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Abstract

Background: Human Cytomegalovirus (HCMV) infection in pregnancy, especially in the first trimester often lead to congenital 
abnormalities and is associated with serious complications, such as microcephaly, mental retardation, spastic paralysis, hepato-
splenomegaly, anaemia, thrombocytopenia, deafness, and optic nerve atrophy leading to blindness in infants. These conditions 
are threats to accomplishing the sustainable developmental goal three (To ensure healthy lives and promote well-being for all at 
all ages) as there are not deliberate measures put in place to track and manage the virus in Ido-Ekiti and environs. This present 
study evaluated the seroprevalence of the virus among pregnant women attending antenatal clinic at Federal Teaching Hospital 
Ido-Ekiti, Nigeria.

Method: A total of one hundred and sixteen (116) pregnant women were examined in this study. The subjects were administered 
a structured questionnaire to obtain demographic and risk data. Five millimeters (5 ml) of blood samples were collected from 
consenting subjects to obtain sera which were analyzed for the presence of CMV IgG and IgM antibodies using Enzyme linked 
immunosorbent assay (ELISA) technique. Avidity testing was also carried out using ELISA.

Results: Results obtained from this study showed prevalence of 87.9% and 7.8% for IgG and IgM respectively. Samples that 
tested positive for both IgG and IgM were 6.0%. These samples were examined for avidity to evaluate strength of the IgG an-
tibodies. Those with avidity index >35% were 28.6% showing IgG antibody predominance, while those with avidity index < 
or equal to 35% were 71.4% indicating that IgM was the predominant antibody. A significant (p<0.05) number of the pregnant 
women recorded the presence of IgG and IgM antibody to the virus. There was no statistical significance (p>0.05) difference 
between the prevalence of CMV IgG antibody across age ranges, number of pregnancies, miscarriages, marital status, trimester, 
still birth and transfusion.

Conclusion: With the information provided in this study, there is need for the adoption of CMV screening into the antenatal 
profile tests, more public awareness of the virus to educate the general public especially women on how it is acquired and con-
tributing factors like personal and community hygiene as preventive approaches to avert future consequences.
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Introduction
Human Cytomegalovirus (HCMV) is a beta human herpes 
virus type 5 [1]. It is an enveloped DNA virus that is a mem-
ber of the herpes family and belongs to a group of vertically 
transmitted infections known as TORCH (Toxoplasmosis, Ru-
bella, Cytomegalovirus, and Herpes simplex, [2]). Human Cy-
tomegalovirus has been confirmed as the major cause of viral 
infection in pregnancy [3].
The virus is ubiquitous and infection is often asymptomatic 
[4]. It’s mode of transmission is usually either horizontal, 
through infected secretions like saliva, semen, blood etc or 

vertical via genital tract, breast milk etc. The most signifi-
cant mode of post-natal spread is through blood transfusion 
[5]. Once someone has been infected with CMV, he/she has it 
for life due to the ability of the virus to establish latency [6]. 
HCMV is one of the major causes of birth defects and can be 
transmitted from mother to fetus during gestation period. It is 
mainly detrimental when the mother experiences a primary in-
fection during the pregnancy [7].

HCMV is a leading cause of disability in children and a com-
mon cause of congenital viral infection that results in condi-
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tions such as mental retardation, neurological impairment, 
and permanent hearing and vision loss. HCMV infection of 
pregnant women, especially in the first trimester may lead to 
congenital abnormalities and is often associated with serious 
complications, such as microcephaly, mental retardation, spas-
tic paralysis, hepatosplenomegaly, anaemia, thrombocytope-
nia, deafness, and optic nerve atrophy leading to blindness in 
infants [2]. HCMV infections can have serious consequences 
in pregnant women and in immunocompromised patients, and 
may even cause a teratogenic danger during pregnancy  [2].

The characteristic cytomegalic cells of HCMV disease were 
first noted by Hugo Ribbert in sections of the kidney of a luetic 
stillborn and in the parotic glands of a syphilitic neonate, and 
confirmed with the report he saw by Jesionek and Kiolemeno-
glou who described similar cells as protozoan like cells in the 
lungs, kidneys and liver of an 8-month luetic fetus, but for a 
long time the disease was thought to be of protozoan nature [8]. 
The term ''salivary gland virus'' was coined as a result of the 
prominence of these cells in salivary glands and a guinea pig 
model of salivary gland virus disease confirmed the viral agent 
of this disease as transmissible through saliva. As knowledge 
advanced, a neonatal illness with petechiae, hepatospleno-
megaly, brain calcifications were characterized and correlated 
with the presence of cytomegalic cells and was generalized as 
cytomegalic inclusion disease [8]. Fetterman having heard of 
the presence of the viral inclusions in kidney tubules cells be-
gan using urine as a sample for diagnosis in infants. Thomas 
Huckle Weller together with Smith and Rowe independently 
isolated the virus giving credence to earlier reports [8]. Weller 
proposed the term "cytomegalovirus" for this viral agent, from 
two Greek words cyto meaning cell and megalo, meaning 
large. The first draft of human cytomegalovirus genome was 
published in 1990 and was the biggest contagious genome at 
that time [9].

Cytomegalovirus infection in pregnancy can either be acute or 
chronic [10]. Infection transmitted in acute infections during 
pregnancy has an estimated incidence of 25-75% with chronic 
condition having an estimation of 0.2-2% [11]. Congenital in-
fection in the fetus usually occurs if the mother has a primary 
infection or a recurrent infection during pregnancy. Maternal 
infection during the first trimester seems to be associated with 
adverse effect in the fetus [12].

Human Cytomegalovirus screening is not among the routine 
antenatal screening tests [13]. It is only done upon request de-
spite the fatal implication to the health development of infants 
[14]. This negligence is part of the contributing factors to high 
intrauterine transmission leading to high recorded cases of ir-
reversible sequel and mental disorders in foetuses [15].

The transmission of the virus to the baby may occur through 
the placenta during pregnancy [13] and seroprevalence of 
CMV among women of childbearing age has been reported to 
range from 35% to 95% in different countries, a range which 
increases with age and may also depend on sexual activity, oc-
cupation - particularly occupations involving close contacts 
with children in a community setting [16]. Once a person be-
comes infected, the virus remains alive, but usually dormant 
within that person’s body for life [17]. However, if a person's 
immune system is seriously weakened, the virus can become 
active and cause chronic CMV disease.

Materials and Methods
Study location
The study was carried out at the Federal Teaching Hospital 
(FTH), Ido-Ekiti, Ekiti State, located in South west Nigeria and 
lies on latitude 7°35 and 7°38 North of the equator and on lon-
gitude 5°10 and 5°15 east of the Greenwich meridian [18]. The 
FTH-Ido-Ekiti is a tertiary health institution, the foremost in 
Ekiti State. The hospital serves as a referral center for all other 
health institutions (general hospital, specialist hospitals, and 
comprehensive health centers) in Ekiti state. The FTH has 24 
fully functional departments comprising of 18 clinical depart-
ment and 5 supportive departments. People from various parts 
of the State come to access medical care in FTH, Ido-Ekiti. 
Samples collected in this hospital for the present study were 
transported to the Department of Medical Laboratory Science, 
Afe Babalola University, for analysis.

Study population
The study targeted pregnant women (age range, 15 to 45 years) 
attending ante-natal clinic at Federal Teaching Hospital, Ido-
Ekiti, Ekiti State.

Sample size
A total of 113 consenting pregnant women were recruited for 
the study.

Inclusion criterion
The study included pregnant women aged between15-45 years 
attending the ante natal clinic of FTH, Ido-Ekiti who consented 
to the study.

Exclusion criterion
The study excluded non-pregnant women, women below 15 
years or above 45 years, pregnant women whose ages fell with-
in the acceptable age group but did not consent to the study.

Study area
Samples were collected from a cross-section of pregnant wom-
en attending the ante-natal clinic of Federal teaching hospital 
Ido-Ekiti, Ekiti State, Nigeria.

Ethical consideration
Ethical approval was obtained from the research ethics review 
committee of Federal Teaching Hospital, Ido-Ekiti, Ekiti State. 
Result was kept strictly confidential. Privacy was ensured as 
the name of the participants or any form of identity was not 
required in the questionnaire. No result is traceable to the par-
ticipants as only laboratory identifiers were used to number 
the samples collected. The nature and purpose of research was 
explained to each participant using an informed consent form 
for literate participants and verbal explanation for illiterate par-
ticipants. The right to self determination was followed by pro-
viding the participants with the rights to voluntarily consents 
or decline to participate and to withdraw at any time without 
penalty. Participants did not suffer any hazard in this study. 
Samples were collected aseptically.

Sample collection
A well-structured questionnaire was used to obtain information 
from the volunteers. Five milliliter (5 ml) of venous blood was 
collected from each consented pregnant woman. The blood 
was transferred into a sterile anticoagulant free bottle and la-
beled properly with patient's identification number. The blood 
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sample was centrifuged at 3,000 revolutions per minute for 
10 minutes. Using Pasteur pipette, the serum was transferred 
into clean screw-capped containers, and stored at −20 °C, until 
ready for analysis [19].

Sample analysis 
The serum samples were analyzed using ELISA assay for the 
detection of Human Cytomegalovirus IgG and IgM antibodies.
Test principle
The kit uses capture ELISA principle to detect CMV IgG and 
IgM. Purified CMV antigen is pre-coated on the strips; the 
enzyme-labeled antigen CMV complex will combined with 
IgG and IgM in human serum/plasma. Into the wells, samples, 
positive control, negative control and HRP conjugated protrin 
were added and incubated. After incubation, it is washed to 
remove the uncombined enzyme, after which chromogen A and 
B mixture is added changing the colour of the liquid to blue. At 
the effect of the acid, the colour finally becomes yellow. The 
colour change is measured spectrophotometrically at a wave-
length of 450nm. The presence or absence of CMV IgG and 
IgM in the samples is determined by comparing the O.D of the 
samples to the CUT-OFF.

Test procedure
The manufacturer’s procedure was strictly followed. The re-
agents provided were allowed to reach room temperature for 
15 minutes before use. The wash buffer was diluted with dis-
tilled water using ratio 1:40 dilution before use. The microti-
ter plate was set up with 1 well as blank, 2 wells as negative 
control and 1well as positive control. 100 µl of sample dilution 
fluid was dispensed into the corresponding wells except the 
blank well, negative control well and the positive control well. 
10 µl of samples was added to corresponding wells and mixed 
thoroughly using the pipette. 100 µl of negative control and 
positive control were added to the negative and positive control 
wells. Microtiter plate was shaken gently by tapping to mix for 
30 seconds. The microtiter plate was covered with a sealing 
paper and was incubated in a microtiter plate incubator (SI505, 
Avantor, Inc. Radnor, Pennsylvania, U.S.) at 37°C for 20 min-
utes. After incubation, the microtiter plate was washed five 
times using wash buffer. 50 µl of conjugate was added to the 
wells except the blank, the microtiter plate was covered with a 
sealing paper and was incubated in the microplate incubator at 
37 °C for 20 minutes. After the incubation, the microtiter plate 
was washed five times with the diluted wash buffer in an au-
tomatic microplate plate washer (Erba Lisa, Texas, U.S) 50 µl 
of substrate solution A and B mixture was added to each well 
respectively and was mixed; the plate was covered and incu-
bated at 37°C for 15 minutes. 50 µl of stop solution was added 
to each well and was mixed by shaking gently. The absorbance 
was read in an ELISA reader machine (KC-100 Caretium mi-
croplate reader, Germany) at wavelength of 450 nm. 

Interpretation of results
If mean negative control O.D < 0.1 and the mean positive O.D 
> 0.8, the test is valid.

CUT OFF = the mean O.D value of the negative control × 2.1
POSITIVE RESULTS: Sample O.D > Cut-off O.D
NEGATIVE RESULT: Sample O.D < Cut-off O.D

Avidity testing 
The samples that tested positive to both CMV IgM and CMV 
IgG were evaluated for IgG avidity. Avidity test was carried out 
to evaluate the strength of IgG and IgM antibodies in order to 
classify the infection as acute and chronic. The CMV specific 
IgG optical density was divided by the CMV specific IgG opti-
cal density of the previous results then multiplied by a hundred 
and this provided the Avidity index. If the index is < 35 % it 
was considered low. Avidity index ≥ 35 % was considered high 
[2]. Low IgG avidity levels strongly suggest an infection con-
tracted less than three months before, whereas a high avidity 
tends to exclude this [20].

Statistical analysis
Data collected were subjected to non-parametric statistical 
analysis using Statistical package for social sciences (SPSS) 
version 23. Chi square analysis was performed with signifi-
cance at P˂0.05.

Result
Of the 116 study subjects, 102/116 (87.9%) tested positive for 
CMV IgG antibodies while 14/116 (12.1%) tested negative. 
For CMV IgM antibodies, 9/116 (7.8%) were IgM positive 
while 107/116 (92.2%) tested negative. All study subjects were 
between age ranges 15- 45 years, 24years was the mode age. 
They were grouped into three age groups; 15-24 years, 25-34 
years and 35-44 years. Subjects within age group 15-24 years 
had the highest prevalence IgG CMV antibodies 27/29(93.1%), 
while women in age group 25-34 years had the lowest preva-
lence 58/68(85.3%). Subjects within age group 35-44 years 
had the highest prevalence 2/19(10.5%) of IgM antibodies to 
CMV. Seven subjects (6.8%) who tested positive for CMV 
IgG also tested positive for CMV IgM. The prevalence of IgG 
and likewise IgM antibodies was not significantly different (p 
= 0.544 and p = 0.883 respectively) across age ranges (Table 
1). 

Considering number of pregnancies, 85.5% (59/69) of subjects 
who have had multiple pregnancy tested positive for CMV IgG 
antibodies while 91.5% (43/47) of those who were pregnant 
for the first time tested positive for CMV IgG antibodies. For 
CMV IgM, 7.2% (5/69) of subjects that have had multiple 
pregnancies tested positive for CMV IgM antibodies while 
8.5% (4/47) of those pregnant for the first time tested positive 
for CMV IgM antibodies. There was no statistically significant 
difference in distribution of prevalence of CMV IgG or CMV 
IgG (p = 0.332 and p = 0.803 respectively) among those who 
have had multiple and single pregnancy (Table 2).

A higher percentage of the mothers that were not married test-
ed positive to CMV IgG than the married mothers (93.3%). 
The opposite was the case for CMV IgM (7.9%). The highest 

Table 1: Prevalence of CMV IgG and IgM antibodies according to the age ranges of pregnant women.
 CMV IgG  CMV IgM  
Age ranges Positive (%) Negative (%) ꭓ² P-value Positive (%) Negative (%) ꭓ² P-value
15-24 27/29 (93.1) 2/29 (6.9)   2/29 (6.9) 27/29 (93.1)   
25-34 58/68 (85.3) 10/68 (14.7)   5/68 (7.4) 63/68 (92.6)   
35-44 17/19 (89.5) 2/19 (10.5) 1.219 0.544 2/19 (10.5) 17/19 (89.5) 0.249 0.883
Total 102/116 (87.9) 14/116 (12.1)   9/116 (7.8) 107/116 (92.2)   

                                                                                P>0.05, not significant.
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Table 2: Prevalence of CMV IgG and IgM antibodies among pregnant women in relations to marital status, history of mis-
carriages, number and stage of pregnancy.

 CMV IgG CMV IgM
Number of 

pregnancies
Positive Negative ꭓ² P-value Positive Negative ꭓ² P-value(%) (%) (%) (%)

Number of Pregnancies        
Single preg-

nancies 43/47(91.5) 4/47(8.5)   4/47(8.5) 43/47(91.5)   

Multiple preg-
nancies 59/69(85.5) 10/69(14.5) 0.943 0.332 5/69(7.2) 64/69(92.8) 0.062 0.803

History of miscarriage
Miscarriage 12/15(80.0) 3/15(20.0)   0/15(0.0) 15/15(100.0)   
No

90/101(89.1) 11/101(10.9) 1.021 0.312 9/101(8.9) 92/101(91.1) 1.449 0.229Miscarriage
Marital status
Married 88/101(87.1) 13/101(12.9)   8/101(7.9) 93/101(92.1)   
Single 14/15(93.3) 1/15(6.7) 0.474 0.491 1/15(6.7) 14/15(93.3) 0.029 0.865
Stage of pregnancy
First 6/7(85.7) 1/7(14.3)   2/7(28.6) 5/7(71.4)   Trimester
Second 63/72(87.5) 9/72(12.5) 0.1 0.951 3/72(4.2) 69/72(95.8) 6.017 0.049Trimester
Third 33/37 (89.2) 4/37(10.8)   4/37(10.8) 33/37(89.2)   Trimester
Total 102/116(87.9) 14/116(12.1)   9/116(7.8) 107/116(92.2)   

                                P>0.05, not significant                                                                                   P<0.05, significant
incidence of CMV IgM was observed among women in the 
first trimester of pregnancy. The prevalence of CMV IgM (p = 
0.049) based on stages of pregnancy was statistically signifi-
cant (Table 2).
  
Cytomegalovirus antibody avidity index
The 6.8 % of study population that tested positive for both IgG 
and IgM were evaluated for avidity of IgG antibodies. Two 
study subjects (28.6 %) had avidity index > 35 % showing 
IgG antibody predominance which suggest a chronic infection 
while 5 (71.4 %) had an avidity index < 35 % indicating that 
IgM was the predominant antibody suggesting an acute infec-
tion (Table 3). 
Table 3: Avidity index among pregnant women with both IgM 

and IgG antibodies.

Avidity index Frequency %
< 35% 5 71.4
≥ 35% 2 28.6
Total 7 100

Discussion
The findings in this study indicate high prevalence of HCMV 
IgG antibodies (87.9%) among pregnant women attending the 
ante-natal clinic at Federal Teaching Hospital Ido-Ekiti. It sug-
gests that most of the study subjects have previously been in-
fected with CMV, while only few had primary CMV infection. 
This result is consistent with reports from other parts of the 
world including Nigeria [21] in which a high seroprevalence of 
CMV IgG antibodies and low CMV IgM antibodies (indicat-
ing recent CMV infection) in pregnant women was reported 
[22]. The result from this study agrees with previous investiga-
tions of the seroprevalence of HCMV in Nigeria with 84.2% in 
Bida, Niger State [13] and 88% in Sokoto [15]. The percentage 
is slightly lower than 91.1% in Kano [23], 93.3% in Benue 
[3], 94.8% in Kaduna and 97.2% in Lagos [24]. Higher sero-
prevalence of anti-CMV IgG antibodies have been reported in 

Turkey 98.5% [25], 100% in Thailand, 93% in Iranian women 
of childbearing age [26] and 98.7 in western Yemen [27]. How-
ever, results from this study were higher in relation to those ob-
tained in developed countries: 56.9% in Australia and 46.8% in 
France [28]. The low rates recorded in developed countries are 
probably due to inclusion of routine HCMV screening among 
the pregnant women attending the antenatal clinics [29] and 
observation of improved hygienic standards [30].

The higher seroprevalence may probably be associated with 
lack of proper hygienic practices and lack of adequate aware-
ness on prevention measures. All these play a major role to the 
high HCMV transmission and infection rates [31].

There was no significant relationship (p > 0.05) across ages 
of pregnant women. Infection can occur at any age if exposed 
to the virus. However, age ranges of 15-24 recorded the high-
est prevalence (93.1%). This is in tandem with work of [15] 
from Sokoto and [13] which reported no significant association 
between CMV and age. There was no predictable pattern be-
tween seroprevalence and age, though the youngest and oldest 
ages gave the highest prevalence. The highest seroprevalence 
among the youngest age group could be due probable increase 
sexual activities of this age group as the virus can be transmit-
ted sexually and the high prevalence among the older group 
could be a cumulative effect longer duration of exposure to 
the virus.

The prevalence of CMV IgG antibody among pregnant women 
that had multiple pregnancies is not significant (p > 0.05) in 
relation to women who are just getting pregnant for the first 
time. The prevalence of CMV IgG in women pregnant for the 
first time was higher than those with multiple pregnancies. 
This result is in accord with a study among pregnant women 
in London which reported high (88.2%) seroprevalence in first 
pregnancies among women [23]. The prevalence is however at 
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variance with the work done in Khorramabad, Iran where the 
CMV infection frequency had a significant relationship with 
the number of pregnancies [32]. This is probably due to the 
lacking of healthier behaviors in the time of delivery which 
may have led to increased contamination risk (I do not under-
stand this sentence). This study did not also agree with reports 
in Sokoto State [15]. The reason for the disagreement could be 
as a result of the disproportion in the size of women who were 
pregnant for the first time to women with multiple pregnancies.

The prevalence of CMV IgG antibody among women who 
have had miscarriages was not statistically significant (p>0.05) 
in relation to women who had no miscarriages in the past. In 
this study, the percentage of women without history of miscar-
riage (89.1%) was higher than those with history of miscarriage 
(80.0%). This report is in accord with the work done in Benue 
[3] in which history of miscarriage showed no significant rela-
tionship with the seroprevalence of CMV IgG antibodies. 

The prevalence of CMV IgG antibody among married women 
was not statistically significant (p>0.05) in relation to women 
who were single. 87.1% of married women were positive for 
CMV IgG and 93.3% of single women were positive for CMV 
IgG antibodies. The record on the prevalence of the virus in 
relation to marital status was scanty. Reports in Benue [3] 
showed that seroprevalence of CMV IgG was not significantly 
associated with marital status of the pregnant women in accor-
dance to this work. 

The prevalence of CMV IgG antibody among women in rela-
tion to trimester is not statistically significant. Hence, this is 
not associated with the risk of CMV positivity. Seroprevalence 
increased with increase in trimester. The prevalence was least 
in those who were in the first trimester of pregnancy and high-
est in the third trimester. This report is in accordance with the 
prevalence reported in Benue State [3]. This report disagreed 
with the work done in Kaduna State in which the CMV IgG 
was highest in the second trimester and this could be due to 
the fact that most pregnant women report for ante natal in their 
second trimester than in the first.

The low prevalence of IgM antibodies (7.8%) observed in this 
study is possibly due to the fact that majority of the women 
would have recovered from previous in¬fections and had be-
come immunized. The prevalence of primary infection among 
subjects was in the present study is of great concern due to the 
risk of congenital CMV infection which may ensue if mother 
contracts a primary infection during pregnancy especially in 
the first trimester [33]. 

Furthermore, CMV specific IgM may reappear during reactiva-
tion of CMV infection. IgG avidity is preferable as the pres-
ence of low IgG avidity has been shown to be a more unique 
and reliable serologic indicator of primary CMV infection [34] 
and using IgG avidity testing which can help to distinguish pri-
mary CMV infection from reactivation [35-37]. In this study, 
the pregnant women with avidity index >35% were 2 (28.6 %) 
showing IgG antibody predominance while those with avid-
ity index ≤ 35 % were 5 (71.4 %) indicating that IgM was a 
predominant antibody. This report is in discordance with work 
done in Kenya in which avidity index > 35 % were 79.63 % 
showing IgG antibody predominancy while those with avidity 
index ≤ 35 % were 20.37 %. 

In pursuance of the sustainable developmental goal number 3, 
it is important to take advantage of the high prevalence rate 
of CMV IgG in the population studied which suggest a high 
herds immunity to work towards a possible elimination of 
CMV from the community. This is necessary because presence 
of CMV IgM suggest that there is still an ongoing infection and 
reinfection among the population. The spread can however be 
easily halted by testing and vaccinating the susceptible mem-
ber of the community thereby contributing to the effort towards 
the achievement of the sustainable developmental goals.

Conclusion
This study shows that HCMV infection is widespread among 
women of child bearing age in Ido-Ekiti and environs with 
the prevalence of 87.9% CMV IgG antibody. There is also a 
7.8% CMV IgM incident rate of the infection among the study 
population. Actual incident rate (acute infection) as confirmed 
by avidity index testing was 4.3% (5/116). The prevalence of 
CMV IgG and CMV IgM antibodies were independent of age, 
marital status, and number of pregnancy and history of miscar-
riage.

Recommendation
Based on the findings of the present study we recommend that 
relevant authorities ensure that CMV routine screening be 
enlisted among antenatal screening tests. Vaccination of sus-
ceptible mothers should be encouraged so as to achieve total 
eradication of CMV in the population. The infected individuals 
serve as a reservoir through whom infection can spread and 
mutation can possibly occur thus generating a variant strain 
that could result in a new epidemic. 
Limitation to study
A number of potential subjects were conservative with giving 
consent to be enrolled in the studies and some were not ready 
to provide necessary data as required by the structured ques-
tionnaire. Such potential participants had to be removed from 
the study.
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