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Cytomegalovirus Seroprevalence and 
Immunity in Indian Perinatal Women: 
Experience of a Cord Blood Bank

INTRODUCTION
Human Cytomegalovirus (HCMV), formerly known as salivary gland 
viruses, is an omnipresent beta human herpes virus type 5 and is 
largest amongst all other human herpes virus with genomic mass of 
~235 kb and encoding ~165 genes [1]. This virus is a linear double-
stranded DNA virus with icosahedral nucleocapsid, enveloped by 
proteinaceous matrix, which is also known as tegument and it also 
exhibits strict host specificity [2]. CMV disease is rare but infection 
with the virus is very common. It spreads slowly but it requires 
close contact for transmission via saliva, other secretions and 
sexual contact. Other modes of transmission are transplacental, 
breastfeeding, blood transfusion, Solid-Organ Transplantation 
(SOT), or Hematopoietic Stem Cell Transplantation (HSCT) [3]. 
Like other herpes viruses, primary infection in immunocompetent 
children and adults is commonly inapparent, however it may lead to 
prolonged latency in infected  host, with occasional reactivation due 
to various immunosuppressed states or conditions e.g., Pregnancy, 
Diabetes, Human Immunodeficiency Virus Infection/Acquired 
Immunodeficiency Syndrome (HIV/AIDS), bone marrow and organ 
transplant recipients, and cancer patients on chemotherapeutic 
agents and individuals receiving immunosuppressive therapy 
due to the transplantation procedure. HCMV infection can cause 
an array of damaging clinical effects in the fetus, neonate, and 
immunocompromised patients; however, in apparently healthy 
individuals complications are less frequent [4].

Cytomegalic inclusion disease is one of the most frequent causes 
of congenital infection in infants. The worldwide prevalence (the 
measurement of all individuals affected by the disease at a particular 
time) differs substantially in various study population, newborns who 
develop congenital HCMV infection as a result of primary maternal 
infection developed during pregnancy or due to reactivation in a 
seropositive immunosuppressed mother during pregnancy is 
~0.64% of live births [5]. Fetal infection can be caused due to 

maternal primary infections (35 to 50%) and secondary infections 
(0.2-2%). Amongst primary infection only 5-15% and about 1% in 
secondary infections lead to clinically significant disease state [6]. It 
was estimated that approximately, 10 to 15% of congenitally infected 
babies are symptomatic at birth, clinical presentation varies widely 
ranging from Intrauterine Growth Retardation (IUGR) to hepatitis 
with jaundice and hepatosplenomegaly; thrombocytopenia with 
petechiae; pneumonitis; and severe central nervous system damage 
with microcephaly, intracerebral calcifications, chorioretinitis, and 
sensorineural hearing loss and in these symptomatic infants, a 
mortality rate of ~30% has been reported [7].

Once infected with CMV, the host carries the virus for life. The 
seroprevalence of CMV among women of childbearing age in 
developing countries may be very high up to 90% whereas in 
developed countries it may be as low as 30% [8]. There is a need to 
determine the seroprevalence of CMV antibody in perinatal women, 
as the prevalence of congenital infection varies. Therefore, the aim 
was to screen large number of women in perinatal period with 
uncomplicated pregnancy for CMV IgM and IgG titers.

MATERIALS AND METHODS
The retrospective data was analysed over eight years between 2010 
to 2018 (and all the results were compiled and analysed in 2019) 
taking 23,029 maternal samples from women in the perinatal period 
for CMV antibody (IgM and IgG) at Regrow Biosciences Private 
Limited, Biocell-Umbilical Cord Blood Stem Cell Bank (approved and 
licensed by FDA and CDSCO India, where CMV testing on maternal 
blood sample is mandatory), Lonavala, Pune, Maharashtra, India. For 
this study written consent was taken for Infectious disease testing. 
Perinatal period in this study was restricted to 7 days before and 
after delivery, as per FACT NET CORD guidelines [9,10]. Maternal 
blood sample was collected to do infectious disease screening prior 
to long term cryo-preservation of cord blood sample.
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ABSTRACT
Introduction: Cytomegalovirus (CMV) is a DNA virus and 
member of herpes virus family, which is known to frequently 
infect, a growing fetus by vertical transmission. Since the 
frequency of congenital infection in newborn infants tends to 
vary with the prevalence of infection in population, the need to 
determine immunity against CMV, in perinatal women cannot be 
over emphasised.

Aim: To perform a retrospective data analysis over 8 years to find 
out seroprevalence of CMV in Indian women in perinatal period.

Materials and Methods: Large scale retrospective data 
analysis was carried out over eight years and on 23,029 
maternal samples tested in perinatal period with uncomplicated 
pregnancies, at Regrow Biosciences Private Limited, India. The 

humoral response to CMV infection was determined by ELISA 
test for CMV IgG and IgM.

Results: Out of 23,029 maternal samples, 21,312 (92.5%) 
were IgG positive, 1,717 (7.5%) were CMV IgG negative and 
23,029 (100%) were CMV IgM negative.

Conclusion: CMV infection is significant factor for Bad Obstetric 
History (BOH) and results in poor fetal outcome. Therefore, 
extensive serological screening of CMV infection attains utmost 
importance to know the factual status of this infection amongst 
women of childbearing age. Overall conclusion is that in Indian 
women population, zero prevalence of active CMV infection 
with uncomplicated pregnancy has been observed. However, 
the prevalence of high IgG antibody titers is substantial (92.5%) 
which is consistent with findings in other developing countries.
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Year
Total population 

screened

Prevalence of CMV-IgG

Immune % Non-immune %

2010 441 414 93.89% 27 6.12%

2011 1738 1556 89.53% 182 10.47%

2012 1980 1719 86.82% 261 13.18%

2013 2888 2764 95.71% 124 4.29%

2014 3966 3739 94.28% 227 5.72%

2015 2696 2511 93.14% 192 7.12%

2016 4308 3989 92.60% 319 7.40%

2017 3368 3114 92.46% 254 7.54%

2018 1637 1506 92.00% 131 8.00%

Total 23,029 21,312 92.50% 1717 7.50%

[Table/Fig-2]:	 Yearly incidence of CMV-IgG in study population.

Result Prevalence of CMV-IgG Prevalence of CMV-IgM

Positive 21312 00

Negative 1717 23029

Total 23029 23029

[Table/Fig-1]:	 Seroprevalence of CMV in study population.

Maternal blood sample (5 mL) was aseptically drawn by venipuncture 
in plain tubes (BD vaccutainers). Serum was separated from blood 
sample by centrifugation at room temperature at a speed of 
1000 to 1300 rpm for 10 minutes. Serum obtained was used for 
CMV antibody testing by semi-automated ELISA (Enzyme linked 
immnosorbant assay) method. Sera were tested for IgM and IgG 
antibodies against CMV by Capture ELISA (DIA.PRO KIT) as per 
manufacturer’s instructions using ELISA micro plate washer (Micro 
plate Washer-PW-40 Bio-Rad). Cut-off for positive and negative 
controls was set as per test procedure. The controls and calibrators 
were used to validate the procedure recommended by manufacturer 
of the kit. The colour intensity of the solution in each well was 
measured using ELISA Micro plate Reader (PR4100-Bio-Rad). 
Results were analysed on software (Magellan Tracker). Samples 
with concentration above cut-off were regarded as positive and 
under cut-off were regarded as negative for CMV antibody.

RESULTS
A retrospective data of total 23,029 women in perinatal period were 
analysed for CMV IgG and IgM antibodies in this study to determine 
the seroprevalence of CMV infection in Indian women of childbearing 
age of 18-45 years. The results disclose that 92.5% women in this 
study, were found immune (resistant to a particular infection or toxin 
owing to the presence of specific antibodies or sensitised white blood 
cells) to CMV infection showing positive result for CMV IgG antibodies 
and about 7.5% perinatal women were non- immune to CMV showing 
absence of CMV IgG antibodies. None of them were having any IgM 
antibodies which is evidence of active infection [Table/Fig-1].

This study also analysed the yearly trend of CMV-IgG positivity for 
past eight years of cord blood banking and it was observed that 
incidence of CMV immune cases ranged from 86.82%-95.71%, 
highest being in the year 2013 whereas non-immune cases ranged 
from 4.29-13.18%, highest being in the year 2012 [Table/Fig-2].

[Table/Fig-3]:	 Age distribution amongst CMV non-immune and immune cases.

exposure to the infection with increasing age. Most of this study 
populations were in the age group 30-39 years (52.84%) followed 
by 20-29 years (44.92%).

DISCUSSION
The most common cause of congenital viral infection in the world 
is CMV. Both primary and recurrent maternal infection can result 
in fetal infection, which can result in either intrauterine or postnatal 
infections. In developed countries, the prevalence of CMV congenital 
infection of infants varies from 0.3% to 2.3% [9,10], whereas in 
developing countries it is higher and variable, with some reported 
prevalence as high as 6-14% [11,12]. The infant may get infection 
from the mother through intrauterine infection (congenital infection), 
or through the contact with the infected genital secretions through 
the birth canal at the time of birth (intra-partum infection), or through 
breast feeding (postpartum). It was noticed that though there are 
no associated problems in most of the congenitally infected infants, 
CMV can still cause the severe neonatal disease and approximately  
20% of infected children may suffer from long term disability [13]. In 
this study, all infants born to women tested for CMV were healthy 
and had no disability. For this purpose, a program has been followed 
up for mother and child for a period of six months, in which, any 
disability in infants was reported by the surveillance team.

During CMV primary infection, humoral response in the host 
occurs in the form of production of antibodies (initially IgM and 
later IgG) specifically against multiple CMV proteins like structural 
tegument proteins (e.g., pp65 and pp150), envelope glycoproteins 
(predominantly gB and gH and gH/gL multimeric complexes), 
and Nonstructural proteins such as the IE1 protein. This humoral 
immunity is crucial in restricting viral dissemination and probably 
contributes to minimising the clinical manifestations of the disease 
[14]. IgM antibodies are unable to cross placental barriers and 
hence they are unable to protect the child from clinical effect of 
the infection. As most maternal CMV infections are asymptomatic, 
antenatal women would need to be tested for CMV IgG and IgM 
antibodies at their first antenatal visit and if found to be sero-
negative and susceptible to infection, retesting to be done at a later 
stage to identify those who seroconvert. For women seropositive 
at the first visit, the presence of CMV specific IgM might indicate 
infection early in pregnancy, although pre-conceptual infection could 
not be excluded as IgM may persist for 3-6 months or even longer 
after a primary infection. Serological screening would be required 
to diagnose infections occurring in pregnancy [15]. In this study, 
sample was collected from women in immediate perinatal period 
enrolled for cord blood banking and tested for serum CMV IgM and 
IgG by ELISA method and results suggest that seroprevalence of 
CMV IgG in this study population (23,029) was 92.5%. This was 
higher to an earlier study done in western India by Kumar M et al., 
who reported a seroprevalence of 83.24% [16]. It was also similar 
to reports from other developing countries but differs from those 
reported in developed countries [Table/Fig-4] [16-27].

CMV is a herpes virus, transmitted by intimate contact with secretions 
of an infected individual. Transmission among individuals is considered 

The socioeconomic status and age distribution was also studied 
amongst non- immune and immune cases [Table/Fig-3]. Since, 
this cord blood bank is private; all women enrolling for this service 
belong to relatively higher socioeconomic status. Study populations 
in the age group of ≥40 years were showing highest seroprevalence 
whereas women in the age group of <20 years were showing lowest 
seroprevalence of CMV immunity.

In general, it was observed that incidence of CMV seroprevalence 
was increasing with increasing age of women from <20 years 
to >40  years which suggests the likelihood of increased risk of 
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LIMITATION
The limitation of this study is that, the tests were only performed by 
ELISA, and confirmation through Chemiluminescent immunoassay 
(CLIA) was not done.

CONCLUSION
Since there was no such extensive data available in Indian population, 
it was aimed to screen large perinatal population which provided 
more clarity on CMV seroprevalence in Indian perinatal women. 
Also, the incidence of CMV infection is static over eight years which 
means personal hygiene and standards of health care system need 
to be more emphasised and must be practiced routinely.

In this study, it is concluded that, many perinatal women in developing 
country like India are exposed to CMV infection at very early age in 
life. Since it can lead to catastrophic and fatal outcome in babies born 
to mothers with active CMV infection, there is need for routine CMV 
antibody screening of blood, even in normal pregnant women as well 
as in immune-compromised individuals and transplant recipients.

FUTURE RECOMMENDATIONS
Further raising awareness of CMV infection among Indian women 
which may lead to improvement in personal hygiene including 
pregnant women and elevate standards of healthcare in India 
which can immediately have impact on the congenital CMV disease 
acquisition and transmission rate and hence perinatal morbidity.
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Country Authors
Population 

size Year
Prevalence 
of CMV-IgG

Prevalence 
of CMV-IgM

India Current study 23,029 2019 92.57% 0%

India
Kumar M et al., 
[16]

370 2017 83% 9.46% 

Nigeria
Akinbami AA 
et al., [17]

179 2011 97.2% -

London
Tookey PA et al., 
[18]

20,000 1992 54.4% -

Nigeria
Hamid KM et al., 
[19]

180 2014 91.1% -

France
Gratacap-Cavallier 
B et al., [20]

1018 1998 51.5% -

Thailand
Fongsarun J 
et al., [21]

2101 2013 86.53% 0.33%

Germany
Lachmann R 
et al., [22]

3380 2018 62% -

Turkey
Sabahattin O 
et al., [23]

1652 2007 94.9% 0.4%

Egypt
El-Nawawy A 
et al., [24]

150 1996 96% 0%

Japan
Nishimura N 
et al., [25]

573 1999 77.5% -

Finland
Mustakangas P 
et al., [26]

1088 2000 70.7% 4.0%

USA
Marshall GS and 
Stout GG, [27]

2992 2005 58% -

[Table/Fig-4]:	CMV Seroprevalence of different countries in pregnant women [16-27].

to occur primarily through the transmission of saliva or urine; however 
no quantitative estimations are present for the contribution of different 
infection routes. As per a study in Netherlands, it was noted that 
seroprevalence of CMV increase progressively with the age such that, 
at old age majority of persons in the Netherlands were infected [28]. 
In this study, similar trend of gradual increase in seroprevalence of 
CMV was also found in study population with age, highest being in 
women above 40 years of age.

Cord blood donors (mother) were selected based on many criteria, 
one of them is that the women (donors) should be free from 
Transfusion Transmitted Infectious Diseases (TTID). Hence all maternal 
samples tested for CMV IgM were negative due to stringent screening 
programme. About 7.5% (1717) of this study population were CMV-
IgG negative, which means these woman are potentially susceptible 
to CMV infection. CMV may lead to prolonged latency in infected 
host, with occasional reactivation due to various immunosuppressed 
states or conditions e.g., Pregnancy. Maternal immunity against CMV 
infection play vital role in protection of fetuses from getting congenitally 
infected with CMV.

The incidence of CMV infection in humans, is mostly determined 
by the cultural practices of the population relating to breastfeeding 
practices, crowding, child rearing arrangements, hygiene standards 
and practice, the age of onset of sexual activity and the number 
of sexual partners and the health‑care system [29]. Since 
socioeconomic status determine standard of living and health care, 
the role of socioeconomic status as a risk factor for acquisition 
of CMV was confirmed by Anuma ON and Umeoro OU, by linear 
regression analysis [30].

Socioeconomic conditions in Japan have improved, and the lifestyle 
in Japan has changed dramatically over the past 20 years. As a 
result, the prevalence of antibody to CMV has decreased from 
87% in 1985 to 75% in 1997 [31]. In the scrutiny of eight years 
data for incidence rate of CMV-IgG positivity and it was observed 
that incidence rate of CMV immune cases was almost static. It is 
observed that, despite the study population belonged to relatively 
higher socio-economic status, the CMV seroprevalence is matching 
with other developing countries.
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