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Abstract: Human cytomegalovirus (CMV) is a leading cause of congenital infections worldwide Women infected for the 
first time during pregnancy are especially likely to transmit CMV to their fetuses and has been proposed as a risk factor 

for preterm birth. The seroprevalence of CMV in adults and the incidence of congenital CMV infection are highest in 

developing countries (1 to 5% of births) 90% of infected infants are asymptomatic at birth and are not recognized as at 

risk for CMV-associated infection. This study was carried out to determine the prevalence rate of CMV infection among 

pregnant women attending an antenatal clinic. In this study, Two-hundred and eighty eight (288) pregnant women were 
enrolled. Questionnaires were issued to volunteer subjects after due consent was sought, to determine demographic and 

other relevant data. 5mls of blood was collected by venous puncture from the antecubital fossa and dispensed into plain 

containers; sera were collected after centrifugation of the blood. Sera obtained were screened for the presence of CMV 

(IgM) antibodies using ELISA technique (Clinotec Laboratories Canada).Result showed that out of the 288 women 

tested, 54 (18.8%) were positive for CMV antibodies while 234 (81.2%) tested negative. With regards to age group 

distribution, women within 15 – 20 years had a prevalence rate of 4.5%, 21 – 30 years both had 3.5%, 31 – 35 had 3.1%, 

36 – 40 years had 1.3% while 41 – 45 years had a prevalence rate of 2.8%, all the age groups had no statistical significant 

(P>0.05) result. With regards to trimester of the volunteer subjects screened, 1st, 2nd and 3rd trimester subjects recorded a 

prevalence rate of 3.1%, 9.4% and 6.2% respectively which was statistically significant (P0.05).Occupational status of 

subjects studied recorded  no statistical significant (P0.05) result obtained showed that unemployed subjects recorded a 
prevalence of 5.6% compared to the self-employed with 4.9%, farmers recorded 3.8%, while students had a prevalence of 

1.7% however subjects who are civil servants recorded a prevalence of 2.8%. Location of volunteer subjects studied 

showed that pregnant in rural areas had a prevalence rate of 12.2% while those living in urban areas recorded 6.6% 

prevalence without any statistical significant (P0.05).Records from this study indicates the of presence of CMV (Igm) 
antibodies amongst the subjects screened. Hence the need for early detection of the virus in pregnant women. 
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INTRODUCTION 

CMV is a host-restricted member of the 
Herpesviridae family of viruses [1]. Primary infection is 

characterized by a period of active virus replication 

with virus shedding in saliva, urine, milk, and genital 

secretions, a viremic phase, and, in some, an infectious 

mononucleosis syndrome [1, 2]. This is followed by the 

development of a broad immune response involving all 

arms of the adaptive immune system, and after several 

weeks, viral latency is established[1].The disease is 

usually asymptomatic, and is found universally 

throughout all geographic locations and socio-economic 

groups although it is more common in developing 

countries and areas of lower socio-economic conditions 
[3]. In immunocompetent mothers, reactivation of 

endogenous virus and/or reinfection with new strains 

occurs periodically, and DNAemia and viruria may be 

present in both [2] Indeed, CMV causes more cases of 

congenital disease than the combination of 29 currently 

screened conditions in most American states [4] and is 

more common than several disorders included in 

newborn screening in European Union countries [5]. 
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 CMV can be shed in various bodily 

secretions, particularly urine and saliva [6]. CMV is 

transmitted person-to-person via close non-sexual 

contact, sexual activity, breastfeeding, blood 

transfusions, and organ transplantation [6]. For pregnant 

women, important sources of infection include sexual 
activity and contact with the urine or saliva of young 

children, especially their own children [7].Intrauterine 

CMV infection occurs in approximately 1% of all live 

births, with up to 15% of congenitally infected infants 

showing symptoms at birth [8,9,10]. These symptoms 

include any combination of microcephaly, intracranial 

calcification, chrioretinitis, jaundice, low birth weight, 

hepatosplenomegaly and purpura [11]. The mortality 

rate among symptomatic infants can be as high as 30%; 

these symptomatic infants who survive are likely to 

develop long-term neurologic sequelae including 

hearing loss, visual impairment, psychomotor delay and 
mental retardation [11]. 

 

The risk for long-term outcomes appears to be 

highest in infants born to mothers with primary 

infection in the first half of pregnancy [12, 13]. 

Following first-trimester maternal CMV infections, 

about a quarter of infants (20 to 25%) who are 

congenitally infected will develop sensor neural hearing 

loss (SNHL), and 30 to 35% will suffer some form of 

central nervous system (CNS) sequelae [13]. However, 

maternal CMV reactivation or reinfection with a 
different CMV strain can also lead to fetal infection 

[14]. Approximately 10 percent of congenitally infected 

infants are symptomatic at birth, and of the 90 percent 

who are asymptomatic, 10–15 percent will develop 

symptoms over months or even years [14].Recent 

studies report lower transmission rates in early 

pregnancy (in comparison to later gestation)[15,16], 

with maternal primary infection leading to infection in 

30 to 35% of fetuses and nonprimary infection having a 

transmission rate of 1.4% in study populations 

predominantly from industrialized countries (1.1 to 
1.7%) [17]. Data from screened populations indicate 

that while only one in 10 newborns infected in utero 

have obvious clinical signs of congenital infection 

[18,19] 10% to 15% of those without clinical findings 

(here referred to as having symptomatic and 

asymptomatic congenital CMV infection, respectively) 

develop long-term neurological sequelae [19].Although, 

exposure to young children and sexual activities have 

been linked with increased risk of CMV, it is unlikely 

that avoidance of either of these activities will be a 

practical means of preventing CMV infection for 

women of childbearing age. Maternal (prenatal) 
screening may permit early identification of at-risk 

pregnancies or infected infants and thus the use of 

interventions to reduce morbidity has attracted 

increasing interest in recent years [20]. The majority of 

congenital CMV infections are asymptomatic at birth, 

and the diagnosis of intrauterine infection relies on 

virus detection by culture-based methods or PCR. 

Saliva or urine specimens should be obtained within the 

first 2 weeks of life [21]. Studies have revealed that 

Cytomegalovirus is found throughout all geographic 

locations and infect between 50% and 80% of adults in 

the United States as indicated by the presence of 
antibodies in much of the general populations [22].In 

Nigeria, a study conducted in 2008, reported a 

prevalence of 45.0% and 33% IgM antibodies among 

breastfeeding mothers and of the infants [23]. Similarly, 

Okwori et al.; in a study among expectant mothers in 

Bida, Nigeria, reported IgG antibodies prevalence of 

86.1% among multigravid women and 77.1% among 

primigravid women [24]. 

 

MATERIALS AND METHOD 

Study design 
The study was a cross sectional study which 

lasted for three months. Data was collected from 

consenting volunteers after obtaining due ethical 

permits from the relevant bodies.  

 

Study area and study Population 

The study was carried out among pregnant 

women attending antenatal clinic at Specialist Hospital 

Gombe. These were the inclusive criteria while non-

pregnant women were excluded from the study. The 

population used for this study was two hundred and 

eighty eight (288) pregnant women whose ages range 
between 15 and 45 years.   

 

Sample collection and processing 

A well-structured questionnaire was used to 

obtain bio data and risk factors from the pregnant 

women screened. Five (5mls) of blood was collected 

aseptically by venipuncture from the volunteer subjects 

according to the method of [25].Sera obtained were 

separated, dispensed into a clean container and stored at 

-200C until they were ready for the assay. 

 

Test methodology 

Sera samples were screened for the presence of 

CMV IgM antibodies using Enzyme linked 

immunosorbent Assay (ELISA) Diagnostic Antigen kit 

by Clinotec Laboratories.  

 

Principles 

Cytomegalovirus antigens are fixed to the 

interior surface of microwells, patient’s serum is added 

and any antibody present to CMV will bind to these 

antigens. The microwells are washed to remove 

unbound serum proteins. Antibodies conjugated with 
Horse radish peroxidasae enzyme are directed against 

human 1gM are added and will in turn bind to any 

human 1gM present. The microwells are washed to 

remove unbound conjugate and then 

chromogen/substrate is added. In the presence of 

peroxidase enzyme, the colourless substrate is 
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hydrolyzed to a coloured end product. The colour 

intensity is proportional to the amount of antibodies 

present in the patient’s serum. 

 

PREPARATION FOR ASSAY 
All reagents were brought to room temperature 

and gently mixed. The wash buffer was diluted (1:30) 

with distilled water and mixed well.   

 

Assay Procedure: 
A 1:51 dilution of sample was done by adding 

5l of test sample to 250l of sample diluents into 

separate tubes. Using a multichannel pipette 100l of 
prediluted negative control, positive control, calibrated 

(prediluted by the manufacturer) and each diluted 

sample was transferred from the tubes to the wells. The 

wells were covered and incubated at 37oC for 30 

minutes. The wells were vigorously shaken to move out 

liquid and each well were washed 5 times with 250 - 

300l diluted wash buffer 100l of Horse Radish 
Peroxidase (HRP) conjugate was added to each well 

and incubated for 30minutes at 37oC. The wells were 

washed 5 times again with 250 - 300l diluted wash 

buffer after removing excess liquid and 100l of TMB, 
substrate solution was added to each well and incubated 

for 10minutes at room temperature. 100l of stop 
solution was added to each well and gently shaken; the 

absorbance of each well was read at a wavelength of 

540nm with the aid of an Elisa technique assay. 

 

RESULTS  

 Out of the 288 sera samples screened, 54 

(18.8%) tested positive while 234 (81.2%) tested 
negative. Table 1. The distribution of human CMV with 

respect to age group showed that women within the age 

group of 15 – 20 years had the highest prevalence rate 

of 13( 4.5%) followed by those within the age range of 

21 -25 years with 109(3.5%) prevalence. Subjects 

within 26-30 years of age recorded a prevalence of 

10(3.5%). Women within 31 – 35 years had 

9(3.1%).While those within 36-40 years of age recorded 

a prevalence of 4(1.3%) as compared to subjects aged 

41 – 45years with a prevalence of 1.4%. Table 2 

 

Table 1: Overall result of HCMV (Igm) Screening 

No. of 

Samples 

No. Positive % Positive No. Negative % 

Negative 

P- value 

 

288 

 

54 

 

18.8% 

 

234 

 

81.2% 

 

0.317(P0.05) 

 

Total 

 

288 

 

54 

 

18.8% 

 

81.2% 

 

 

Table 2: Distribution of HCMV based on age group (years) 

Age group No of samples No Positive % Positive P-value 

15 – 20 

21 – 25 

26 – 30 

31 – 35 

36 – 40 

41 – 45 

59 

73 

68 

52 

24 

12 

13 

10 

10 

9 

4 

8 

4.5% 

3.5% 

3.5% 

3.1% 

1.3% 

2.8% 

0.145(P0.05) 

0.145(P0.05) 

0.279(P0.05) 

0.698(P0.05) 

0.560(P0.05) 

0.060(P0.05 

 

Total 

 

 

288 

 

54 

 

18.8% 

 

 

Distribution in relation to gestational age of 

the women showed that those in their second (2nd) 

trimester recorded the highest seroprevalence of 

27(9.4%) followed by those in their third (3rd) trimester 

with 18(6.2%) and lastly those in their first (1st) 

trimester with 9(3.1%). Table 3. 

 

Table 3: Distribution of HCMV with respect to gestational Age of the women 

Trimester No of 

samples 

No. Positive % Positive P-value 

1st Trimester 

2nd Trimester 

3rd Trimester 

23 

149 

116 

9 

27 

18 

3.1% 

9.4% 

6.2% 

0.016(P0.05) 

0.016(P0.05) 

0.008(P0.05) 

 

Total 

 

288 

 

54 

 

18.8% 
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Distribution based on occupational status of 

the women showed that those who are unemployed had 

the highest prevalence of 16(5.6) followed by those 

who are self-employed with 14(4.9%). Civil servants 

had 8(2.8%), farmers 11(3.8%) and students recorded 

the lowest prevalence of 5(1.7%). Table 4. 

 

Table 4: Distribution of HCMV in relation to occupation 

Occupation No of 

samples 

No 

Positive 

% Positive P-value 

Civil Servant 
Students 

Farmers 

Self employed 

Unemployed 

81 
29 

27 

68 

83 

8 
5 

11 

14 

16 

2.8% 
1.7% 

3.8% 

4.9% 

5.6% 

0.666(P0.05) 

0.666(P0.05) 

0.066(P0.05) 

0.277(P0.05) 

0.352(P0.05) 

 

Total 

 

288 

 

54 

 

18.8% 

 

 

Women who reside in rural areas had a 

prevalence rate of 35(12.2%) compared to a prevalence 

rate of 19(6.6%) in those who reside in urban areas. 

Table 5 

 

Table 5: Distribution of HCMV in relation to geographical location 

Geographical Location No of 

samples 

No 

Positive 

% Positive P-value 

 

Urban 

Rural 

 

201 

87 

 

19 

35 

 

6.6% 

12.2% 

 

0.718(P>0.05) 

0.259(P>0.05) 

 

Total 

 

288 

 

54 

 

18.8% 

 

 

DISCUSSION  

From the results obtained in this study, 

prevalence rate showed that over 18% of the women 

tested were seropositive for CMV (IgM) antibodies 

while 81% were seronegative. The result obtained in 

this study differs from work of Munro, et al.; [26] who 
recorded a low prevalence rate of 5.5% among pregnant 

women in Australia. Arakpour, et al.; [27] equally 

recorded a low prevalence rate of 5.4% in women of 

childbearing age in a study conducted in Iran while 

Kassim, et al.; [28] recorded a higher prevalence of 

45% among Nigerian mothers.  

 

The difference in prevalence rates could be 

attributed to differences in geographical locations, 

socio-economic status and strata of the women at 

various locations where the studies/research was carried 
out [29]. In a similar studies carried out in Kaduna State 

by Edward et al.; [30] a prevalence of 10.5% was 

recorded which is lower than what obtains in this study. 

 

From this finding a high prevalence was 

observed among all the age groups. However, the low 

prevalence rates recorded among those aged 36 – 45 

agrees with the fact that the rate of CMV (Igm) 

prevalence decreases with advance in age [31]. 

similarly in the work of Ndako et al.; [32] Age 

variation showed the highest prevalence rate of 14.7% 

among pregnant women aged of 20-34 years (χ 2 = 
1.333, P>0.05).Moreso, the increase in seroprevalence 

with age as adduced in other studies, is due to the fact 

that majority of the women have already been exposed 

and recovered from primary infection by the time they 

reach childbearing age 

 

The high prevalence rates seen among subjects 
aged, 15 – 30 years could also be attributed to the fact 

that subjects within this age group are among the 

sexually active age hence the likelihood of being 

infected through the sexually transmitted route 

[32].This also agrees with the work of [33] that the 

prevalence of CMV infection is higher among women 

attending clinics for sexually transmitted diseases and 

also among sexually active adolescents. 

 

Our findings showed that subjects in their 

second trimester of pregnancy recorded the highest 
prevalence followed by those within the third trimester 

and lastly those in first trimester. However the result 

obtained from all trimesters are statistically significant 

χ2=0.016 ;(P0.05).The result obtained in this study 
with regards to gestational period agrees with the work 

of Okwori et al.; [34] where Pregnant women in their 

second trimester showed the highest seroprevalence 

(86.2%) of Cytomegalovirus antibodies followed by 

subjects in their third trimester with 75.9% prevalence 

[24]. This result from our study is however is in 

contrast with the result obtained by [30] where women 

at their third trimester have the highest prevalence of 

12.5% followed by the first and second trimester with 
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prevalence of 11.1% and 9.7% respectively (P>0.05) 

Women at all stages of pregnancy could be at high risk 

of intrauterine transmission but those at higher risk are 

those who were infected within the first 20 weeks of 

pregnancy [34, 35]. Babies born to these women in their 

second trimester are at risk of getting congenital CMV 
infection [36]. 

 

This poses a serious threat to the foetus in 

utero as stated in the report of [36] that women infected 

with CMV during late gestation are more likely to 

transmit the virus to their unborn babies compared to 

women who are infected at early gestation. Similarly, 

high rates observed amongst subjects at the second and 

third trimesters could be as a result of advancement in 

foetal age making such women heavier and careless to 

personal hygiene thereby predisposing them to infection 

and a high risk of intrauterine transmission [37]. 
 

Occupational distribution of subjects showed 

that there was no association between maternal 

immunity and social class. The rate of prevalence seen 

in all the groups were not statistically significant 

(P>0.05) but high percentages seen in the unemployed, 

farmers and self employed could be due to the fact that 

CMV infection is most likely acquired among those at 

the lower socio-economic strata in developing countries 

(Jawetz, et al 2007).This finding agrees with a previous 

study, which demonstrated that CMV infection was 
higher in the lower socioeconomic class [38, 39].  

 

High prevalence rate was recorded among 

women living in rural areas compared to those living in 

urban areas, though the prevalence were not statistically 

significant (P>0.05), it is however in accordance with 

the work documented by [3, 29] that although 

prevalence of CMV infection increases within every 

group, the overall prevalence of infection and the age of 

initial acquisition of the virus varies greatly according 

to living environment of the individuals. Antibody 
prevalence may be moderate in 40 – 70% of adults 

found among the high socio-economic groups in 

developed countries in contrast to a prevalence rate of 

90% in children and adults living in underdeveloped 

nations and in low socio-economic groups  

 

The greatest risk connected to CMV is the 

probability of congenital defects. Congenital infection 

occurs in foetus if the mother has a primary infection or 

reactivation during pregnancy. A Clinical symptom of 

this takes the form of severe generalized or cytomegalic 

inclusion disease in which the infants usually have 
jaundice, hepatosplenomegaly, thrombocytopenia, 

haemolytic anaemia. The brain is almost always 

involved with microcephaly and motor disorder. Most 

infants with these symptoms do not survive. Infants are 

usually deaf and mentally retarded [40]. 

 

CONCLUSION 

In conclusion, reports obtained from this work 

showed the presence of CMV (IgM) antibodies amongst 

the pregnant women screened, thereby indicating a 

current infection and likelihood of transmission in 

utero. Since the seroprevalence of CMV infection 
increases with lower socio-economic status of 

individual subjects coupled with the risk of intrauterine 

transmission with advance in the gestational age of 

pregnant women, thereby making the tendency of 

transmitting the virus in utero high, calls for an urgent 

need for women of childbearing age to be early 

diagnosed. Since the resultant congenital infection 

could be asymptomatic or symptomatic. Asymptomatic 

infants serve as a source of infection to other children 

and those handling them could still develop clinical 

sequelae later in life. This calls for closer monitoring 

among this group as they grow, so as to decrease the 
rate of transmission and infection within the population. 

 

REFERENCES 

1. Mocarski JE, Shenk T, Pass R; Cyto megalo 

viruses, In Knipe D, Howley P, editors. (ed), Fields 

virology, 5th ed Lippincott Williams and Wilkins, 

Philadelphia, PA, 2007; 2702–2772.  

2. Arora N, Novak, Fowler KB, Boppana S.B, Ross 

S.A; Cytomegalovirus viruria and DNAemia in 

healthy seropositive women. Journal of Infectious 

Disease. 2010; 202(12):1800-1803. 
3. Ryan K.J, Ray C.G; Sherris Medical Microbiology, 

4th edition, McGraw Hill 2004; 556: 556–569. 

4. Centers for Disease Control and Prevention (CDC) 

MMWR. Impact of expanded newborn screening 

United States. Morbidity Mortal Weekly Report. 

2008; 57(37):1012-1015. 

5. De Vries J.J, Vossen A.C, Kroes A.C, B.A van der 

Zeijst; Implementing neonatal screening for 

congenital cytomegalovirus: addressing the 

deafness of policy makers. Rev. Medical Virology.  

2011; 21(1):54-61. 
6. Stagno S; Cytomegalovirus. Infectious diseases of 

the fetus and newborn infant (Edited by: 

Remington JS and Klein JO). Philadelphia, W.B. 

Saunders Company, 2001; 389–424. 

7. Fowler K.B, Pass R.F; Risk factors for congenital 

cytomegalovirus infection in the offspring of young 

women: exposure to young children and recent 

onset of sexual activity. Pediatrics, 2006; 118: 

e286-e292. 

8. Boppana S.B, Pass R.F, Britt W.J, Stago S, Alford 

C.A; Symptomatic Congenital Cytomegalovirus 

Infection: Neonatal Morbidity and Mortality, 
Pediatric Infectious Disease Journal b, 1992; 93 -

99. 

9. Dahle J, Fowler K.B, Wright J.D, Boppana S.B, 

Britt W.J, Pass R.F; Longitudinal Investigation of 

hearing disorders in Children with Congenital 



 

 

James A Ndako et al., Sch. J. App. Med. Sci., March 2016; 4(3F):1042-1048 

    1047 

 

 

Cytomegalovirus, Journal of Am. Acad. Audiol. 

2000; 11:283:290. 

10. Fowler S.L; A Light in the Darkness: Predicting 

Outcomes for Congenital Cytomegalovirus 

Infections. Journal of. Pediatrics, 2003; 137: 4–6. 

11. Istas A.S, Demmler G.J, Dobbin J.G, Steward J; 
Surveillance for Congetinal Cytomegalovirus 

Disease: A Report from the National congenital 

Cytomegalovirus Disease Registry. Clinical 

Infectious Disease Journal. 1995; 20: 655 -670. 

12. Enders G, Daiminger A, Bäder U, Exler S, Enders 

MJ; Intrauterine transmission and clinical outcome 

of 248 pregnancies with primary cytomegalovirus 

infection in relation to gestational age. Clinical 

Virology, 2011; 52(3):244-246. 

13. Pass R.F, Fowler K.B, Boppana S.B, Britt W.J, 

Stagno S; Congenital cytomegalovirus infection 

following first trimester maternal infection: 
symptoms at birth and outcome. Journal of Clinical 

Virology. 2006; 35:216–220. 

14. Boppana S.B, Rivera L.B, Fowler K.B, Mach M, 

Britt W.J; Intrauterine transmission of 

cytomegalovirus to infants of women with 

preconceptional immunity. N. England Journal 

Medicine, 2001; 344:1366–1371. 

15. Bodeus M, Kabamba-Mukadi B, Zech F, Hubinont 

C, Bernard P, Goubau P;  Human cytomegalovirus 

in utero transmission: follow-up of 524 maternal 

seroconversions. Journal of Clinical Virology. 
2010; 47: 201–202. 

16. Staras S, Dollard S.C, Radford K.W; 

Seroprevalence of Cytomegalovirus Infection in the 

United States. Journal of Clinical Infectious 

Disease. 2006; 43: 1143 – 1151. 

17. Kenneson, Cannon M.J; Review and meta-analysis 

of the epidemiology of congenital cytomegalovirus 

(CMV) infection. Rev. Med. Virol.2007; 17: 253–

276. 

18. Grosse S.D, Ross D.S, Dollard S.C; Congenital 

cytomegalovirus (CMV) infection as a cause of 
permanent bilateral hearing loss: a quantitative 

assessment. Journal of Clinical Virology. 2008; 

41:57–62. 

19. Dollard S.C, Grosse S.D, Ross D.S; New estimates 

of the prevalence of neurological and sensory 

sequelae and mortality associated with congenital 

cytomegalovirus infection. Rev. Med. Virol. 2007; 

17:355–363. 

20. Nigro G, Adler S.P; Cytomegalovirus infections 

during pregnancy. Current Opinion Obstetrics and 

Gynecology, 2011; 23:123–128. 

21. De Vries J.J, van der Eijk A.A, Wolthers K.C, 
Rusman L.G,Pass S.D, Molenkamp R, et al.; Real-

time PCR versus viral culture on urine as a gold 

standard in the diagnosis of congenital 

cytomegalovirus infection. Journal of Clinical 

Virology 2012; 53:167–170. 

22. Staras S.A, Dollard S.C, Rayford K.W, Flanders 

W.D, Pass R.F, Cannon M.J; Seroprevalence of 

Cytomegalosvirus infection in the United State 

(1988-1994). Clinical Infectious Diseases. 2006; 

43(9):1143-1151. 

23. Kassim O.O, Afolabi O, Ako-Nai K.A, Torimiro 
S.E.A, Littleton G.K, Oke O.O et al.; 

Cytomegalovirus antibodies in breast milk and sera 

of mother- infant pairs. Journal of Tropical 

Paediatric, 1987; 33(2):75-77. 

24. Okwori A, Olabode A, Emmuwen E, Lugos M, 

Okpe E, Okopi J et al.; Sero-Epidemiological 

Survey of human Cytomegalovirus infection 

among expectant mothers in Bida Nigeria. The 

Internet Journal of infectious Diseases. 2008; 7(1): 

1-9. 

25. Cheesebrough M; District Laboratory Practice in 

Tropical Countries, part 1. University Press, 
Cambridge, 2009; 239-258. 

26. Munro S.C, Hall B, Whybin L.R; Diagnosis of and 

screening for cytomegalovirus infection in pregnant 

women. Journal of Clinical Microbiology, 2005; 

43: 4713-4718. 

27. Arabpour M, Kaviyanee K, Jankhah A, Yaghobi R; 

Human Cytomegalovirus Infection in Women of 

Child Bearing Age, Fars Province: A Population 

Based Cohort Study. Iranian Red Crescent Medical 

Journal, 2008; 10(2): 100 – 106. 

28. Kassim O.O, Afolabi O, Ako-Nai K.A, Torimiro 
S.E.A, Littleton G.K, Oke O.O et al.; 

“Cytomegalovirus Antibodies in Breast Milk and 

Sera of Mother-infant Pairs”,Journal of Tropical 

Pediatrics 1987; 33(2): 75-77. 

29.  Jawetz E, Melnick J.L,  Adelberg E.A; Virology 

In: Brooks, G. F., Carrol, K. C., Butel., J. S., 

Morse, S. A. Review of Medical Microbiology, 24th 

edition, McGraw Hill/Lange Publication. 2007; 441 

– 445. 

30. Edward Deborah S, Edward Isaac U, Nwankiti O, 

Shallangwa Ishaku B, Abdullahi Musa M; Sero-
prevalence of cytomegalovirus (IgM) antibodies 

among pregnant women attending ante-natal clinic 

at the general hospital kafanchan,Kaduna State 

Nigeria. British Microbiology Research Journal 

2015; 9(5): 1-6. 

31. Chandler S.H, Holmes K.K, Wentworth B.B; The 

Epidemiology of Cytomegalovirus Infection in 

Women Attending a Clinic for Sexually 

Transmitted Disease. Journal of Infectious Disease, 

1985; 155: 655 – 660. 

32. Hollier L.M, Grisso H; Human herpes viruses in 

pregnancy Cytomegalosvirus, Espterin- Barrvir and 
varicella zooster virus. Clinics in Perinatology, 

2005; 32: 671–696. 

33. Duff P; Immunotherapy for congenital 

Cytomegalovirus infection (Editorial) New 

England Journal of Medicine. 2005; 353(13):1402-

1404. 



 

 

James A Ndako et al., Sch. J. App. Med. Sci., March 2016; 4(3F):1042-1048 

    1048 

 

 

34. Pass R.F, Stagno S, Myers G.J, Alford C.A; 

Outcome of Symptomatic Congenital CMV 

Infection: Results of Long-term Longitudinal 

Follow-up, Pediatrics 2001; 66: 758 – 762. 

35. Colugnati F.A, Staras S.A, Dollard S.C, Cannon 

M.J; Incidence of cytomegalovirus infection among 
the general population and pregnant women in the 

United State. BMC Infect Dis, 2007; 7:71. 

36. Sheevani J.N, Aggarwal A; A pilot of 

seroepidemiological study of cytomegalovirus 

infection in women of child bearing age. Indian 

Journal of Medical Microbiology, 2005; 23:34-36. 

37. Conboy T.J, Pass R.F, Stagno S, Britt W.J, Alford 

C.A, McFarland C.E et al.; Intellectual 

development in school-aged children with 

asymptomatic congenital cytomegalovirus 

infection. Pediatrics, 1986; 77(6):801–806. 


