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Ilens. 3ydyeHne ypoBHS MPOTHBOIU(DTEPUIHBIX aHTHTOKCUYSCKUX aHTUTEN B CHIBOPOTKAX
KpOBH MPUBUTHIX Jull 3a iepuo 2015-2017 rr. Mamepuanwvt u memoost. ViccienoBanue npoBo-
nuinoch Ha 6aze OBY3 LleHTp rurueHsl U ANUAEMUOIOrHH B Psa3anckoit oomactu. OLieHKa aHTH-
TOKCHYECKOT0 MMMYHHUTETa NMPOTUB Au(TEepuu OblIa clellaHa Ha OCHOBAHUM PE3YJbTATOB €Xe-
TOJTHOTO CepoJIoruvecKkoro uccienoBanus He MeHee 100 mpoO CHIBOPOTOK KPOBH B KaXKJIOW BO3-
pacTHOM MHIUKATOPHOM TpylIe Ha colepkanue nudrepuitHoro aHTutokcuHa. VccnemoBaHue
BBITIOJIHSUIOCH TIOCPEACTBOM PEAKIIMU MACCHBHOM TeéMarrirOTHHALIMKA C UCTIOJIb30BAaHUEM CTaHap-
TU3HPOBAHHOTO DPUTPOLUTAPHOTO JU(PTEPUIHOrO AMarHocTUKyMa. MccnemoBanuch MpoObl ChHI-
BOPOTKHA KpPOBH JIMII MHIWKATOPHBIX TPYII HAaceNeHHUs, UMEIONINX JOKYMEHTAJIbHO MOJATBEp-
KJICHHBII MPUBUBOYHBIN aHamHe3. [lo pe3ynbraraM cepoIOrMYecKOro MOHHUTOpPUHIA MPOBENEH
aHaJIU3 COCTOSHUSL MPOTUBOJU(PTEPUNHOTO AHTUTOKCHUYECKOIO0 UMMYyHuUTeTa y nereit (3-4 roaa,
n=300), moapoctkoB (16-17 ner, N=302) u B3pocnoro Haceneuus (30-39 ner, n=323; 40-49 ner,
n=305) Ps3anckoit o6nactu B 2015-2017 rr. Pe3ynsmamal. YpoBEHb 3alIUIIEHHOCTA CPEIU Jie-
TeW, MOAPOCTKOB W B3POCIBIX B M3y4daemblil nepuoa coctaBui 97,0 u 95,6%. HampsikeHHOCTH
MPOTUBOAU(DTEPUITHOTO MMMYHHUTETA TakKe ObuIa BBICOKOM: 93,3-95,6% o00CIIeIOBaHHBIX JIHII
MMEJH CpeHNE U BBICOKHE TUTPHI aHTUTEN. 3alIUTHBINA YPOBEHb MPOTUBOAUPTEPUHHBIX aHTUTEI
B 2015 rony Obu1 BeIsiBiieH B 97,3%, B 2016 rony — B 93,3% u B 2017 rony — B 98,3% o6cneno-
BaHHBIX TP00. 3aknoyenue. AHann3 pe3yabTaTOB CEPOJOTHUYECKOT0O MOHHTOPUHTA TOKA3all IO-
JIO)KUTENIbHYI0O JUHAMUKY POCTa KOJIMYECTBA CEPOMO3UTUBHBIX JIUI, UMEIOUIUX HANPSKEHHBII
MpOoTUBOAU(TEPUITHBI UMMYHUTET. [laHHBIE TPOBEICHHOTO CEPOJIOTMYECKOr0 MOHUTOPUHTA CO-
OTBETCTBYIOT O(HUIIMATBHBIM CTAaTUCTUYECKUM CBEJICHUSIM YmpaiieHus PocrorpeOHan3opa 1mo
Ps3anckoil obmacTu 0 BHICOKOM YpPOBHE OXBaTa HaceleHusl mpuBUBKamu. COTIacHO OmyOIHMKO-
BaHHBIM paHee TaHHBIM JMHIEMHUOJIOTUYECKUX HCCIEeIOBAaHUM, B TaKUX YCIOBUAX 3abojeBae-
MOCTh AU TEepUEH B IOMYISAIMNA HOCUT CIIOPATUICCKUNA XapaKTep.

Knrouegvie cnoea: ougpmepus, ummynumem, cneyupuueckuti UMMYHUMem, KOJLIEKMUGHbLLL
UMMYHUmMEN, CepOoN0SUYeCKUll MOHUMOPUHS, MUMPbl AHMUMEL.
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Aim. To study the level of anti-diphtheria antitoxic antibodies in blood serum of vaccinated
individuals over the period of 2015-2017. Materials and Methods. The study was conducted on

POCCUNACKUA MEOUKO-BMONOMMYECKUA BECTHUK I.P. PAVLOV RUSSIAN MEDICAL
nmeHu akagemuka WU.M. NaBnosa. 2019. T. 27. Nel. C. 30-34 30 BIOLOGICAL HERALD. 2019;27(1):30-4



http://creativecommons.org/licenses/by/4.0/

OPUITMHANbHOE UCCINEQOOBAHUE

DOI:10.23888/PAVLOVJ201927130-34 ORIGINAL STUDY

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.

The last epidemic rise of diphtheria ty of antitoxic anti-diphtheria community
morbidity in the Ryazan region was recorded immunity which permits timely identification
in 1993-1998. Effective prophylactic vaccina- of signs of the impairment of epidemiological
tion with a high coverage of the population situation with the existing tendency to growth
(98.0%) permitted to stabilize the situation of a share of seronegative individuals [4].
with reduction of the number of cases to 1-2 In view of the above, the aim of the
per year. Since 2009 no cases of diphtheria work was a study of the level of anti-
have been reported in the Ryazan region [1]. diphtheria antitoxic antibodies in blood serum

On the whole, the morbidity in Russia al- of vaccinated individuals of different age
so has a sporadic character, and the number of groups in 2015-2017.
studies of this infection decreased 4.1 times Materials and Methods
within the recent 10 years [2,3]. The data of la- The study was conducted on the base of
boratory bacteriological studies conducted with Centre of Hygiene and Epidemiology of the
the prophylactic purpose show the absence of Ryazan region. Assessment of the population
toxigenic cultures of Corynebacterium diph- immunity against diphtheria was based on the
theriae in the studied material. Non-toxigenic annual examination of at least 100 samples of
cultures of Corynebacterium diphtheriae biovar blood sera in each indicator group for the
mitis were isolated in 0.2% and 0.5% of sam- content of diphtheria toxin in passive hemag-
ples in 2016 and 2017, respectively [1,2]. glutination reaction with use of standardized

However, the epidemic tendency to re- erythrocytic diphtheria diagnosticum. Indica-
duction of the level of morbidity is not the tor groups included individuals with docu-
reason to weaken control over the situation, mented vaccination history.
since the reservoir of the agent is preserved in Information of coverage of the studied
organism of carriers, and the development of groups with vaccinations was obtained from
epidemic process in the vaccinated population the official data of Directorate for Consumer
cannot be excluded. This determines the ne- Rights and Health Protection Agency (Rospo-
cessity for dynamic monitoring of the intensi- trebnadzor) for the Ryazan region [1].
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The work was conducted in accordance
with Methodical Instructions MU 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 p<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 u 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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