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Abstract

Cytomegalovirus (CMV), a member of the herpes family, belongs to a group of vertically transmitted infections
referred to as the TORCH complex including: Toxoplasmosis, Rubella, Cytomegalovirus and Herpes Simplex.
Known to be frequently transmitted to developing foetus, it remains one of the leading causes of congenital viral
infections. Although the infection has been detected in Nigerian neonates, its awareness is limited particularly in a
growing metropolitan city like Makurdi, Nigeria. In this study, the prevalence of CMV antibodies and their association
with some socio-demographic factors in pregnant women was evaluated. Pregnant women (N=375; age range=15
to 50 years) attending ante-natal clinic in different hospitals in Makurdi were screened for the infection. Five-ml
venous blood was collected from each participant for serological studies, and structured questionnaire was used to
obtain socio-demographic data. Serum samples were assayed using enzyme-linked immunosorbent assay (ELISA)
technique. The overall prevalence of anti-CMV IgG-antibodies was 93.3% (n=350) and was 3.5% (n=13) for anti-
CMV IgM-antibodies. Prevalence of anti-CMV IgG and IgM antibodies was significantly associated with gravidity
(P1gG=0.012; PIgM=0.001), while prevalence of anti-CMV IgM only was associated with marital status (P=0.035).
The prevalence of anti-CMV IgG antibodies was highest (100%) in older pregnant women aged 41-50 years, but
was lowest (85.0%) in younger ones aged 15-20 years. Risk factors for the disease such as history of blood
transfusion, scarification, and multiple sexual partners were important, even though not statistically significant
(P>0.05). Women of child-bearing age in the growing metropolitan city of Makurdi, Nigeria need to be educated on
precautionary measures that will prevent cytomegalovirus infection.

Keywords: Cytomegalovirus; CMV IgG Antibodies; CMV IgM
Antibodies; Benue state; Nigeria

Introduction

Human CMV is an enveloped DNA virus and a member of the
herpes family that belongs to a group of vertically transmitted
infections known as TORCH - Toxoplasmosis, Rubella,
Cytomegalovirus, and Herpes simplex. The virus is ubiquitous and the
infection it causes is generally asymptomatic. It is a leading cause of
disability in children and a common cause of congenital viral infection
that results in avoidable conditions such as mental retardation,
neurological impairment, and permanent hearing and vision loss.
Regarded as the commonest viral infection in pregnancy, it can have
serious consequences in  pregnant  women and in
immunocompromised patients, and may even pose a teratogenic
danger during pregnancy [1].

CMV infection occurs in many parts of the world irrespective of
geographical location and socio-economic group [2,3]. The prevalence
of the infection appears to be higher in developing nations than in the
developed ones [4] and Africa seems to have the highest prevalence.
Nonetheless, high seroprevalence has been reported in some developed
nations of the world [5,6]. CMV is frequently transmitted to the
developing fetus during pregnancy. Sexual activity and contact with the
urine or saliva of young children [7] are other means of transmitting
the infection. Infection is lowest at the time of conception but highest
during the third trimester of pregnancy [8]. The risk of intrauterine

infection depends on the period of maternal infection during
pregnancy. Rate of CMV infection transmission to fetus during
pregnancy is higher if the infection is primary than if it were
secondary. For primary infection the estimated rate of transmission
was between 25% and 75%, but was between 0.2% and 2.0% for
secondary infection [9]. Congenital infection 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 [10]. In Nigeria,
previous studies on the seroprevalence of CMV infection in Nigeria
had focused on some major cities of the country giving little or no
information on the middle-belt region of the country. Given the
general unawareness of the infection in pregnancy and the serious
consequences it poses to the unborn child, this study was undertaken
assess the seroprevalence of this infection in the middle-belt region of
Nigeria, and to determine its associated risk factors.

Materials and Methods

Study area

Makurdi is the capital of Benue State, in the meddle-belt of Nigeria.
It is located on latitude 7°43'32" N and longitude 8°33'51" E, and has a
population between 250,000 and 500,000. Temperature ranges between
23°C and 35°C depending on the time of the year. Farming is the main
occupation of the inhabitants; other professions include civil service,
business, and petty trading.
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CMV IgM Total No. of pregnancies
CMV IgG | positive negative none 130 (100) | 115 -88.5 0 0
Number (%) Number (%) Number (%) once 109 (100) | 101 -92.7 5 -4.6
positive 13 -3.5 337 -89.9 | 350 -93.3 twice 51(100) | 50 -98 0 0
negative 0 0 25 -6.7 25 -6.7 more than
twice 85(100) | 84 -98.8 8 -9.4
Total 13 0.035 | 362 -96.5 | 375 -100
TOTAL 375 (100) | 350 -93.3 13 -3.5
Note: four infection categories were observed:
Primary infection cases=gG*/IgM* Chi-square value 10.971 (P=.012) 15.886 (P=.001)

Previously exposed cases=IgG*/IgM-

Recent primary infection cases=IgG/IgM*

Susceptible persons=IgG/IgM-

Table 1: Seroprevalence of anti-CMV IgG and IgM antibodies in
pregnant women.

Study population

Cross-sectional data were collected from 375 pregnant women (age
range, 15 to 50 years) attending ante-natal clinic at the Federal Medical
Centre, Makurdi (a referral health-care facility) and Madonna
Hospital, Makurdi (primary health-care facility).

Sampling technique

Consecutive sampling technique was employed in this study. This is
a non-probability sampling technique which involves taking every
subject who meets the selection criteria over a specified time interval.

Ethical consideration

Ethical approval was obtained from the Research Ethics Committee
of Federal Medical Centre Makurdi. Permission for the study was
sought from Head of Medical Microbiology Laboratory. Written
informed consent was obtained from all participants after detailed
explanation of nature and objectives of the study was given to them in
English and local languages. The study was at no cost to the
participants, while the option to opt out of the study at any time was
left open to them without any prejudice.

Inclusion criterion: Consenting pregnant women aged 15-50 years.

Exclusion criterion: Non-consenting pregnant women.

[+[¢] IgM

entire Number Number
Category group seropositive | (%) seropositive | (%)
Age
15-20 yr. 20 (100) | 17 -85 1 -5
21-30yr. 266 (100) | 247 -92.9 10 -3.8
31-40yr. 81(100) | 78 -96.3 2 -2.5
41-50 yr. 8 (100) 8 -100 0 0
TOTAL 375 (100) | 350 -93.3 13 -3.5
Chi-square value 4.043 (P=.257) 0.737 (P=.865)

Gestational age

1st trimester 44 (100) | 39 -88.6 1 -2.3
2nd trimest 188 (100) | 176 -93.6 7 -3.7
3rd trimester 143 (100) | 135 -94.4 5 -3.5
TOTAL 375(100) | 350 -93.3 13 -3.5

Chi-square value 1.849 (P=.397) 0.225 (P=.894)

Table 2: CMV seroprevalence by age, parity and gestational age.

Sample and data collection

Five-mL blood sample was collected from each consenting pregnant
women by venipuncture, transferred into sterile anticoagulant-free
sterile bottle, and allowed to clot. The clotted blood sample was
centrifuged (3000 rpm, 5 min), and the serum (the supernatant) was
transferred into cryovials and stored at -20°C until required for use.
Socio-demographic characteristics were obtained with structured
questionnaires.

Serologic testing

Samples of serum were tested for CMV-specific IgG and IgM
antibodies using IgG and IgM ELISA kit by DIA. PRO Diagnostic
Bioprobes (Milan m,./kh/, Italy). All the samples, reagents and
calibrators were brought to room temperature an hour before the test.
Test was carried out as specified by manufacturers. All samples with
optical densities less than 10 U/ml were considered negative and those
greater than or equal to 10 U/ml were considered positive.

Statistical analysis

Data were analysed using SPSS version 19 (2010). Pearson chi-
square test was used to determine associations between seroprevalence
and the socio-demographic variables. Significance was set at 0.05 level.

Results

The seroprevalence of CMV-specific IgG and IgM antibodies for the
375 women enrolled in this study were 93.3% (350/375) for IgG
seropositivity (IgG*) and 3.5% (13/375) for IgM (IgM*) seropositivity.
As shown in Table 1, 3.5% of the pregnant women who were IgG*/IgM
* were classified as having primary CMV infection, 89% who were IgG
*/IgM" as having had previous exposure of the infection, and 6.7% who
were IgG/IgM™ were classified as susceptible. None of the study
population was IgG/IgM* indicating that none of them (0%) had
recent primary infection.
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IgG IgM secondary school 152(100) 143 941 |5 -3.3
Entire Seropositive Seropositive tertiary education 191(100) 176 -921 |7 -3.7
Characteristics group(%) | Number (%) Number (%)
Total 375(100) 350 -93.3 | 13 -3.5
Marital Status
chi-square value 1.354(P=0.716) 3.383(P=0.336)
married 374(100) | 349 -93.3 | 12 -3.2
Occupation
widowed 1(100) 1 -100 |1 -100
civil service 33(100) 29 87.9) | 1 3.0)
TOTAL 375 350 -93.3 | 13 -3.5
business 152(100) 144 94.7) | 4 2.6)
Chi-square value 0.072 (P=0.933) 27.921 (P=0.035)
100.
History of miscarriage Health worker 16(100) 16 0) 1 6.3)
yes 88 (100) 81 942 | 5 -5.7 student 112(100) 105 93.8) | 4 3.6)
no 287 (100) | 268 -934 | 8 -2.8 unemployed 62(100) 56 90.3) | 3 4.8)
TOTAL 375 350 -93.3 | 13 -3.5 Total 375(100) 350 93.3) | 13 3.5)

Chi-square value 0.004 (P=0.556) 1.686 (P=0.165)

chi-square value 4.136 (P=0.388) 1.058 (P=0.901)

No of Miscarriages Type of House
once 54(100) 49 -90.7 | 3 -5.6 one-room
apartment 49(100) 47 -959 | 1 -2
more than once 31(100) 31 -100 | 2 -6.5
one-bedroom flat 133(100) 126 947 | 5 -3.8
TOTAL 85(100) 80 941 | 5 -5.9
two-bedroom flat 148(100) 135 9127 -4.7
Chi-square value 3.050 (P=0.096) 0.029 (P=0.605)
more than two-
bedroom flat 45(100) 42 -933|0 0
Table 3: CMV seroprevalence by marital status, history of miscarriage
and number of times miscarried. TOTAL 375 350 93313 35

As shown in Table 2, seroprevalence increased from 85.0% in the
youngest age group to 100.0% in the oldest age group for IgG, but these
differences in seroprevalence according to age group were not
statistically significant. A similar result was obtained for anti-CMV
IgM seroprevalence (P>0.05). CMV seroprevalence (for both IgG and
IgM antibodies) was higher in multiparous pregnant women than in
those who had never been pregnant.

Nonetheless, seroprevalence increased with increase in number of
earlier pregnancies. In the same way, gestational age was not
significantly associated with CMV seroprevalence for both IgG and
IgM antibodies, even though prevalence was least in those who were in
the first trimester of pregnancy

Seroprevalence of anti-CMV IgG antibodies was not significantly
associated with marital status of the pregnant women (Table 3). On the
contrary, the occurrence of anti-CMV IgM antibodies was significantly
associated marital status. Neither history of miscarriage nor the
number of times miscarriage occurred showed any relationship with
seroprevalence of anti-CMV antibodies.

[s[¢] IgM
Seropositi
Entire Seropositiv ve
Characteristics group(%) e Number (%) Number (%)
Educational Level
informal 7(100) 7 -100 | 1 -14.3
primary school 25(100) 24 -96 0 0

Chi-square value 2.013 (P=0.570) 2.653 (P=0.448)

Table 4: CMV seroprevalence by some socio-demographic factors.

Table 4 shows the relationship between seroprevalence of anti-CMV
antibodies and some socio-demographic characteristics. Even though
most of the subjects screened had tertiary education, there was no
statistically significant difference between them and those with lower
levels of education. Likewise, seroprevalence did not differ significantly
between the different occupational groups and type of residential
house owned by the subjects.

As shown in Table 5, none of the bloodletting risk factors (or
practices) investigated was significantly associated with anti-CMV
IgG/IgM antibodies.

Entire
Characteristics group (%) 19G IgM
Seropositi

Seropositiv ve

e Number (%) Number (%)
Blood transfusion
yes 26(100) 26 -100 | 2 -7.7
no 349(100) 324 -92.8 | 11 -3.2
TOTAL 375 (100) 350 -93.3 | 13 -3.5
Chi-square value 1.995 (P=0.156) 1.491 (P=0.225)
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Time after Transfusion

<ayear 11(100) 1 -100 | 2 -18.2
> one year 15(100) 15 -100 | O 0
TOTAL 26(100) 26 -100 | 2 -7.7
Chi-square value - 2.955 (P=0.169)
Intravenous Drug Use

yes 13(100) 13 -100 | 2 -15.4
no 362 (100) 337 -93.1 | 11 -3
TOTAL 375(100) 350 -93.3 | 13 -3.5
Chi-square value 0.962 (P=0.402) 5.716 (P=0.070)
Sharing needles

no 13(100) 13 -100 | 2 -84.6
TOTAL 13(100) 13 (100) | 13 -100
Chi-square™

Tattoo

yes 29(100) 28 -96.6 | 0 0

no 346(100) 322 -93.1 | 13 -3.8
TOTAL 375 350 -93.3 | 13 -3.5

Chi-square value 0.523 (P=0.405) 1.129 (P=0.345)

Scarification

yes 41(100) 40 976 | 2 4.9
no 334(100) 310 92.8 | 11 3.3
TOTAL 375(100) 350 933 | 13 35

Chi-square value 1.322 (P=0.215) 0.274 (P=0.426)

*No statistics are computed because CMV IgG is a constant

**No statistics are computed because Sharing Needles is a constant

Table 5: CMV seroprevalence by some risk factors.

Discussion

The results of this study have shown that most of the pregnant
women screened have been infected with CMV, while only few had
primary CMV infection. This result is consistent with reports from
other parts of the world including Nigeria [2,3] in which a high
seroprevalence of anti-CMV IgG antibodies and low anti-CMV IgM
antibodies (indicating recent CMV infection) in pregnant women was
reported and reported low anti-CMV antibodies as in this study [11].
On the other hand, results of studies from developed parts of the world
reported low prevalence of anti-CMV IgG antibodies in pregnant
women [12-14]. However, higher seroprevalence of anti-CMV IgG
antibodies have been reported in Germany [5] and northern Italy) [6].
Primary CMV infection is critical because primary CMV infection is a
significant risk factor for vertical transmission of CMV infection to
newborn babies with its entire associated clinical conditions.

As portrayed in this study, age was not significantly associated with
CMYV infection, but the increase in seroprevalence with age could be
attributed to weakening of the immune system with increase in age as
suggested by Redwan et al. [2].

Although not statistically significant, occupation, parity, place and
type of residence appeared to have shown group variations in
seroprevalence. In addition, such factors as miscarriage, tattoo,
scarification, blood transfusion intravenous drug use and increase in
number of partners seemed to be predisposing the women to CMV
infection: infection seroprevalence was highest in those who indulged
in bloodletting practices and in those who had history of blood
transfusion [15-19].

Out of 375 women, 25 have never been exposed to CMV, indicating
that these women are susceptible to CMV infection, and are at risk of
coming in contact with the virus for the first time during pregnancy
(primary infection). The likelihood of giving birth to congenitally
infected infants is therefore high. Preventive measures which includes
strict hygienic practice should be adhered to in order to avoid primary
infection during pregnancy [20-23]. The high seroprevalence may be
the result of ignorance about the infection, poor hygiene, inadequate
health care facilities and low socio-economic level [24].

In Makurdi, few people are aware of CMV disease, and as a result of
this, little or no control measures are put in place by either
governmental agencies or non-government organizations to curb the
infection [25,26]. In more developed parts of the world, several
intervention measures that would reduce the incidence of CMV
infections are being executed. We recommend that such intervention
measures (e.g., minimising close contact with possible sources of
infection, maintaining good hygiene especially during pregnancy, use
of prophylactic drugs in susceptible individuals, use of anti-viral drugs
in treatment of acute cases of the infection) be adopted in areas where
the prevalence of the infection is high as in Makurdi, Benue State.
Awareness on the dangerous consequences of CMV to the newborn
baby should be created [27].

References

1. Maingi Z, Nyamache AK (2014) Seroprevalence of Cytomegalo Virus
(CMV) among pregnant women in Thika, Kenya. BMC Res Notes 7: 794.

2. Redwan NA, Ahmedi MM (2001) Prevalence study of cytomegalovirus
infection among foreign manpower in Jeddah Saudi Arabia. African
Journal of Microbiology Research: 201.

3. Akinbami AA, Rabiu KA, Adewunmi AA, Wright KO, Dosunmu AO, et
al. (2011) Seroprevalence of cytomegalovirus antibodies amongst normal
pregnant women in Nigeria. Int ] Womens Health 3: 423-428.

4, Arun R, Subash S, Joshua DJ, Arumugam P (2012) Seroprevalence of
Human Cytomegalovirus Among Voluntary Blood Donors In Chennai.
Int ] Med Health Sci 1: 21-26.

5.  Lubeck PR, Doerr HW, Rabenau HF (2010) Epidemiology of human
cytomegalovirus (HCMV) in an urban region of Germany: what has
changed? Med Microbiol Immunol 199: 53-60.

6. De Paschale M, Agrappi C, Manco MT, Paganini A, Clerici P (2009)
Incidence and risk of cytomegalovirus infection during pregnancy in an
urban area of Northern Italy. Infect Dis Obstet Gynecol 2009: 206505.

7. Emovon O, Oduyebo O, Lofor PV, Onakewhor JU, Elikwu CJ (2013).
Seroprevalence and risk factors for cytomegalovirus infection among
pregnant women in southern Nigeria. ] Microbiol Infect Dis 3: 123

8. Munro SC, Hall B, Whybin LR, Leader L, Robertson P, et al. (2005)
Diagnosis of and screening for cytomegalovirus infection in pregnant
women. J Clin Microbio 43: 4731-4718.

] Infect Dis Ther
ISSN:2332-0877 JIDT, an open access journal

Volume 3 « Issue 5 « 1000242


http://www.ncbi.nlm.nih.gov/pubmed/25392013
http://www.ncbi.nlm.nih.gov/pubmed/25392013
http://www.ncbi.nlm.nih.gov/pubmed/22247628
http://www.ncbi.nlm.nih.gov/pubmed/22247628
http://www.ncbi.nlm.nih.gov/pubmed/22247628
http://www.ijmhs.net/articles/1350220281Seroprevalence_of_Human_Cytomegalovirus_Among_Voluntary_Blood_Donors_In_Chennai.pdf
http://www.ijmhs.net/articles/1350220281Seroprevalence_of_Human_Cytomegalovirus_Among_Voluntary_Blood_Donors_In_Chennai.pdf
http://www.ijmhs.net/articles/1350220281Seroprevalence_of_Human_Cytomegalovirus_Among_Voluntary_Blood_Donors_In_Chennai.pdf
http://www.ncbi.nlm.nih.gov/pubmed/19949960
http://www.ncbi.nlm.nih.gov/pubmed/19949960
http://www.ncbi.nlm.nih.gov/pubmed/19949960
http://www.ncbi.nlm.nih.gov/pubmed/19639052
http://www.ncbi.nlm.nih.gov/pubmed/19639052
http://www.ncbi.nlm.nih.gov/pubmed/19639052
http://jcm.asm.org/content/43/9/4713.full
http://jcm.asm.org/content/43/9/4713.full
http://jcm.asm.org/content/43/9/4713.full

Citation:

Nigeria. J Infect Dis Ther 3: 242. doi:10.4172/2332-0877.1000242

Umeh EU, Onoja TO, Aguoru CU, Umeh JC (2015) Seroprevalence of Cytomegalovirus Antibodies in Pregnant Women, Benue State,

Page 5 of 5

9. Stagno S, Pass RF, Dworsky ME, Alford CA Jr (1982) Maternal 19. Gaytant MA, Steegers EA, Semmekrot BA, Merkus HM, Galama JM
cytomegalovirus infection and perinatal transmission. Clin Obstet (2002) Congenital cytomegalovirus infection: review of the epidemiology
Gynecol 25: 563-576. and outcome. Obstet Gynecol Surv 57: 245-256.

10. Hamdan HZ, Abdelbagi IE, Nasser NM, Adam I (2011) Seroprevalence of = 20. Mustaka P, Sarna S, Ammala P, Koskinlemi M (2000) Human
cytomegalovirus and rubella among pregnant women in western Sudan. cytomegalovirus seroprevalence in three socioeconomically different
Virol ] 8: 217. urban areas during the first trimester: a population-based cohort study.

11. Leila B, Hossein M, Narges S, Mohammad G (2012) Seroprevalence of Int J Epidemiol 29: 587-591.
cytomegalovirus infection among pregnant women in Eastern Iran. Brazil 21, Ojide CK, Ophori EA, Eghafona NO, Omoti C (2012) Seroprevalence of
J Infect Dis. 16: 402-403. Cytomegalovirus Amongst Voluntary Blood Donors in University of

12. Tookey PA, Ades AE, Peckham CS (1992) Cytomegalovirus prevalence in Benin Teaching Hospital (UBTH), Edo State, Nigeria. Brit ] Med & Medic
pregnant women: the influence of parity. Arch Dis Child 67: 779-783. Res 2: 15-20.

13. Knowles SJ, Grundy K, Cahill I, Cafferkey MT, Geary M (2005) Low 22. Okwori A, Olabode A, Emumwen E, Lugos M (2009)
cytomegalovirus sero-prevalence in Irish pregnant women. Ir Med J 98: Seroepidemiological survey human cytomegalovirus infection among
210-212. expectant in Bida, Nigeria. The Internet Journal of InfectiousDiseases.

14. Seale H, Maclntyre CR, Gidding HE, Backhouse JL, Dwyer DE, et al. ~ 23. Stadler LP, Bernstein DI, Callahan ST, Ferreira J, Gorgone Simone GA, et
(2006) National serosurvey of cytomegalovirus in Australia. Clin Vaccine al. (2010) Seroprevalence of cytomegalovirus (CMV) and risk factors for
Immunol 13: 1181-1184. infection in adolescent males. Clin Infect Dis 51: €76-81.

15. Boppana SB, Ross SA, Novak Z, Shimamura M, Tolan RW Jr, et al. (2010) ~ 24. Staras SAS, Dollard SC, Radford KW, Flanders D, Pass RE et al
Dried blood spot real-time polymerase chain reaction assays to screen Seroprevalence of cytomegalovirus infection in the United States,
newborns for congenital cytomegalovirus infection. JAMA 303: 1988-1994. Clin Infect Dis 43: 1143-1151.

1375-1382. 25. van der Sande MA, Kaye S, Miles DJ, Waight P, Jeffries DJ, et al. (2007)

16. Contreras A, Falkler WA, Enwonwu CO, Idigbe EO, Savage KO, et al. Risk factors for and clinical outcome of congenital cytomegalovirus
(1997) Human Herpesviridae in acute necrotizing ulcerative gingivitis in infection in a peri-urban West-African birth cohort. PLoS One 2: e492.
children in Nigeria. Oral Microbiology and Immunology 12: 259-265. 26. Yeroh M, Aminu M, Musa BOP (2015). Seroprevalence of

17. Emovon EO, Oduyebo O, Lofor PV, Onakewhor JU, Elikwu CI, et al. cytomegalovirus infection amongst pregnant women in Kaduna State,
(2012) Seroprevalence and risk factors for cytomegalovirus infection Nigeria. African Journal of Clinical and Experimental Microbiology 16:
among pregnant women in southern Nigeria. British Journal of 37-44.

Medicine& Medical Research 2: 15-20. 27. Zhang S, Hu L, Chen J, Xu B, Zhou YH, et al. (2014) Cytomegalovirus

18. Fowler KB and Pass RF (2006) Risk factors for congenital seroprevalence in pregnant women and association with adverse
cytomegalovirus infection in the offspring of young women: exposure to pregnancy/neonatal outcomes in Jiangsu Province, China. PLoS One 9:
young children and recent onset of sexual activity. Pediatrics 118: e286- €107645.
€292.

J Infect Dis Ther Volume 3 « Issue 5 » 1000242

ISSN:2332-0877 JIDT, an open access journal


http://www.ncbi.nlm.nih.gov/pubmed/6290121
http://www.ncbi.nlm.nih.gov/pubmed/6290121
http://www.ncbi.nlm.nih.gov/pubmed/6290121
http://www.ncbi.nlm.nih.gov/pubmed/21569321
http://www.ncbi.nlm.nih.gov/pubmed/21569321
http://www.ncbi.nlm.nih.gov/pubmed/21569321
http://www.scielo.br/pdf/bjid/v16n4/v16n4a20.pdf
http://www.scielo.br/pdf/bjid/v16n4/v16n4a20.pdf
http://www.scielo.br/pdf/bjid/v16n4/v16n4a20.pdf
http://www.ncbi.nlm.nih.gov/pubmed/1325757
http://www.ncbi.nlm.nih.gov/pubmed/1325757
http://www.ncbi.nlm.nih.gov/pubmed/16185018
http://www.ncbi.nlm.nih.gov/pubmed/16185018
http://www.ncbi.nlm.nih.gov/pubmed/16185018
http://www.ncbi.nlm.nih.gov/pubmed/16957061
http://www.ncbi.nlm.nih.gov/pubmed/16957061
http://www.ncbi.nlm.nih.gov/pubmed/16957061
http://www.ncbi.nlm.nih.gov/pubmed/20388893
http://www.ncbi.nlm.nih.gov/pubmed/20388893
http://www.ncbi.nlm.nih.gov/pubmed/20388893
http://www.ncbi.nlm.nih.gov/pubmed/20388893
http://www.ncbi.nlm.nih.gov/pubmed/9467378
http://www.ncbi.nlm.nih.gov/pubmed/9467378
http://www.ncbi.nlm.nih.gov/pubmed/9467378
http://www.ncbi.nlm.nih.gov/pubmed/16847076
http://www.ncbi.nlm.nih.gov/pubmed/16847076
http://www.ncbi.nlm.nih.gov/pubmed/16847076
http://www.ncbi.nlm.nih.gov/pubmed/16847076
http://www.ncbi.nlm.nih.gov/pubmed/11961482
http://www.ncbi.nlm.nih.gov/pubmed/11961482
http://www.ncbi.nlm.nih.gov/pubmed/11961482
http://www.ncbi.nlm.nih.gov/pubmed/10869335
http://www.ncbi.nlm.nih.gov/pubmed/10869335
http://www.ncbi.nlm.nih.gov/pubmed/10869335
http://www.ncbi.nlm.nih.gov/pubmed/10869335
http://sciencedomain.org/abstract/312
http://sciencedomain.org/abstract/312
http://sciencedomain.org/abstract/312
http://sciencedomain.org/abstract/312
http://www.ncbi.nlm.nih.gov/pubmed/20936976
http://www.ncbi.nlm.nih.gov/pubmed/20936976
http://www.ncbi.nlm.nih.gov/pubmed/20936976
http://www.ncbi.nlm.nih.gov/pubmed/17029132
http://www.ncbi.nlm.nih.gov/pubmed/17029132
http://www.ncbi.nlm.nih.gov/pubmed/17029132
http://www.ncbi.nlm.nih.gov/pubmed/17551573
http://www.ncbi.nlm.nih.gov/pubmed/17551573
http://www.ncbi.nlm.nih.gov/pubmed/17551573
http://www.ajol.info/index.php/ajcem/article/view/110734
http://www.ajol.info/index.php/ajcem/article/view/110734
http://www.ajol.info/index.php/ajcem/article/view/110734
http://www.ajol.info/index.php/ajcem/article/view/110734
http://www.ncbi.nlm.nih.gov/pubmed/25211647
http://www.ncbi.nlm.nih.gov/pubmed/25211647
http://www.ncbi.nlm.nih.gov/pubmed/25211647
http://www.ncbi.nlm.nih.gov/pubmed/25211647

	Contents
	Seroprevalence of Cytomegalovirus Antibodies in Pregnant Women, Benue State, Nigeria
	Abstract
	Keywords:
	Introduction
	Materials and Methods
	Study area
	Study population
	Sampling technique
	Ethical consideration
	Sample and data collection
	Serologic testing
	Statistical analysis

	Results
	Discussion
	References




