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Abstract. Since 2017, the incidence rate of rubella in the Russian Federation has been below 1 case per million total
population. In addition, no circulation of endemic strains of the rubella virus is recorded evidencing about achieving
infection elimination phase. In modern conditions, it is important to constantly monitor the level of herd immunity to the
rubella virus to identify epidemically significant population groups, especially in countries lacking rubella vaccination
or featured with insufficient disease control. Purpose: to study herd immunity to the rubella virus in selected countries
in Eurasia and Africa. Materials and methods. Between 2018 and 2021, 15,594 samples of blood sera were tested for IgG
and IgM antibodies to the rubella virus from subjects of different ages obtained from regional measles and rubella
surveillance centers in the Northwestern Federal District (NWFD) of the Russian Federation, the Republic of Serbia,
South Vietnam, and the Republic of Guinea. The “Anti-Rubella Virus ELISA (IgM)” and “Anti-Rubella Virus ELISA
(IgG)” (Euroimmun, Germany) test kits were used. Statistical data processing was carried out using the MS Excel,
Prizm 5.0 (GraphPad Software Inc.), and Statistica 8.0 (StatSoft Inc.) software package. Results. During the observation
period (2018—2020) the population seroprevalence of the to the rubella virus in the NWFD of the Russian Federation
was 96.6—97.7% and fluctuated slightly both in separate years and among individual age groups evidencing about high
coverage of rubella vaccination. In the Republic of Serbia conducting two-fold immunization against rubella the overall
seroprevalence rate was lower than in the Russian Federation and comprising 86.8%. The minimum number of I1gG-
positive sera was recorded in the 2—4-year-old age group pointing to the shortcomings of routine vaccination. In South
Vietnam, children aged 1-3 years (41.9%) predominated among those recovering from rubella, i.e. the age cohort that
should be protected by vaccination at the age of 18 months. No rubella vaccination is carried out in Guinea. The total
proportion of seropositive individuals was 75%; herd immunity to the rubella virus was established mainly among children
and adolescents, reaching 90% only in the older age group. 30% of unprotected subjects of the most active reproductive
age were identified among the females surveyed in Guinea. Conclusion. Insufficient herd immunity to the rubella virus,
identified in a number of countries, may contribute to the maintenance of the infectious process and the spread of infection.
Globalization contributes to the virus importation into regions being at the stage of measles and rubella elimination.
The results obtained suggest about a need to continue efforts aimed at maintaining epidemiological wellbeing regarding
rubella in diverse countries of the world.
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KOJITIEKTUBHbIA UMMYHUTET K BUPYCY KPACHYXU B HEKOTOPbIX FTEOrPA®UYECKUX
PEFMOHAX

JlaBpenTheBa MI.H.!, Buuypuna M.A.!, Autunosa A.1O.!, Kamapa 2K.2, Xoaur M.3, bBanyeBny M.JI.4,
XKeaesnosa H.B.!, Eroposa C.A.!, Toroxan A.A.!

"®@BFYH HUH snudemuonoeuu u muxpoobuosoeuu umenu Illacmepa, Cankm-Ilemep6ype, Poccus

2 Yuueepcumem umenu Taman A6denv Hacepa, e. Konaxpu, leuneiickas Pecnybauka

I Unemumym [lacmepa ¢ Xowumune, e. Xowumun, Boemnam

* Unemumym eupyconoeuu, eakyun u colgopomok «Topanrax», e. beaepao, Cepockas Pecnybauxa

Pe3tome. Haunnas ¢ 2017 r. B Poccuiickoit @enepanny mokasaresib 3a001€BaeMOCTH KPACHYXOM HAXOIUTCS HA YPOBHE
Huxe | cmyyas Ha 1 MuTH HaceneHus. Takke OTCYTCTBYET LIMPKYJISIUS SHAEMUUHBIX ITAMMOB BUpPYyca KpPAaCHYXMU.
DTO CBUIETEIHCTBYET O JOCTUKEHUU (pa3bl STUMUHAIINY MHEKIINU. B COBpeMEHHBIX YCIIOBUSIX BAXXHBIM SIBJISICTCS
MTOCTOSTHHBIYI MOHUTOPUHT YPOBHSI KOJJIEKTUBHOTO UMMYHUTETA K BUPYCY KPACHY XU JIJTSI BBISIBJIEHU S MU IEMUYECKHU
3HAYMMBIX TPYTI HaceJeHWs, OCOOEHHO B CTpaHax, TJe¢ BaKIIMHALIMS TPOTUB KPACHYXW HE TMPOBOAMTCS WJIU
KOHTpPOJIb HemocTtaToueH. e uccnenoBanms: u3ydeHue KOJJIEKTUBHOTO MMMYHUTETA K BUPYCY KPAaCHYXU B psijie
crpan EBpasuu u Appuxku. Mamepuans: u memoosi. B mepuon ¢ 2017 o 2021 r. Ha IgG- u IgM-aHTuTtena K Bupycy
KpacHyxu uccienoBaHo 15594 obpasiia cbIBOPOTOK KPOBHU JIMI] PAa3HOTO BO3pacTa, MOJYUYEHHbIE U3 PErMOHATbHBIX
LIEHTPOB I10 HaA30py 3a KOpbIio U KpacHyxoit B C3®O P®, Pecrryonuke Cepoust, B FOxHoM BreTHaMe, B [ BUHEICKOM
Pecniyonuke. Ucnonbs3oBanu MDA tect-Habopsl «Anti-Rubella Virus ELISA IgM» n «Anti-Rubella Virus ELISA
(IgG)» (Euroimmun, Tepmanus). CraTuctuueckass o0paboTKa pe3yJbTaTOB MPOBOAUJIACH C TOMOIIBIO MakeTa
nporpaMmMm MS Excel, Prizm 5.0 (GraphPadSoftware Inc.), Statistica 8.0 (StatSoft Inc.). Pesyromamer. B C3®O PO
3a Iepuo HaOJIIOAECHUS CEPOIPEBAIEHTHOCTD HACEIEHU S K BUPYCY KpaCHYXHU cocTaBisiiaa 96,6—97,7% u Kosebaiach
HE3HAYUTENbHO KaK IO OTEJIbHBIM TOfiaM, TaK M CPEAMW OTAEIbHBIX BO3PACTHBIX TPYIIN, YTO CBUICTEIbCTBYIOT
0 BBICOKOM OXBaTe BaKLIMHALMe mpoTuB KpacHyxu. B Pecriyonuke CepOusi oO1iMii mokasareb CEponpeBaJeHTHOCTU
okasajcga Huxe, yeM B P®D, u cocraBun 86,8%. Haumenbiiece koamuyecTBO IgG-TOMOXUTEIbHBIX CHIBOPOTOK
PETUCTPUPOBAM B BO3PACTHON TIpyTiTie 2—4 roja, 4TO TOBOPUT O HEJOCTaTKaX IMjaaHOBON BakimuHanuu. B FOxHoM
BoeTHame cpenu mepebGoeBIINX KPACHYXOM Mpeobiaganu aetu B Bodpacre 1-3 roma (41,9%), To ecTh Ta rpyina,
KOTOpast TOJKHA OBITh MAKCMMAaJIbHO 3allWIeHa MJIaHOBOM TPUBUBKOIM MTPOTUB KpacHyxu B 18 mecsies. B ['Bunee
cnienuduyeckass MpodUIaKTUKa KpacHYXHU He TpoBoauTcs. OOGInast 10Jsi Ceporno3UTUBHBIX JIUI] cocTaBuia 75%,
KOJUIEKTUBHBIf UMMYHUTET K BUPYCY KpacHYXU (hOpMUPOBAJICS, B OCHOBHOM, CPE/IU IETEH U MOAPOCTKOB, TOCTUTAS
90% nuiiib B cTapiueit Bo3pacTHoi rpymme. Cpean 00cae0BaHHBIX XeHIIWH [ BuHen BbIsiBIcHO 30% He3allUIeHHbIX
JIAI] HauOoJiee aKTUBHOTO PEMpPOMyKTUBHOTO Bo3pacTa. 3akaioueHue. HenocTaTOuHBIM ypOBEeHb KOJJIEKTUBHOTO
MMMYHUTETa K BUPYCY KPACHYXW, BBISIBIIEHHBIIA B psIJIe CTPAaH, MOXKET CIIOCOOCTBOBATH PACTTPOCTPAHEHN 0 MH(MEKITN,
a yCJIOBUS TJIO0ANM3alui — WMTIOPTUPOBAHWIO BUPYca B PETMOHBI, HAXOMSIIMECsS Ha dTare 3MMMUHAIIUNA KOPU
n xpacHyxu. [TomyueHHBIE pe3yIbTaThl CBUACTEIBCTBYIOT O HEOOXOMMMOCTHY TIPOIOJIKEHU ST YCUIIUH, HATIPAaBJICHHBIX
Ha MoJiep>kaHue AMUIEMUOJIOTUIECKOTO OJIarOIoIydnsi B OTHOIIEHU M KPACHYXH B Pa3HBIX CTpaHAX MUDA.

Karouesvie caosa: kpacnyxa, KoareKmugHbiii uMmyrnumem, eakyuronpoguiaxmuxa, Poccuiickas @edepayus, Pecnyoauxa Cepbus,
FOxcnbiit Bsemuam, [euneiickas Pecnybauka.

Introduction

The Strategic Program for Measles and Congenital
Rubella Prevention was developed by the WHO
in 2002, and in 2004 it also included the rubella elimi-
nation target [17, 18]. Postnatal rubella is a mild infec-
tious disease, predominantly of childhood, character-
ized by a maculopapular rash and an unexpressed syn-
drome of general intoxication. Congenital rubella in-
fection is a severe systemic lesion of organs and tissues
with intrauterine fetal damage in a pregnant woman
sick with rubella.

In 1999, about 800 000 cases of rubella were re-
ported in Europe. By 2008, their number dropped
to 18 000. Such a significant decrease in the spread
of infection in the region was primarily due to rubella
vaccination campaigns in the Russian Federation and
CIS countries [14]. However, against the background
of a general reduction in incidence in 2009, there
was a large outbreak in the Republic of Bosnia and
Herzegovina (523 cases). A large number of rubella

cases in 2015—2020 were reported in several countries
in East, South-East and South Asia, as well as in the
WHO African Region [1, 3, 5, 13, 16, 19, 21].

Rubella cases continued to decline in countries
in the WHO European Region in 2020—2021. In 2020,
184 cases were detected in only 15 out of 53 states.
The largest number of cases was registered in Poland,
Ukraine, Germany, Turkey and Italy [15]. In 2021, 102
cases of rubella were registered in Europe, with 7136
cases of rubella in the world. It is likely that COVID-19
prevention and control measures taken in 2020—2021,
and above all the complete or partial lockdown that
took place in many countries, contributed to a further
decrease in the number of reported rubella cases.

In the Russian Federation, an increase in the num-
ber of people vaccinated against rubella, both through
routine immunization and the supplementary im-
munization campaign conducted in 2006—2007 as
part of the “National Health” project, contributed
to a sharp decrease in the incidence of this infection.
As a result of the measures taken, the number of peo-
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Table 1. 2018 to 2020 detection of rubella virus-
specific IgG antibodies in the NWFD population

Years Total sera Including anti-rubella IgG+
tested abs. share (%) M+m
2018 4989 4827 96.9+0.28
2019 4780 4639 97.05+0.24
2020 3772 3644 96.61+0.29
Total 13 541 1310 96.9+0.15

ple vaccinated against rubella increased by more than
15 million. This not only significantly reduced the in-
cidence of rubella, but also prevented the occurrence
of new cases of congenital rubella syndrome (CRS) [8,
14]. Since 2017, the rubella incidence rate in Russia
has been below 1 case per million population. There
was also no circulation of endemic strains of the ru-
bella virus. All this testifies to the achievement of the
rubella elimination phase in Russia [14].

Atthe same time, during the COVID-19 pandemic,
routine vaccination against a number of infections, in-
cluding measles and rubella, may have been disrupted
due to the increased number of medical exemptions.
In addition, there was an interruption or temporary
suspension of epidemiological surveillance due to the
diversion of medical staff and other resources to coun-
ter the COVID-19 pandemic. Achieving optimal cov-
erage (= 95%) with two doses of measles and rubella-
containing vaccine at all subnational levels (provinces,
regions, districts), along with addressing gaps in popu-
lation immunity, is considered critical by experts from
different countries and WHO experts [9, 15, 16, 18].

In modern conditions of globalization, it is impor-
tant to constantly monitor the level of herd immunity
to pathogens of certain infections, including the rubella
virus, in order to identify epidemically significant pop-
ulation groups [6, 7, 11, 20]. It is especially important
to organize such monitoring in countries where rubella
vaccination is not conducted, or control by methods
of specific prophylaxis is not sufficient. Such studies
help limit the spread of rubella into WHO regions at
the measles and rubella elimination stage. The purpose
of this study was to study herd immunity to the rubella
virus in selected countries in Eurasia and Africa.

Materials and methods

Atotal of 15 594 blood serum samples from individ-
uals aged 3 months to 82 years, obtained in the period
from 2017 to 2021, were studied. Samples were pro-
vided by virological laboratories of the regional measles
and rubella surveillance centers in the Northwestern
Federal District (NWFD) of the Russian Federation,
in the Republic of Serbia, in South Vietnam, and in the
Republic of Guinea. Samples obtained from apparently
healthy individuals (N = 15 272) of different ages were
tested for IgG antibodies to the rubella virus. Samples
obtained from patients (N = 322) of different ages with
general infectious syndrome and maculopapular rash
were tested for IgM antibodies to the rubella virus.

To determine IgM antibodies to the rubella virus,
the “Anti-Rubella Virus ELISA (IgM)” diagnostic

kit (Euroimmun, Germany) was used. For determi-
nation of IgG antibodies, the “Anti-Rubella Virus
ELISA (IgG)” diagnostic kit (Euroimmun, Germany)
was used according to manufacturer instructions.
Statistical processing of results was carried out using
the MS Excel, Prizm 5.0 (GraphPad Software Inc.),
and Statistica 8.0 (StatSoft Inc.) software packages.
Parametric and nonparametric methods were used.
The probability value p < 0.05 was designated as
the threshold for the significance of differences [12].

Results

Study of herd immunity to rubella virus within
the framework of vaccine-based infection
prevention

Among the regions included in the study, rubella
vaccination is conducted in the Russian Federation,
the Republic of Serbia, and the Socialist Republic
of Vietnam [2, 4, 14]. In Russia and Serbia, routine vac-
cination includes two vaccinations: for children aged
12 months and six years old in Russia; and for children
15 months and 7 years old in Serbia. Vaccination in both
countries is carried out by combined vaccines, includ-
ing measles and rubella components. In Vietnam,
the National Immunization Schedule includes one ru-
bella vaccination for children aged 18 months.

In Russia’s NWFD in 2018—2020, the proportion
of seropositive individuals, out of 13 511 examined
patients, was 96.9% and fluctuated slightly over three
years (Table 1).

The intensity of immunity to the rubella virus
in a population cohort inthe NWFD aged 3 to 49 years
(divided into six age groups) was determined in total
over three years of observation (Table 2). Among those
surveyed aged 4 to 29, including four age groups, sig-
nificant fluctuations in the proportion of persons im-
mune to the rubella virus were not detected.

The differences between the number of seropositive
individuals under the age of 29 and those of older age
(30—49 years) were statistically significant (p < 0.05).
The proportion of those protected from rubella in the
older age group was considerably lower (95.27%) than
among children and young adults (97.0—98.0%), as well
as compared with the average seroprevalence (96.9%).

In the Republic of Serbia, 1400 blood sera of appar-
ently healthy individuals (aged 2 to 76 years, divided
into four age groups) were examined for the presence
of IgG antibodies to the rubella virus in the period
2018—2019 (Table 3).

In the first group (2—4 years), the smallest number
of IgG-positive sera (72.0%) was recorded in relation
to the other three age groups (89.0—90.0%). The differ-
ences were statistically significant (p < 0.05). Among
8—14 year-old children, adolescents and 15—49 year-
old adults, seroprevalence increased to 87.2—89.0%,
reaching a maximum (90.8%) in people aged 50 years
and older.

When studying the intensity of immunity to the
rubella virus (Table 4), it was found that a low level
of anti-rubella IgG antibodies (11.0—50.0 IU/ml) was
generally determined in 41.8% of the examined, main-
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ly in the age groups of 8—14 (49%) and 15—25 (57.3%)
year-old. Presumably, these are post-vaccination anti-
bodies. High antibody titers (> 150 IU/ml), indicating
a recent illness, were detected in 18.9% of the exam-
ined, mainly among people over 50 years old.

In the Socialist Republic of Vietnam, rubella vac-
cination is also included in the National Calendar. As
mentioned earlier, children at the age of 18 months
should be vaccinated once.

In this study, 322 blood sera from the serum bank
of the Virology Laboratory of the Measles and Rubella
Surveillance Center in South Vietnam were used. Sera
were received in 2020—2021 from patients with exan-
themic manifestations of the infectious process, aged
from 3 months to 63 years (divided into 5 age groups).
In accordance with the protocol adopted in the labora-
tory, sera were tested only for IgM antibodies to rubella
virus. The obtained results are presented in Table 5.
In 9.7% of the studied sera, virus-specific IgM anti-
bodies were detected. Cases of the disease were une-
venly distributed between the groups, with a significant
predominance of children aged 1-3 years (41.9%) and
7—14 years (22.6%) in the overall structure of cases.

Children of preschool and primary school age (7—
14 years old) form the second most important group.
Among adolescents from 15 years old and adults, sin-
gle cases of the disease were recorded.

Study of herd immunity to rubella virus
in the absence of vaccination

Among the countries included in the study, the Re-
public of Guinea is a region where routine rubella vac-
cination is not conducted; herd immunity is formed
in the conditions of natural infectious spread. Herd im-
munity to the rubella virus was determined by the pres-
ence of IgG antibodies in the blood sera of apparently
healthy residents of the capital of Guinea, Conakry,
in 2017—2018. The results are presented in Table 6.

The fewest blood serum samples (n = 42) were ob-
tained from persons under 20 years of age due to the
difficulty of obtaining clinical samples from appar-
ently healthy children and adolescents in Guinea.

In the first four age groups (up to 50 years of age),
the proportion of seropositive patients did not differ
significantly and ranged from 71.4 to 75.0%, rising
to 95% only in the age group of 50 years and older.

When determining seroprevalence among women
(n = 109), it turned out that in general the propor-
tion of those seropositive to the rubella virus was
80.7%. This is somewhat higher than in the popula-

Table 2. Detection of rubella virus-specific IgG
antibodies in different age groups of the NWFD
population (2018-2020)

Age group | Total sera Including anti-rubella IgG+
(years) tested abs. share (%) Mtm
3-4 2632 2579 98.0+0.27
9-10 3133 3069 97.0+0.30
16-17 2859 2754 96.33+0.35
25-29 1957 1896 97.2+0.37
30-35 1745 1669 95.6+0.49
40-49 1191 1128 94.7+0.65
Total 1351 13094 96.9+0.15

Table 3. Detection of rubella virus-specific
IgG in different age groups of the population
of the Republic of Serbia

Number Including anti-rubella IgG+
Age (years) osfu;;(‘e’:.,c;r;s abs. share (%) Mtm
2-4 200 144 72.0+3.2
8-14 200 178 89.0+1.6
15-49 400 349 87.2+1.6
>50 600 545 90.841.2
Total 1400 1216 86.8+0.9

tion as a whole, apparently due to closer contact with
female children. The proportion of seropositive pa-
tients ranged from 70% (20—29 years old) to 86% (40—
49 years old). It is important to emphasize that among
the surveyed young women (20—29 years old), about
a third were seronegative to the rubella virus.

Discussion

Rubella is an infection controlled by means of spe-
cific prophylaxis.

The WHO proposal to include rubella in the mea-
sles elimination program is based on the fact that ru-
bella is less contagious than measles. In most coun-
tries, combination vaccines are in use that include
arubella-containing component [16, 17, 18, 19]. Thus,
the elimination of rubella can be achieved during
the implementation of the measles elimination pro-
gram. It should be taken into account that the rubella
elimination strategy is based primarily on achieving
and maintaining a high level (> 95%) of routine vac-
cination coverage as a means of creating strong herd
immunity.

Table 4. Intensity of rubella virus-specific humoral immunity in the population of Serbia by age group

Including anti-rubella IgG level (IU/ml)
Age (years) | NUmPDer of persons <11.0 11.0-50.0 | >50.0-100.0 | >100.0-150.0] > 150.0
v abs./% abs./% abs./% abs./% abs./%
2-4 200 56/28.0 66/32.5 27/13.5 17/8.5 35/17.5
8-14 200 22/11.0 98/49.0 40/20.0 18/9.0 22/11.0
15-25 200 30/4.9 115/57.3 12/5.0 15/7.5 29/14.4
>50 400 81/20.2 140/35.0 44/11.0 32/8.0 103/25.7
Total 1000 189/18.9 418/41.8 123/12.3 82/8.2 189/18.9
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Table 5. Age-related distribution of rubella cases
in South Vietnam

Including IgM+ Proportion
of cases
Age, su-Ig}LacIts _ . in the agc:
years | . amined |Abs. | Proportion, % g::;ttlgt:r
number
<1 165 4 24 12.9
1-3 74 13 17.6 41.9
4-6 15 2 13.3 6.5
7-14 38 8 18.4 22.6
15-29 10 3 30.0 9.7
30-39 7 1 14.3 3.2
40 and > 12 3 8.1 3.2
Total 322 31 9.7 100

In Russia, during the observation period (2018—
2020), rubella virus seroprevalence among the NWFD
population was 96.6—97.7%; it fluctuated slightly
both in specific years and among specific age groups.
However, the proportion of those protected from ru-
bella in the older age group was significantly lower
(95.27%) than among children and young adults
(97.0-98.0%), as well as compared with the average
seropositivity (96.9%).

Perhaps these differences are due to the fact that
within the framework of the National Project “Health”
(2007), girls and women aged 15—17 and 18—25 were
subject to revaccination against rubella. Males were
not immunized, which could affect the overall level
of IgG-positive sera among older age groups. In gener-
al, the consistently high seroprevalence rates identified
in this study in Russia’s Northwestern Federal District
indicate a high vaccination coverage against rubella
and the effectiveness of specific infection prevention,
both being part of routine and additional immuniza-
tion of the population.

In the Republic of Serbia, overall seroprevalence
was significantly lower than in Russia and amount-
ed to 86.8%. At the same time, the smallest number
of IgG-positive sera (72.0%) was recorded in the first
age group (2—4 years). Further, the proportion of se-
ropositive persons consistently increased with age,
reaching a maximum (90.8%) in persons aged 50 years
and older. Such an age distribution of persons pro-
tected from infection is more typical for the forma-

Table 6. Detection of rubella virus-specific IgG
antibodies in different age groups of the population
of the Republic of Guinea

Age, Examined Anti-rubella Anti-rubella
years | individuals IgG+, abs. 1gG+, %M+m
<20 42 30 71.4+6.97
20-29 143 102 71.3£3.78
30-39 64 48 75.0+5.41
40-49 42 31 73.8+6.78
>50 40 38 95.0+3.45
Total 331 249 75.2+£2.37

tion of herd immunity in the conditions of the natural
spread of rubella. The smallest proportion of young
children (2—4 years) protected from infection indi-
cates the disadvantages of rubella vaccination. This
is confirmed by a low intensity of immunity, mainly
in the age groups of 8—14 (49%) and 15—25 (57.3%)
years. Such low intensity is among people who should
have received not only the first, but also the booster
vaccination against rubella. The insufficient level
of immunization coverage with the MMR vaccine,
which includes the rubella component, was revealed
by us earlier when studying humoral immunity to the
measles virus among the population of Serbia [2, 10].

A similar trend was found in South Vietnam when
analyzing rubella cases that occurred in 2019—2020.
Among those who recovered, children aged from 1
to 3 (41.9%) predominated, which represent the age
cohort that should be protected by vaccination as
much as possible. The second age group, where a large
number of cases were observed, is represented by chil-
dren of primary and secondary school age (22.6%).
Thus, it can be assumed that herd immunity to rubella
in Vietnam is most actively formed due to the involve-
ment of children and adolescents in the infectious pro-
cess. Consequently, routine rubella vaccination that
children 18 months of age are subject to in Vietnam
does not provide adequate control of the infection.

In the Republic of Guinea, unlike the other regions
included in this study, there is no specific prophy-
laxis for rubella. It was of undoubted interest to esti-
mate the herd immunity formation in the population
as a whole, as well as in a socially significant group
(women of reproductive age), under the conditions
of natural spread of rubella.

The proportion of seropositive individuals, both
under 20 years and in the range from 20 to 49 years old,
was 73% and increased to 95% only in the age group
of 50 and older. That is, herd immunity to the rubella
virus in Guinea is formed mainly among children and
adolescents and remains at the same level in the popu-
lation. The exception is the elderly, where a higher
proportion of seropositive individuals is apparently
due to their closer contact with children in families.
At the same time, 30% of unprotected people of the
most active reproductive age were identified among
the examined women; this indicates the potential
for their becoming infected during pregnancy and
the birth of children with congenital rubella infection.
In general, under conditions of natural distribution,
75.2% of the examined persons had IgG antibodies
to the rubella virus, which corresponds to the charac-
teristics of the infection as a widespread disease with
low contagiousness.

Conclusion

This study shows that vaccination has a significant
impact on the formation of immunity to the rubella
virus. In Russia, where for a long period of time there
has been a high coverage of the population with pro-
phylactic rubella vaccinations, seroprevalence rates
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remain high, significantly exceeding 95% of persons
protected from the infection in all surveyed age groups.
This is illustrated by the example of such a large region
as the Northwestern Federal District.

Indirectly, through identified cases of rubella in-
fection, one can judge the insufficient coverage of rou-
tine rubella vaccination in South Vietnam. The infec-
tious process in this region is developed mainly among
children who should have received a routine rubella
vaccination according to their age.

In Serbia, where double rubella immunization
is carried out, there seem to be shortcomings and fail-
ures of routine vaccination as well. This is evidenced
by low seroprevalence in various age groups, especially
in children between 2 and 4 years (who should be pro-
tected by rubella vaccination).

The smallest proportion of seropositive individu-
als was registered in Guinea, which is associated with
the lack of specific rubella prophylaxis and its low conta-
giousness. Under these conditions, women of reproduc-
tive age represent the most vulnerable group of the popu-
lation, among whom up to 30% of persons susceptible
to infection with the rubella virus have been identified.

The insufficient level of herd immunity to rubel-
la, identified in a number of regions included in this
study, may contribute to maintenance of the infectious
process and spread of infection. Conditions of globali-
zation contribute to virus importation into regions at
the stage of measles and rubella elimination. This in-
dicates the need for continued efforts for maintaining
the epidemiological freedom from rubella in different
countries of the world.
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