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Цель. Изучение уровня противодифтерийных антитоксических антител в сыворотках 
крови привитых лиц за период 2015-2017 гг. Материалы и методы. Исследование прово-
дилось на базе ФБУЗ Центр гигиены и эпидемиологии в Рязанской области. Оценка анти-
токсического иммунитета против дифтерии была сделана на основании результатов еже-
годного серологического исследования не менее 100 проб сывороток крови в каждой воз-
растной индикаторной группе на содержание дифтерийного антитоксина. Исследование 
выполнялось посредством реакции пассивной гемагглютинации с использованием стандар-
тизированного эритроцитарного дифтерийного диагностикума. Исследовались пробы сы-
воротки крови лиц индикаторных групп населения, имеющих документально подтвер-
жденный прививочный анамнез. По результатам серологического мониторинга проведен 
анализ состояния противодифтерийного антитоксического иммунитета у детей (3-4 года, 
n=300), подростков (16-17 лет, n=302) и взрослого населения (30-39 лет, n=323; 40-49 лет, 
n=305) Рязанской области в 2015-2017 гг. Результаты. Уровень защищенности среди де-
тей, подростков и взрослых в изучаемый период составил 97,0 и 95,6%. Напряженность 
противодифтерийного иммунитета также была высокой: 93,3-95,6% обследованных лиц 
имели средние и высокие титры антител. Защитный уровень противодифтерийных антител 
в 2015 году был выявлен в 97,3%, в 2016 году – в 93,3% и в 2017 году – в 98,3% обследо-
ванных проб. Заключение. Анализ результатов серологического мониторинга показал по-
ложительную динамику роста количества серопозитивных лиц, имеющих напряженный 
противодифтерийный иммунитет. Данные проведенного серологического мониторинга со-
ответствуют официальным статистическим сведениям Управления Роспотребнадзора по 
Рязанской области о высоком уровне охвата населения прививками. Согласно опублико-
ванным ранее данным эпидемиологических исследований, в таких условиях заболевае-
мость дифтерией в популяции носит спорадический характер.  

Ключевые слова: дифтерия, иммунитет, специфический иммунитет, коллективный 
иммунитет, серологический мониторинг, титры антител. 
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Aim. To study the level of anti-diphtheria antitoxic antibodies in blood serum of vaccinated 
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the base of the Center of Hygiene and Epidemiology of the Ryazan region. The evaluation of anti-
toxic immunity against diphtheria was performed on the basis of the results of annual serological 
examination of at least 100 samples of blood sera for the content of diphtheria antitoxin in each 
age indicator group. In the study reaction of passive hem agglutination was used with standar-
dized erythrocyte diphtheria antigen. Blood serum samples of individuals of indicator groups of 
the population with a documented history of vaccination were investigated. On the basis of the 
results of serological monitoring, the analysis of the state of anti-diphtheria antitoxic immunity in 
children (3-4 years, n=300), teenagers (16-17 years, n=302) and adults (30-39 years, n=323; 40-49 
years, n=305) of the Ryazan region in 2015-2017 was carried out. Results. The level of protection 
among children, teenagers and adults in the studied period was 97.0 and 95.6%. The intensity of 
anti-diphtheria immunity was also high: 93.3-95.6% of the examined persons had medium and 
high antibody titers. Protective level of anti-diphtheria antibodies in 2015 was revealed in 97.3%, 
in 2016 – in 93.3% and in 2017 – in 98.3% of the examined samples. Conclusion. Analysis of the 
results of serological monitoring showed a positive dynamics of growth of the number of seropo-
sitive individuals with intense anti-diphtheria immunity. The data of serological monitoring cor-
respond to the official statistical data of Directorate of Rospotrebnadzor in the Ryazan region on 
the high level of coverage of the population with vaccination. According to previously published 
epidemiological studies, in such conditions the incidence of diphtheria in the population is sporadic. 

Keywords: diphtheria, immunity, specific immunity, community immunity, serological moni-
toring, antibody titers. 
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The last epidemic rise of diphtheria 

morbidity in the Ryazan region was recorded 
in 1993-1998. Effective prophylactic vaccina-
tion with a high coverage of the population 
(98.0%) permitted to stabilize the situation 
with reduction of the number of cases to 1-2 
per year. Since 2009 no cases of diphtheria 
have been reported in the Ryazan region [1].  

On the whole, the morbidity in Russia al-
so has a sporadic character, and the number of 
studies of this infection decreased 4.1 times 
within the recent 10 years [2,3]. The data of la-
boratory bacteriological studies conducted with 
the prophylactic purpose show the absence of 
toxigenic cultures of Corynebacterium diph-
theriаe in the studied material. Non-toxigenic 
cultures of Corynebacterium diphtheriае biovar 
mitis were isolated in 0.2% and 0.5% of sam-
ples in 2016 and 2017, respectively [1,2]. 

However, the epidemic tendency to re-
duction of the level of morbidity is not the 
reason to weaken control over the situation, 
since the reservoir of the agent is preserved in 
organism of carriers, and the development of 
epidemic process in the vaccinated population 
cannot be excluded. This determines the ne-
cessity for dynamic monitoring of the intensi-

ty of antitoxic anti-diphtheria community 
immunity which permits timely identification 
of signs of the impairment of epidemiological 
situation with the existing tendency to growth 
of a share of seronegative individuals [4]. 

In view of the above, the aim of the 
work was a study of the level of anti-
diphtheria antitoxic antibodies in blood serum 
of vaccinated individuals of different age 
groups in 2015-2017.  

Materials and Methods 
The study was conducted on the base of 

Centre of Hygiene and Epidemiology of the 
Ryazan region. Assessment of the population 
immunity against diphtheria was based on the 
annual examination of at least 100 samples of 
blood sera in each indicator group for the 
content of diphtheria toxin in passive hemag-
glutination reaction with use of standardized 
erythrocytic diphtheria diagnosticum. Indica-
tor groups included individuals with docu-
mented vaccination history.  

Information of coverage of the studied 
groups with vaccinations was obtained from 
the official data of Directorate for Consumer 
Rights and Health Protection Agency (Rospo-
trebnadzor) for the Ryazan region [1]. 
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The work was conducted in accordance 
with Methodical Instructions МU 3.1.2943-11 
on «Organization and Conduction of Sero-
logical Monitoring of Community Immunity 
against Infections Managed by Means of 
Specific Prophylaxis (diphtheria, tetanus, 
pertussis, measles, German measles, mumps, 
poliomyelitis, hepatitis B)» which defines 

individuals as protected from these infec-
tions if their blood serum contains antitoxic 
antibodies in the titer 1/20 and higher [5]. 

Blood sera of 1230 individuals were ex-
amined. 

In 2015 sera of 100 children of 3-4 
years of age were examined (the age of for-
mation of basic immunity), and in 102 tee-
nagers of 16-17 years («indicator» group of 

«the quality» of vaccinations conducted at 

schools and institutions of professional educa-
tion). Besides, sera of adult individuals of the 
age group of 30-39 years (n=101) and of 40-
49 years (n=105, groups of risk for diphtheria 
morbidity) were examined. In total, in 2015 
408 individuals were examined. 

In 2016 sera of 100 individuals of each 
mentioned above age groups (in total of 400 
individuals) were examined. 

In 2017 sera were examined in age 
groups of 3-4 years and 16-17 years in 100 
individuals of each group. In age groups of 
30-39 years and 40-49 years sera were ex-
amined in 122 and 100 individuals, respec-
tively. In total, in 2017 422 individuals were 
examined.  

The relative values obtained in the 
study were statistically processed by methods 
of variation statistics using Microsoft Office 
Excel program. The parameters were calcu-
lated with determination of the arithmetic 
mean, standard error and mean standard devi-
ation. The reliability of differences was eva-
luated using Student’s t-test. The difference 
of results was considered statistically signifi-
cant at р<0.05. 

Results and Discussion 
The data of studies conducted in 2015, 

showed a high level of anti-diphtheria im-
munity among children and teenagers – 95.0 
and 98.0% including those with 1/320 and 

higher titers– 52.0 and 67.0%, respectively 
(protective titer is 1/20 and higher). In the age 
group of 30-39 years antitoxic antibodies in 
the protective titer were detected in 99.0% of 
examined individuals, and in the group of 40-
49 years – in 98.1%, with 1/320 and higher 
titers in 63.0 и 55.2% of the individuals, re-
spectively. In general, in 93.7% of the ex-
amined samples protective titer was found, 
including 1/320 and higher titers in 58.8% of 
samples. However, in 11 individuals (2.7%) 
the titers 1/10 and lower were found, includ-
ing 5 children in the group of 3-4 years, 2 
teenagers in group of 16-17 years, and in 
adult groups of 30-39 years and 40-49 years, 
respectively.  

In 2016, in 93.3% of examined samples 
protective antibody titers were found with 
1/320 and higher titers in 65.5% of samples 
which is 6.7% higher as compared to similar 
results of 2015. In children of 3-4 years the 
protective level of antitoxic anti-diphtheria 
immunity was found in 96.0%, in teenagers of 
16-17 years – in 99.0% with 1/320 and higher 
titers in 57.0 and 87.0% of them, respectively. 
In the age group 30-39 years the protective 
titers were found in 95.0% of the examined 
individuals, 69.0% of them had 1/320 and 
higher titer. In the group of 40-49 years the 
protective level of antitoxic anti-diphtheria 
immunity was found in 83.0% of individuals, 
49.0% of them had 1/320 and higher titers. 
However, in 27 individuals (6.7%, which is 
4.0% higher than in the previous year) 1/10 
and lower titers were found: in 17 individuals 
of 40-49 years age group, 5 individuals of 30-
39 years age group, 4 individuals of 3-4 years 
group and 1 individual of 16-17 years group.  

Studies conducted in 2017, showed the 
presence of protective titers in 98.3% of the 
examined individuals (4.6% higher than in 
2015), including 1/320 and higher titers in 
80.6%, which is 5.0% higher than in the pre-
vious year. 97.0% Of the examined individu-
als in the group of children and teenagers had 
protective titers, of them 80.6% of children of 
3-4 years group and 84.0% of teenagers had 
titers 1/320 and higher. In the age group of 
30-39 years the protective antibodies were 
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found in 100.0% of the examined samples, 
including 1/320 and higher titers in 79.3% of 
samples. In the age group of 40-49 years, 
99.0% individuals had the protective level of 
antitoxic anti-diphtheria immunity. In the 
same year 14 examined individuals (3.3%, 
which is 3.4% lower than the similar parame-
ter for 2016) had no protective titers: 8 indi-
viduals in the age group of 40-49 years and 3 
individuals in the age group of 3-4 and of 16-
17 years each. 

Thus, there may be noted a modest ten-
dency to increase in the level of the commu-
nity immunity among children of 3-4 years 
(by 1.0% in 2016 and 2017), including child-
ren with the titers 1/320 and higher – by 5.0% 
in 2016, by 23.0% – in 2017 in comparison 
with 2016. The unstable positive dynamics 
was seen in the group of teenagers (16-17 
years), of adults of 30-39 years and of 40-49 
years. In 2016 in teenager group 20.0% in-
crease in the amount of sera with antibody 
titers 1/320 and higher was noted, in 2017 –

3.0% reduction relative to the previous year. 
In the age group of 40-49 years these sera de-
creased by 6.2% in 2016 and increased by 
50.0% in 2017. However, the amount of ex-
amined sera with 1/320 and higher antibody 

titers in some age groups showed a stable 
tendency to growth. In the age group of 30-39 
years 6.0% increase was noted in 2016 and 
10.3% increase in 2017.  

The obtained results were confirmed by 
a favorable epidemiological situation: in 
2015-2017 no cases of diphtheria were re-
ported in the Ryazan region [1]. The diphthe-
ria morbidity is kept at the low level through 
realization of the complex of prophylactic and 
antiepidemic measures, and through serologi-
cal control over the effectiveness of the con-
ducted immunization [1,5-7]. 

Conclusions 
1. The results of conducted serological 

examinations showed the general positive dy-
namics (4.6% increase) of the protective level 
of antibodies in the indicator groups. 

2. The general increase in the intensity 
of antitoxic anti-diphtheria immunity was 
noted – by 6.7% in 2016 and by 5.0% in 
2017. 

To keep diphtheria morbidity at low 
level it is reasonable to continue the whole 
complex of antiepidemic measures with a 
strict serological control of this infection in 
accordance with the normative documents in 
effect. 
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