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Background: As infection with rubella and varicella-
zoster viruses (VZV) can lead to congenital syndrome 
and its dangerous complications, assessing immunity 
to these congenital infections can represent the biologi-
cal risk assessment related to their exposure in high-
risk groups. Therefore, we aimed to evaluate the fre-
quency of IgG anti-varicella/rubella antibodies (Abs) 
in female students at Shiraz University of Medical Sci-
ences (SUMS), Iran. 
Patients and Methods: In this study, a total of 434 female 
students were included. Sera were isolated from blood 
samples and stored at -20°C for later analysis. A ques-
tionnaire form was documented and contained demo-
graphic data as well as the history of vaccinations. En-
rolled students were divided into recipients of either 
one or two doses of the measles/rubella (MR) vaccine. 
Serum samples were analyzed for rubella and VZV IgG 
Abs using commercial IgG immunoassays.

Results: The students were 21.6±4.25 years old on aver-
age. Out of the 434 enrolled students, 292 (67.3%) and 
287 (66.1%) students were positive for anti-varicella 
and anti-rubella IgG-Abs, respectively. The frequency 
of anti-rubella IgG Ab was significantly higher in those 
who received one dose of MR vaccine (P<0.001). In ad-
dition, 205 (47.2%) and 59 (13.6%) students were dou-
ble-positive (anti-varicella/rubella IgG Abs) and dou-
ble-negative, respectively. 
Conclusion: Our results indicated that an additional 
dose of rubella vaccine may be required for those who 
received two doses of the vaccine. In addition, we rec-
ommend the inclusion of the VZV vaccine in Iran’s rou-
tine vaccination program. Further studies are recom-
mended to verify these results.

Keywords: Varicella, rubella, anti-varicella antibody, 
anti-rubella antibody, vaccine.

SUMMARY

n	 INTRODUCTION

Despite attempts to eradicate preventable dis-
eases such as mumps, measles, rubella, and 

chickenpox worldwide through vaccines, these 

diseases are still a problem with periodic incidence 
even in developed and industrialized countries [1]. 
Reports indicate a decrease in antibody (Ab) titers 
against rubella and varicella-zoster (VZV) viruses 
in vaccinated populations [2, 3]. There is also evi-
dence that the level of immunity differs signifi-
cantly among vaccinated individuals [4, 5]. To con-
trol these diseases, immunization programs need 
to be flawlessly administered, immunity status 
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must be checked on a regular basis, and geograph-
ically sensitive populations must be identified. 
This is of concern especially for women of child-
bearing age, as infection can lead to congenital 
syndrome and its dangerous complications [6, 7].
Rubella virus is a member of the Matonaviridae 
family and belongs to the Rubivirus genus [8]. Ru-
bella is a self-limiting viral infection that mostly 
affects youngsters, causing fever and skin rashes 
in up to 50% of cases [9]. The main concern with 
rubella is congenital rubella syndrome (CRS) in 
infants [6, 10]. This complicated syndrome occurs 
when a non-immune pregnant woman gets the in-
fection, especially in the first few weeks of preg-
nancy, and the effects on the fetus can potentially 
lead to hearing impairment, cataracts, glaucoma, 
microcephaly, mental retardation, cardiac abnor-
malities, and some other problems [11]. A single 
dose of rubella vaccine has been shown to achieve 
a 95% immunization rate in recipients [12]. In a 
meta-analysis study by Sharghi et al. it was report-
ed that the overall seroprevalence of rubella in 
women of reproductive age in Iran is 84% [13]. 
Christenson et al. reported that the vaccinated age 
group had lower Ab titers than naturally immune 
age group [14]. Chu et al. reported that almost all 
persons 16 years old after successful vaccination 
are found to have rubella Ab mediated by the vac-
cine [15].
VZV, also known as human herpesvirus 3 (HHV3), 
is a member of the Herpesviridae family which 
cause varicella (chickenpox). Chickenpox is an 
acute, highly contagious disease that is often be-
nign and self-limiting in children [16]. Important-
ly, primary VZV infection during pregnancy has a 
significant impact on maternal and fetal health 
[11]. Severe varicella pneumonia can occur during 
pregnancy, and maternal infection can lead to con-
genital anomalies as well as severe disseminated 
infection in the newborn [17, 18]. In addition, in 
certain cases, VZV can also be considered a noso-
comial infection [19]. Therefore, not only health-
care workers who are not immune to the virus but 
also susceptible patients, especially immunocom-
promised children and adults, are at risk of hospi-
tal-acquired varicella infection. According to Mo-
stafavi et al., there are statistically significant dif-
ferences in the prevalence of VZV antibodies (Abs) 
between Iranian provinces, ranging from 82.4% in 
Isfahan to 98.5% in Mazandaran [20]. The varicella 
vaccine is made of a live attenuated virus.  For 

people older than 60 years of age, the zoster vac-
cine should be used. Except for the 14-fold in-
crease in virus titer, this vaccine is similar to the 
varicella vaccine. Shingrix is a recombinant zoster 
vaccine in comparison to Zostavax (a live zoster 
vaccine). For immunosuppressed patients, it is not 
recommended to give live virus vaccines. Com-
mon side effects of the chickenpox vaccine include 
sore arms from the shot, fever, and a mild rash 
where the shot is given. Therefore, in this study, 
we aimed to assess the frequency of IgG anti-vari-
cella/rubella Abs in Shiraz University of Medical 
Sciences (SUMS) female students.

n	 PATIENTS AND METHODS

Sample collection
In this study, the target population was female 
medical students who were referred to the depart-
ment of bacteriology and virology at Shiraz medi-
cal school from 2016 to 2018. The study was ap-
proved by the SUMS Ethics Committee (IR.SUMS.
MED.REC.1401.102). After receiving the written 
informed consent, the questionnaire with the de-
mographic data and the history of the vaccination 
was recorded. A 5 mL sample of venous blood was 
drawn from each participant. The sera from the 
samples were isolated and stored at -20 °C until 
further analysis.

Serological test
Using commercial IgG immunoassays, serum sam-
ples were examined for rubella (Pishtazteb, Teh-
ran, Iran) and VZV (Vircell, Barcelona, Spain) IgG-
Abs. Abs were defined as positive or negative 
based on the manufacturers’ methodology. the 
mean O.D. Cut-off serum in the VZV kit was cal-
culated by the formula: Antibody index = (sample 
O.D./cut-off serum mean O.D.) × 10, and <9 is 
negative, 9-11 is equivocal and >11 is positive. 
Cut-off serum in the rubella kit was calculated by 
the formula: Cut-off Index (COI) = OD of sample/
cut-off value, <0.9 is negative, 0.9-1.1 is equivocal 
and >1.1 is positive. 

Statistical analysis 
Pearson’s chi-square test and Fisher’s exact test 
were calculated to compare the proportion of anti-
rubella and anti-varicella IgG titers between groups 
(adjusting for sex and age groups). Analysis was 
performed with SPSS v22 (IBM Corp., Armonk, 
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NY, USA), and a P-value <0.05 was considered sta-
tistically significant.

n	 RESULTS

A total of 434 female medical students took part in 
the study. The mean age of the participants was 
21.6±4.25 years old, ranging from 18-48. Serologi-
cal tests showed that 292 (67.3%) and 287 (66.1%) 
students were positive for anti-varicella IgG Ab 
and anti-rubella IgG Ab, respectively. In addition, 
205 (47.2%) and 59 (13.6%) students were double 
positive (anti-varicella/rubella IgG Abs) and dou-
ble negative, respectively. Moreover, 170 (39.2%) 
students were only positive for anti-varicella IgG 
Ab or anti-rubella IgG Ab. Enrolled students were 
divided into two groups based on the 2003 nation-
al MR immunization program. The first group 
consisted of students who received two doses of 
the MR vaccine as part of Iran’s regular immuni-
zation program, while the second group consisted 
of students who received one dose of the MR vac-
cine (one dose through the national MR immuni-
zation program in 2003). Anti-rubella IgG Ab was 

significantly higher in those who received one 
doses of MR vaccine (second group) (P<0.001) 
(Table 1). Table 2 shows a comparison of age with 
frequency of anti-rubella IgG Ab in second group 
who received one dose of vaccine. In the group 
that received one dose of MR vaccine, the number 
of positive cases increased significantly with age 
(P=0.013) (Table 2). We found no statistically sig-
nificant difference in anti-VZV IgG Ab frequency 
between the first and second group (P=0.062). Ta-
ble 3 compares the three age groups of the stu-
dents in second group with regard to age and the 
frequency of anti-varicella IgG Ab. There was no 
significant difference among age groups (P=0.53).

n	 DISCUSSION

Rubella infection during pregnancy, particularly in 
the first trimester, can result in miscarriage or de-
livery of an infant with CRS [21]. Eliminating CRS 
is one of the most important global goals to im-
prove population health. To achieve this goal, 
women of childbearing potential should be tested 
for rubella and, if not immune, vaccinated [21]. 

Table 1 - The seroprevalence of anti-rubella IgG Ab between recipients of either 2 or 1 doses of MR vaccine.

MR vaccine dosage
Anti-rubella IgG antibody

P value
Positive Negative

2 doses 85/182 (46.7%) 97/182 (53.3%)
<0.001

1 dose 202/252 (80.15%) 50/252 (19.85%)

Table 2 - The frequency of anti-rubella IgG Ab among the recipients of 1 doses of the MR vaccine with different 
ages.

Age (years old)
Anti-rubella IgG antibody

P value
Positive Negative

21-25 99/135 (73.34%) 36/135 (26.66%)

0.01326-30 84/96 (87.5%) 12/96 (12.5%)

30-48 19/21 (90.5%) 2/21 (9.5%)

Table 3 -The frequency of anti-varicella IgG Ab among 3 age subgruops of students in group B.

Age (years old)
Anti-varicella IgG antibody

P value
Positive Negative

21-25 96/135 (71.11%) 39/135 (28.89%)

0.5326-30 66/96 (68.75%) 30/96 (31.25%)

30-48 17/21 (80.95%) 4/21 (19.05%)
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Takahashi strain vaccine was integrated into Iran’s 
regular immunization program [22]. Our results 
showed that female students who received only 
one dose of MR vaccine were significantly more 
seropositive to rubella compared to recipients of 
two doses of vaccine (80.15% vs. 46.7%). It seems 
that the reason why there are more positive cases 
in female students who have received one dose is 
their age and the possibility of more exposure to 
the virus and infection. In a cross-sectional study 
by Rahmani et al. 97.3% of medical students at 
SUMS who had a positive MR vaccination in De-
cember 2003 were positive for IgG against rubella 
[23]. Similarly, our results showed that immunity 
was 87.5% in students who received one dose of 
the vaccine in December 2003. It was reported that 
the seroprevalence of IgG against rubella in moth-
ers was 79.6% three years after the introduction of 
rubella vaccination in Vietnam [24]. Thayyil et al. 
also found that the prevalence of rubella-specific 
IgG Ab in unvaccinated 13-15 year old girls (in the 
rural area of Mavoor Panchayath, Kozhikode Dis-
trict, Kerala, India) due to natural infection was 
68.3% [25]. Frau et al. reported a 97.3% seropositiv-
ity for rubella in Italian female school workers [26]. 
In another study, the rate of immunized women 
over the 8-year study period in Korean women of 
childbearing age (aged 15-49 years) ranged from 
90.3% to 92.2% [27]. Shahapur et al. also reported 
that anti-rubella IgG Ab were present in 39.2% of 
pregnant and 20.86% of non-pregnant women [28]. 
In a meta-analysis study, Azami et al. reported that 
the overall immunity rate for rubella in pregnant 
Iranian women before and after the national vac-
cination program was 88.6% and 91.5%, respec-
tively [29]. Another meta-analysis reported that 
84% of Iranian women of childbearing age had a 
seroprevalence of rubella. The lowest prevalence 
rate of anti-rubella IgG was in Jahrom (54%), the 
highest prevalence in Zahedan, Arak and Rasht 
(100% each). Subgroup analysis showed that the 
prevalence rate of anti-rubella IgG increased from 
78% in 1989 to 99% in 2012 [13]. Occupational ex-
posure (for doctors, nurses, and teachers) is a factor 
that increases the likelihood of rubella infection. 
Torre et al. reported that out of 1106 healthcare 
workers in a teaching hospital in Rome, 73 (6.6%) 
were susceptible to rubella [30]. In our study, 46.7% 
and 80.15% of the female medical students who re-
ceived two and one doses of the MR vaccine were 
seropositive. This implies that the majority of re-

cipients of the two doses of the vaccine are still sus-
ceptible and at potential risk of contracting rubella 
infection. In our study, a statistically significant dif-
ference was found between age and seropreva-
lence for rubella in each group. In a study, three 
years after the introduction of rubella vaccination 
in Vietnam, the seronegativity in mothers under 35 
years old was significantly low [24].
Chickenpox is another contagious disease for 
which protective levels of Ab against VZV are im-
portant, particularly during pregnancy, and re-
quire vaccination in susceptible women of child-
bearing potential [31]. In our study, 292 (67.3%) 
female students were positive for anti-varicella 
IgG Ab. There was no statistically significant dif-
ference in the frequency of anti-varicella IgG Ab 
between the two age groups. In a similar study, 
Majidy et al. reported that 71.2% of women were 
susceptible to VZV infection before marriage [32]. 
They also reported that immunity to VZV in-
creased as the person aged [32]. Immunity to VZV 
infections, such as rubella, is critical for healthcare 
workers to prevent and control nosocomial infec-
tions. According to Torre et al., 3.2% of medical 
staff at a teaching hospital in Rome were suscep-
tible to chickenpox [30]. In a cross-sectional study, 
Pourakbari et al. reported that 65.3% of individu-
als aged 10 to 25 years were seropositive for VZV 
[33]. In addition, Ziyaeyan and colleagues found 
that VZV-IgG were positive in 66.3% of 1- to 
70-year-old individuals from Shiraz, southwestern 
region of Iran [34]. In the western region of our 
country, Kermanshah, 84.5% of healthcare work-
ers and medical students were seropositive [35]. In 
a general tertiary hospital in Tehran, 71% of medi-
cal staff had VZV seropositivity [36]. Our findings 
and other studies showed a proportion of precipi-
tants are susceptible to the VZV infection. Ghaffari 
Hoseini et al. suggested that the best strategy to 
reduce the risk of the disease is to vaccinate sero-
negative persons [37].
The seroprevalence of VZV in medical students 
from other countries has led to mixed results. In 
Germany and Switzerland, which include the 
VZV vaccine in routine vaccination programs, 
96.9% and 97% of medical students, respectively, 
had protective levels of VZV Ab [38, 39]. Although 
VZV infections are worldwide, regional and geo-
graphic differences in VZV seroprevalence have 
previously been explained [40]. Primary varicella 
infection is more common in preschool children 
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and younger children in temperate regions where 
varicella vaccination has not been administered, 
while this infection is less common in tropical cli-
mates [41]. In our study, we found no statistically 
significant difference between age and seropreva-
lence for varicella in each group. In this regard, 
there was no significant difference in age and VZV 
IgG seroprevalence among students at Babol Uni-
versity of Medical Sciences [42]. Nevertheless, Fa-
himzad et al. found a direct relationship between 
IgG titer and age [43]. In addition, a significant dif-
ference between age and frequency of VZV-IgG 
was reported among healthcare workers and med-
ical students in Italy [44]. 

n	 CONCLUSION

Our results indicated that the national MR immu-
nization program had a significant impact on the 
frequency of anti-rubella IgG Ab and that it might 
be necessary to detect susceptible person to ru-
bella virus and receive the rubella vaccine. In the 
case of VZV, we propose to include VZV vaccine 
in Iran’s routine vaccination program since about 
40% of female students were susceptible to VZV 
infection. Further studies are needed to verify 
these results.
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