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Introduction
Human Cytomegalovirus (CMV), a double-stranded DNA virus 

belonging to the Herpesviridae family, is widespread throughout the 
world. The seroprevalence rates of CMV vary in countries with an 
estimated seroprevalence of 45% to 100% in the general population 
[1-3]. Globally, the disease burden is highest because of congenital 
CMV infection. Non-primary maternal infection among seropositive 
women is the cause of most congenital infections in populations 
with high CMV seroprevalence [4] though there are potential risk 
factors also for pregnant seronegative women in these settings. 
Intrauterine transmission of this virus has been associated with both 
primary and non-primary maternal CMV infection resulting in birth 
defects and long-term developmental disabilities [4]. Permanent 
sequelae include Sensorineural Hearing Loss (SNHL), microcephaly, 
seizures, neurologic deficits, and retinitis. The virus becomes latent 
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after primary infection and sporadic recurrence with intermittent 
viral shedding may last throughout the life an important source of 
infection [5]. Studies in high-income and middle-income countries 
revealed that sensorineural hearing loss and neurological damage due 
to CMV infection is driven by maternal infection that occurs before 14 
weeks of pregnancy [6,7]. Majority of the patients are asymptomatic 
but can cause life-threatening complications in immunocompromised 
individuals like patients with AIDS and other immune disorders, 
transplant recipients, individuals admitted to intensive-care units, and 
to some extent in elderly people [8]. In these patients, high viral loads 
in the urine are associated with viraemia, dissemination to multiple 
organs, and end‐organ diseases such as pneumonitis, retinitis, 
hepatitis, or gastroenteritis [9]. Transmission of CMV via blood 
transfusion and blood component is a matter for concern among 
blood bank professionals and blood transfusion recipient, particularly 
in cases of transfusion to neonates and immunocompromised patients.

Abstract

Background: Human Cytomegalovirus (HCMV) is the most common cause of congenital infections and can be life-threatening in immune compromised 
individuals. We aimed to shed light on the Seroprevalence of HCMV antibodies in women of child-bearing age in a tertiary care hospital and in a health 
science university of Bangladesh.

Methods: A total of 84 apparently healthy 20-40 years old women (42 pregnant and 42 non-pregnant) were screened for anti-CMV IgG and IgM 
antibodies using Enzyme Linked Immunosorbent Assay (ELISA). Serum levels of bilirubin, and liver enzymes (alanine aminotransferase, aspartate 
aminotransferase) were evaluated by biochemistry auto analyzers.

Results: All the participants were found positive for anti-CMV IgG (100%) while 1 pregnant woman revealed positivity for both IgM and IgG justifying 
recent infection. CMV IgG antibody was found positive in 48 (68.6%) and 14 (100%) relatively younger volunteers in married (n=70) and unmarried 
(n=14) group respectively, and in 22 (31.4%) elderly volunteers of married group. Significantly higher mean value of Sample Optical Density (SOD) 
for CMV IgM was observed in pregnant than that of non-pregnant counterpart (p=0.023; 95% CI=0.032-0.002). Again, the mean SOD of CMV IgG was 
significantly lower in non-pregnant women compared to that of the pregnant women in the employed group [p=0.029; 95% CI=1.176-(-0.006)].

Conclusion: The present study demonstrates that the women of child bearing age are very much exposed to CMV infection. Pregnancy and working 
outside (employment) are two important risk factors for repeated exposure to infection as indicated by higher measured Optical Density (OD) for CMV 
IgG. A comprehensive study with a long-term follow-up of offspring born to HCMV IgM-positive mothers would provide estimates of an accurate 
percentage of symptomatic congenital HCMV infection in Bangladesh.
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Few women are aware of this public health burden [10-12] which 
can be alleviated by widespread education relating CMV transmission 
and preventive hygiene behavior and thereby can reduce congenital 
CMV infections [13-17]. Active and passive immunization strategies 
would be necessary to prevent in utero infection. The tendency for 
infection with multiple different virus strains and high virus diversity 
pose a vital biological barrier to the progress of effective vaccines 
[18-22]. Though there is no licensed vaccine available so far that 
protects against CMV, still several vaccine candidates are being tested 
now in clinical trials [23-25]. To address public health issue and for 
primary prevention through immunization, epidemiological data on 
CMV susceptibility of the population are crucial so that undesirable 
consequences in infants could be circumvented. Since there is 
insufficient population-based CMV-specific IgG seroprevalence 
data available for adults of Bangladesh, the aims of this study were 
to estimate CMV seroprevalence in the women of child bearing age 
in Bangladesh and to identify socio-demographic factors that are 
potentially associated with CMV seropositivity.

Methods and Materials

Study Design, Setting, and Type of Participants/Materials 
Involved

This cross-sectional study spanned between July 2019 to June 
2020 which included total 84 (42 pregnant, 42 non-pregnant) women. 
Pregnant women of child-bearing age (20-40 years) attending at the 
Obstetrics and Gynaecology out-patient department of Bangladesh 
Institute of Health Sciences General Hospital, Mirpur, Dhaka 
for routine antenatal checkup and non-pregnant women (faculty 
members, staffs and senior students) of equal age group from the 
Bangladesh University of Health Sciences (BUHS) were enrolled 
as study subjects. Pregnancy status and duration of pregnancy was 
confirmed by Obstetricians diagnosis and ultrasonography report 
(USG of lower abdomen) respectively.

Specimen Collection and Serum Preparation

Under aseptic precaution, 4 ml of blood sample was collected from 
each volunteer by venipuncture and transferred to a vacutainer (plain 
red–top tube). Prior to sample collection, a written informed consent 
was obtained from each participant. Sample was allowed to stand for 
one hour to clot and then centrifuged at 3000 rpm for 15 minutes. 
Separated serum was aliquoted into three microcentrifuge tubes (0.5 
ml in each). One aliquot was used for biochemical liver function test, 
another for determination of IgM and IgG antibodies for CMV. The 
third aliquot was preserved at -20º C for future laboratory analyses 
(if any).

Liver Function Test, Anti-CMV IgM and Anti-CMV IgG 
Detection

Liver function tests; serum bilirubin, ALT (Alanine Transaminase) 
and AST (Aspartate Transaminase) levels were estimated by 
biochemistry auto analyzer (Dimension, Siemens, Germany). Anti-
CMV IgM and anti-CMV IgG antibodies were determined by Enzyme 
Linked Immunosorbent Assay (ELISA) method using commercially 
available qualitative ELISA kits (DRG, Germany).

Statistical Analysis

Data were expressed as mean ± SD, number (percent) as 
appropriate. Statistical Package for Social Sciences (SPSS Inc., Chicago, 
IL, USA) version 20.0 was used to carry out statistical analysis. 
Unpaired Student’s ‘t’-test and Chi-squared test with 95% Confidence 
Interval (CI) were applied to calculate statistical difference and 
association for continuous and qualitative data respectively. Means 
and standard deviations were calculated for continuous variables 
while frequencies and percentages were calculated for categorical 
variables. Data were presented by tables and figures. A p value of less 
than 0.05 was considered as level of significance.

Ethical Aspects

The study was carried out following the international codes for 
ethical use of human subjects. The study was approved by the Ethical 
Review Committee (ERC) of Bangladesh University of Health Sciences 
and proper ethical guidelines were followed during sample collection.

To meet the ethical consideration an information sheet explaining 
the purpose of the study was provided to the subjects and a written 
informed consent from each of the participants was sought to recruit 
them in this study.

Results

Socio economic characteristics of the volunteers were shown 
in Table 1. The study included adult women (pregnant 42 and non-
pregnant 42) of child bearing age in Dhaka city of age range from 20 to 
40 years. Mean ( ± SD) age (years) of the pregnant cases was 27.62 ( ± 
4.57) and non-pregnant 28.21 ( ± 5.41). Most of the participants (67%) 
of the pregnant women group were homemakers and rests involved 
in job of different type (33%). Of the non-pregnant counterpart 
majority (67%) were working outside which demonstrated statistically 
significant association (p=0.002).

All the participants were found to be seropositive for CMV IgG 
antibody irrespective of pregnancy status, whereas only one pregnant 
woman of 28 years was found to be seropositive for CMV IgM 
antibody at her third trimester of pregnancy.

CMV IgG antibody was found positive in 48 (68.6%) and 14 
(100%) relatively younger volunteers in married (n=70) and unmarried 

Variables Pregnant 
(n=42) N (%)

Non-pregnant 
(n=42) N (%) χ2 p value

Educational 
Level

Upto class 12 12 (38) 20 (62)
3.23 0.072

Graduate and Higher 30 (58) 22 (42)

Occupational 
Status

Employed 14 (33) 28 (67)
9.33 0.002

Unemployed 28 (67) 14 (33)

Income group
Below cut off 30 (52) 28 (48)

0.223 0.637
Above cut off 12 (46) 14 (54)

Table 1: Socio-economic characteristics in respect to the pregnancy status (N=84).

Results were expressed as number and percentage. Chi square test was performed to 
calculate significant statistical association. p< 0.05 was considered as level of statistical 
significance.

Income group taking per-capita income USD 2064/- to date; Unemployed include 
homemakers (26 pregnant & 5 non pregnant) and students (2 pregnant & 9 non pregnant).
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(n=14) group respectively, and in 22 (31.4%) elderly volunteers of 
married group (Figure 1).

Mean ± SD of Age, Bilirubin, ALT and AST levels in pregnant 
and non-pregnant group did not show any statistically significant 
difference (Table 2). It was observed that majority of the subjects 
had no history of blood transfusion and jaundice (pregnant 83.3% 
and 95.2% respectively and non-pregnant women 90.5% and 90.5% 
respectively). It was also found that majority of the pregnant women 
(83.3%) had no history of major surgery previously. Although 69% 
of non-pregnant women had no history of major surgery in their 
previous days, almost one-third (31%) of this group had positive 
history of major surgery previously (Data not shown).

When we measured Optical Density (OD) for CMV IgM, it 
was observed significantly higher in pregnant than that in the non-
pregnant women (p=0.023). No such significant difference was seen 
in case of CMV IgG (Table 3).

Upon comparison between employed and unemployed status, 
the OD for measurement of CMV IgG was significantly higher 
in pregnant women than that of the non-pregnant women in the 
employed group (p=0.029). Among the unemployed group, it is quite 
similar (2.57 ± 1.22 in pregnant and 2.49 ± 0.75 in non-pregnant) 
(p=0.184). No statistically significant difference was observed in OD 
for measurement of CMV IgM (Table 4).

Discussion

All the subjects of childbearing age (20-40 years), pregnant and 
non-pregnant, recruited in the study demonstrated 100% seropositivity 

for anti-CMV IgG antibody. It suggests that these women had been 
exposed with cytomegalovirus previously at some points of their life. 
They were of different occupations ranging from being unemployed 
housewives to pursuing high careers and also students. The level of 
education also ranged widely up to post-graduation. This vast diversity 
of participants being positive for CMV IgG represents that the virus is 
well spread through the population of Bangladesh. The present study 
is supported by report carried out in a tertiary care hospital of Dhaka 
which also demonstrated 100% pregnant women were seropositive 
for anti CMV IgG antibody in their first antenatal visit, reflecting a 
high seroprevalence of CMV IgG in Bangladesh [26]. Another recent 
study in Bangladesh revealed 91% seroprevalence of CMV IgG 
among the blood donors [27]. Finding of this study is also consistent 
with a report from India where seropositivity of anti-CMV IgG was 
87% in women of child bearing age [28]. Higher seroprevalence of 
CMV IgG in pregnant women was also found in other countries 
like 98.5% in Turkey [29], 89.6% in Mexico [30] and 98% in Brazil 
[31]. A systematic review and meta‐analysis estimated global mean 
seroprevalence for the general population was 83% and the maximum 
mean seroprevalence was found 90% in the Eastern Mediterranean 
region, while the lowest was 66% in the European countries [1].

Majority of the participants from both pregnant and non-pregnant 
group in this study had no previous history of blood transfusion and 
never underwent a major surgery although it is proven that CMV 
infection is not directly related with blood transfusion which can be 
justified by a study where CMV DNA was rarely identified in healthy 
blood donors validated by Polymerase Chain Reaction (PCR) assay 
[32]. Most of the subjects in our study never had jaundice.

One pregnant woman in her third trimester was found to be positive 
for both anti-CMV IgM and IgG antibodies. Being positive for both 
types of antibodies makes it impossible to determine whether it was 
a primary infection, a re-infection, or a super-added infection during 
the pregnancy. Although the low Sample Optical Density for IgM 

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

20-30y Above 30y 20-30y

Married Unmarried

68.6%

31.4%

100.0%

Figure 1: Percentage of positive CMV IgG antibody among different age group of married 
and unmarried women.

Variables Pregnant 
(n=42)

Non-pregnant 
(n=42) p value

95% CI

Upper Lower

Age (yrs) 27.62 ± 4.57 28.21 ± 5.41 0.59 1.58 -2.78

S bilirubin (mg/dl) 0.31 ± 0.13 0.37 ± 0.17 0.07 -0.13 0.01

S ALT (U/l) 22.63 ± 8.51 22.41 ± 6.82 0.89 3.56 -3.13

S AST (U/l) 23.78 ± 12.19 20.67 ± 5.43 0.14 7.2 -0.99

Table 2: Age and biochemical variables of the subjects in respect to Pregnancy status (N=84).

Results were expressed as Mean ± SD. Unpaired Students’ t-test was performed to calculate 
statistical difference between the two groups. p<0.05 was considered significant.

Optical density 
(OD)

Pregnant 
(n=42)

Non pregnant 
(n=42) P value

95% CI

Upper Lower

CMV IgG 2.78 ± 1.08 2.70 ± 0.73 0.711 0.477 0.327

CMV IgM 0.040 ± 0.044 0.023 ± 0.17 0.023 0.032 0.002

Results were expressed as Mean ± SD. Unpaired Students’ t-test was performed to calculate 
statistical difference between the two groups. p<0.05 was considered significant.

Table 3: Mean values of optical density (OD) of CMV IgG and CMV IgM with Pregnancy 
status (N=84).

Variable Pregnant (n=42) Non pregnant (n=42) P value
95% CI

Upper Lower 

CMV IgG 
assay

Employed (14/28) 3.19 ± 0.55 2.81 ± 0.71 0.029 1.176 -0.066

Unemployed (28/14) 2.57 ± 1.22 2.49 ± 0.75 0.184 0.799 -0.158

CMV IgM 
assay

Employed (14/28) 0.043 ± 0.07 0.020 ± 0.01 0.817 0.033 -0.026

Unemployed (28/14) 0.039 ± 0.03 0.029 ± 0.02 0.098 0.001 0.02

Results were expressed as Mean ± SD. Unpaired Students’ t-test was performed to calculate 
statistical difference between the two groups. p<0.05 was considered significant.

Table 4: Optical density values of CMV IgG and IgM assay among those employed and 
unemployed of pregnant and non-pregnant subjects (N=84).
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(SOD: 0.262) in comparison to that of IgG (SOD: 3.14) was indicative 
for convalescence stage of a primary infection earlier in her pregnancy 
or there may be a possibility of low level of re-infection. Our study 
does not correlate with findings of a hospital study in Dhaka where the 
researchers found 60% of the pregnant women were positive for anti-
CMV IgM antibody, whereas 1.3% newborns of CMV IgM positive 
mothers were also found positive for CMV IgM antibody [26]. We did 
not perform such screening in the newborns in our study. However, the 
CMV IgM positive mother in our study neither showed any symptom 
of viral infection nor had a suggestive history during blood collection. 
Again, her USG of pregnancy profile revealed a normal pregnancy 
going on. Since this pregnant woman was moderately anemic (Hb 
level: 9 gm/dl, data not shown), it probably exposes her vulnerability 
to viral infections due to poor immune status though single finding is 
not enough to prove. Her serum Bilirubin, ALT and AST levels were 
all within normal range possibly for the mild infection. Since, anemia 
significantly correlated with pregnancy status, our findings did not 
support its relationship with CMV infection. Especially iron deficiency 
anemia affects humoral immunity adversely which subsequently 
renders increased chance of viral infection. Although high incidence 
of anemia in pregnancy is probably the result of inadequate intake of 
nutritious food and increasing demand for iron and folic acid making 
them more vulnerable to different viral infections [33]. CMV has an 
uncommon link with anemia since it is one of the features of Chronic 
Kidney Disease (CKD) and a complication of renal transplantation 
because of impaired production of erythropoietin [34].

Both married and unmarried participants who were relatively 
younger (20-30 years) showed increased seropositivity for CMV IgG 
than the older (above 30 years) age group. A longitudinal study in 
Germany also exhibited the maximum seroprevalence in the 16-20 
years age group [35].

Significantly, higher mean SOD value of CMV IgM in pregnant 
women compared to non-pregnant women reflects probable 
reactivation of the virus since CMV IgM is highly sensitive but has 
poor specificity for identifying primary CMV infection. One drawback 
of this study was that we could not measure Avidity Index (AI) which 
is a suitable diagnostic tool for the detection of primary infection or 
reactivation/reinfection. Low CMV IgG avidity indicates primary 
infection whereas high avidity exhibits past infection or reactivation 
excluding primary infection [36-38].

Another limitation was the small sample size which was confined 
to only one selected hospital and health Science University at same 
premise. Newborns of infected mothers could not be screened for the 
presence of CMV antibodies due to time constraints.

In this study, we observed that the pregnant women who were 
employed, more likely to demonstrate significantly higher mean 
SOD value for CMV IgG than the employed but non-pregnant 
women. This higher measurement for CMV IgG assay perhaps may 
be caused by repeated exposure (for working outside) to the CMV 
infection during pregnancy or by development of cross-reactive 
antibodies in pregnant women. Higher prevalence of CMV IgG 
among working women was observed than homemakers though the 
difference was not significant demonstrated by Aljumaili et al., [39]. 

Moreover, immunocompromised state during pregnancy makes the 
women much more vulnerable to any kind of infection like infection 
by CMV.

A major strength of this study was the use of a representative 
population-based sample to determine CMV seroprevalence in 
women of reproductive age. But longitudinal analysis with large 
sample size and factors associated with it would be essential to figure 
out the true picture of CMV seroprevalence in women.

Conclusion

Data suggest that high endemicity of CMV infection is present 
in women of child bearing age in Bangladesh. To reduce the risk of 
CMV infection, measures like CMV screening during pregnancy 
and educating seronegative women could prevent congenital CMV 
infections with its serious consequences. Advanced laboratory 
techniques like PCR may be applied for strain detection and following 
up treatment outcome. Moreover, due to mutation, a strain of CMV 
is possible to emerge with devastating effects such as seen in case of 
COVID-19.
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