less than 3 doses of the vaccine), 
as well as for patients with weakened immunity, includes the introduction of five 
doses of the vaccine on the 0th, 3rd, 7th, 14th and 28th days. Persons who have 
been vaccinated over the previous 5 years and who have additionally received 
a maintenance injection require two injections on 0th and 3rd days. 

Persons who haven’t been given a maintenance injection or have been given 
more than 5 years ago should receive injections on the 0th, 3rd, 7th, 14th and 28th 
days. Persons who don’t have reliable information about their vaccination status 
should be given all the 5 doses.
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Adverse reactions. During the first two days after the administration of the 
vaccine, pain, tissue induration at the injection site, fever, fatigue, headache, my-
algia, disruption of the gastrointestinal tract (very often), erythema at the injection 
site (often), tremor, paresthesia may develop radicular lesions, polyneuropathy, pa-
ralysis, visual neuritis, arthritis, dizziness, increased sweating, lymphadenopathy, 
immediate allergic reactions in especially sensitive individuals (very rare). During 
the first few days some individuals may develop hyperemia and swelling at the 
injection site of immunoglobulin injection as well as low-grade fever, which don’t 
require any treatment. In extremely rare cases, an immediate type of allergic reac-
tion (urticaria, Quincke’s edema, anaphylactic shock) may develop.

Contraindications. Pre-exposure prophylaxis is contraindicated in persons 
with a known hypersensitivity to any of the vaccine components and with systemic 
allergic reactions to the previous vaccine, pregnant women, people with acute in-
fectious and non-infectious diseases, chronic diseases in the acute or decompensa-
tion stage. In these cases vaccinations are carried out not earlier than 1 month after 
recovery or remission.

Post-exposure prophylaxis has no contraindications. However, for persons 
with hypersensitivity to homologous rabies immunoglobulin and pregnant women, 
immunoglobulin is administered in a hospital.

SELF-CONTROL OF THE TOPIC

T

Task 1
What are the conditions for storage and transportation of immunobiological 

drugs?
Task 2

Describe a correct (logical) sequence of actions during the period of sched-
uled vaccinations in an outpatient clinic.

Task 3
At what age should children be vaccinated against hepatitis B according to 

the National Preventive Immunization Schedule of the Republic of Belarus?

Task 4
Should monitoring be carried out on an animal that is potentially sick with 

rabies and has bitten a person? If so, for how long?

Task 5
Is pregnancy a contraindication for emergency rabies prophylaxis? Name the 

contraindications for emergency rabies prevention.
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S   

The answer to task 1
The system that provides the conditions under which vaccine preparations 

retain their activity at all stages of their storage and transportation from the manu-
facturer to the target, is called the «cold chain system».

The cold chain system comprises three main elements:
1) the personnel involved in the transportation, storage and use of vaccines, 

maintenance of refrigeration equipment and providing medical services;
2) equipment for storage and transportation of vaccines;
3) control procedures for delivery, storage and use of vaccines.
Most vaccine products must be stored at a temperature of +2–8 ℃. This 

temperature must be maintained at all stages of transportation, storage and use 
of vaccines.

The answer to task 2
1. A necessary condition for preventive vaccination of a patient is a prior con-

sent of the patient aged 16 years and older, for persons under 16 years of age — 
a consent by their parents or guardians. The consent for the preventive vaccination is 
given orally, which is registered in the medical document by a medical professional.

2. Before preventive vaccination, the doctor should explain the need for vac-
cination, as well as inform the patient (parents or guardians) about the infection 
against which the preventive vaccination is carried out, about the name of the vac-
cine, the presence of contraindications, the patterns and features of the post-vac-
cination period.

3. Examination of the person before the vaccination.
4. Introduction of the IBM.
5. Monitoring of adverse events after the vaccination, including registration 

of the emerging post-vaccination adverse reactions in the medical documents.

The answer to task 3
According to the National Preventive Immunization Schedule newborns 

should be vaccinated within the first 12 hours of life, after that in 2, 3 and 4 months.

The answer to task 4
Monitoring of an animal that is potentially sick with rabies and has bitten 

a person should be carried out for 10 days. If no symptoms of rabies have been de-
tected in the animal, the animal is healthy, vaccination of the bitten patient should 
be stopped.

The answer to task 5
Post-exposure prophylaxis of rabies has no contraindications. Even the state 

of pregnancy is not a contraindication for emergency rabies prophylaxis. However, 
for pregnant women immunoglobulin should be administered in a hospital.
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