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Abstract
Background: Cytomegalovirus has been identified as the
major cause of morbidity and mortality among neonates. It
commonly occurs in immunocompromised and
immunodepressed individuals.

Objectives: This study was conducted to determine the
occurrence of CMV infection amongst HIV-positive women
receiving antiretroviral treatment at Federal Teaching
Hospital Abakaliki (FETHA). Socio-demographic factors
associated with CMV and HIV were also examined. The
population of volunteers present for the study was 124
Persons.

Study Design: Blood samples were collected from the study
subjects and recent infection of CMV was investigated using
the Enzyme Linked Immunosorbent Assay ELISA), which
detects Immunoglobulin M (IgM).

Results: The result obtained indicated that 14 (11.3%) out of
the 124 already confirmed HIV patients had recent/current
CMV infection. Again, 18 of the patients were either
pregnant or within two weeks of delivery, among which 3
(16.7%) were CMV positive. The study also showed that
CMV and HIV co-infection predominates among the age
group 26-30 years (15.6%), singles (13.9%), and unemployed
(15.8%) of the tested population. The level of education had
no effect on the rate of co-infection of CMV and HIV.

Conclusion: This study shows the rate of infection and
reactivation of CMV among HIV positive patients receiving
antiretroviral treatment at Federal Teaching Hospital
Abakaliki, Ebonyi State, Nigeria. CMV infection
predominates among the Single HIV-positive individuals,
within the age group 26-30 years, followed by Civil Servants
and the unemployed. We therefore recommend that
serious and aggressive campaign be carried out in this
region and elsewhere where CMV and HIV co-infection is
endemic or prevalent in order to curtail the transmission of

the disease and thus reduce the possible menace posed by
this virus.
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Background
Human Cytomegalovirus (CMV) has been established as the

major cause of viral infection in pregnancy [1]. Infections of the
feotus can result due to initial maternal infections, as well as,
reinfection and/or reactivation in HIV positive mothers [2]. CMV
belongs to herpesviridae family of viruses. It possess double
stranded DNA, that are linear in shape, and measures 235 kb in
length [3]. Other components include viral envelope (containing
glycoprotein of host membrane), and capside. CMV, like other
betaherpesviridae subfamily, are known to affect specified host
cells, grows in fibroblast cells obtained from their host
organisms, replicates slowly and can induce latent growth [4].

Cytomegalovirus (CMV) transmissions occur among people of
all ages, races, and socioeconomic classes, throughout both the
modernized and developing parts of the world [5,6]. A
serological survey of over 20,000 women in London found 54.4%
of these women were seropositive for CMV [7]. Africa has been
reported to have the highest IgG prevalence rate of CMV. For
instance Egypt and Western Sudan recorded prevalence rate of
96.0% and 72.2% respectively [8]. In Asia, Malaysia recorded
84.0% [9]. Similar studies in Lagos, Sokoto and Bida cities (all in
Nigeria) showed CMV IgG rate of 98.7%, 97.2% and 84.2%
respectively [10-12]. However, no such studies have been
conducted in Ebonyi State, South-Eastern Nigeria.

CMV hardly cause infection in healthy individuals, but can
manifest numerous disease syndromes in people who are
immunocompromised (HIV and transplant patients). The extent
of disease manifestation depends on the level of
immunodepression. CMV causes reduced birth rate, increased
death rate, and induces rejection of allograft in patients [13].
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Occurrences of CMV in pregnant women have been reported.
Infection of pregnant women may bring about devastating
effects on the feotus, including reduced growth, enlargement of
liver and spleen, jaundice and central nervous system disorder,
retinitis, neurological damage, gastrointestinal problems,
hepatitis, pneumonitis and adrenalitis [14,15]. Children, who did
not manifest these symptoms at birth, might have hearing or
learning problems during growth. Investigating of CMV
prevalence among pediatrics patience with hearing loss,
revealed that, of the total numbers screened, 80.5% were IgG
specific antibodies positive [16]. Even among mothers with anti-
CMV antibodies, vertical transmission to feotus can still occur
[17]. And use of antiretroviral therapy has no effect on CMV
transmission. CMV IgM assay using ELISA shows that the
prevalence of acute CMV infection was 41.4%, including 12.1%
and 87.9% among the HIV-infected and the HIV-exposed
uninfected infants, respectively [18].

In 1950’s the observation of tissue culture growth of CMV
depicted it as the cause of still birth in pregnancy [19]. Since
then, it became a common practice to serologically test both
mother and feotus during pregnancy [20,21].

Human Immunodeficiency Virus (HIV)
Human Immunodeficiency Virus (HIV) is the aetiologic agent

of Acquired Immunodeficiency Syndrome (AIDS). The disease
was discovered in 1981, and in 1983, HIV-1 was isolated. Since
then, HIV has been transmitted worldwide, affecting different
races and populations. HIV/AIDS, if left untreated leads to death
of most carriers within a decade. The reason for this is because;
the virus compromises the host’s immune system, enabling
opportunistic infections to manifest [3,22,23]. Prevention of
mother to child transmission of HIV is possible if the status of
the mother is known. Studies have shown HIV sero-conversion
during pregnancy [24].

The human body relies on the immune system to fight
infections and to suppress malignant cells. White blood cells
provide us with necessary soldiers called lymphocytes. The CD4-
helper T-lymphocytes supervise the attack of immune system on
foreign objects. HIV induces and causes the CD4-helper cells to
produce copies of it (HIV); thereby leading to the depreciating of
CD4-cells. CD-4 cells have a normal range of 600-1500 per cubic
milliliter of blood. If the concentration drops below 200, the
host’s immunity weakens and the situation is termed Acquired
immunodeficiency Syndrom. Once the immune system is low,
the body will be exposed to opportunistic and non-opportunistic
infections.

Various diseases develop faster in HIV/AIDS patients than
those without the virus. Among patients with Impaired Kidney
Function (IKF) studies, 53.3% are HIV positive [25]. Risk factors
and risk assessment for cardiovascular diseases are increased in
HIV-positive patients with and without antiretroviral therapy.
These factors include hypertension, measures of obesity,
diabetes mellitus, dyslipidaemia, and homocysteine [26].
Electrocardiography is effectively used to detect cardiac
Diseases. Electrocardiographic (ECG) and echocardiography
abnormalities have been demonstrated in HIV-positive patients.

The manifestations of HIV infection in organs other than the
heart mask the clinical evidence of cardiac disease in these
subjects. An abnormal ECG was present in 175 (70%) of the 250
treatment-naive HIV-positive subjects, and 70 (35%) of the 200
HIV-negative subjects [27].

Nigeria has been labeled as the second country with highest
population of HIV patients in Africa, only after South Africa [28].
It is also stated that within the Twenty-six years of HIV in Nigeria
(1986-2011), about 3,459,363 patients have being infected with
HIV/AIDS. In 2011 alone, about 388,864 new cases occurred with
217,148 associated fatalities [28].

NACA identified the major factors driving the HIV/AIDS to
include continuous multiple sexual partnership, commercialized
and intergenerational sex, insufficient handling of sexual related
diseases, substandard health care delivery, chronic and
perpetual poverty, AIDS-related stigma and segregation [29].

Annual report of NACA [30] estimated that HIV transmission
was highest in age group 30-33 years (4.4%) and lowest among
the group15-19 years. In males alone, age group 35-39 was
highest (5.3%) and women of 30-34 years had 4.2%.

Pathogenesis and Pathology of CMV
The portal of entry include oral and respiratory routes [3],

transplacenta [31], sexual contacts, contaminated fluids
discharged from oral and pharyngeal secretions, tears, urine,
cervix, seminal and vaginal fluids, feaces [32], blood transfusion
[33,34], and organ transplant. In immunocompetent hosts,
HCMV either remains unnoticed or causes mild symptoms. Upon
primary infection it establishes latent infection in a few cells.
However, in certain situations where immunity is either
immature or compromised, HCMV may reactivate and cause
mortality and morbidity [35]. The mechamism of infection and
reactivation of HCMV have been reported [35].

The magnitude of the CMV disease depends on the number/
frequency of exposure of an individual to the virus, and the level
of immune-suppression. It is estimated that about one-third of
CMV seronegative pregnant women transfer the virus to their
child. CMV replicates in different organs and cells of the body,
including liver, lungs, oesophagus, colon, kidneys, monocytes
and T and B lymphocytes [36]. Manifestations in the GIT are
fatigue, high fever, high level of monocytes, pneumonia,
inflammation of the liver [37], severe pain in mouth or
oesophagus when swallowing, blood in vomits (hematemesis),
frequent stoolen (diarrhea), rupture of intestines, fetal bleeding,
and Ovarian diseases [38]. Among infants, about 10-15% of CMV
carriers will experience neurologic disorders like hearing loss,
reduction in mental and psychomotor activities, hydrocephalus
(accumulation of fluids in the brain), microcephaly, loss of sites,
and hardening of cerebral cells [39]. CMV also reduces the
survival chances of graft cells and organs [32]. Ulcers with
bleeding [40] and Oophoritis [41] have also been documented.
Unfortunately, it was discovered that intra-uterine transmissions
still take place even with CMV positive antibodies [42].

Factors that determine severity and duration of CMV include
development of cellular and humoral response, viral load and
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infecting CMV strain [43], and genetic difference among CMV
strains [44].

Treatment of CMV
Both prophylaxis and therapy have been widely administered

against CMV diseases. Currently, the common drugs of choice
are cidofovir (CDV), ganciclovir (GCV) and phosphonormate
(PFA) or foscanet. GCV is a synthetic analog of deoxyguanosine
and acts by competitive inhibition of deoxyguanosine. When
inserted into a DNA strand by viral DNA polymerase, GCV slows
chain elongation [45]. Forscanet inhibits viral DNA polymerase
by binding to the pyrophosphate binding site and preventing
cleavage of pyrophosphate from the deoxynucleotide
triphosphate [46]. CDV is a monophophate analog of cytosine
that uses mammalian cellular kinase [47]; it acts by competitive
inhibition of cytosine incorporation into the viral DNA strand
inhibiting elongation of the strand. The incorporation of two (2)
consecutive CDV molecules into a growing strand causes chain
termination [48]. GCV is mostly effective for treatment and
prevention/prophylaxis of CMV. PFA inhibits DNA polymerase
and is recommended for treating CMV strains that are resistance
to GCV. However, PFA is nephrotoxic, hence is not recommended
during kidney transplant. CDV directly inhibits DNA polymerase
and can be used in place of PFA [49].

Prevention of CMV
CMV infection has been associated with numerous neurologic

debilitating effects, especially in infants and
immunocompromised individuals. It is therefore necessary to
prevent rather than to treat the disease. This could be achieved
by avoiding transplantation of CMV seropositive blood, fluid or
organ to seronegative patients [50]. Developing vaccines against
CMV have met many setbacks because of inherent genetic
variability among CMV strains. Recently, DNA capable of
generating antibody response in healthy individuals has been
produced [51].

To circumvent the obstacle associated with DNA vaccines,
recombinant glycoprotein B vaccine against the viral envelop has
been produced. This vaccine is more reliable because viral
glycoprotein envelop is conserved in all the CMV strains [52].
The best method would be to vaccinate all women prior to their
reproductive ages [53].

Objectives
To identify possible co-infection of HIV and Cytomegalovirus

among pregnant and sexually active women, who are receiving
treatment in FETHA.

To evaluate the socio-demographic factors (extent of age,
educational, and occupational distribution) associated with co-
infection of Cytomegalovirus and HIV among women.

Study Design

Study area/population
This study was carried out at the Federal Teaching Hospital

Abakaliki (FETHA), located at Abakaliki Local Government Area,
of Ebonyi State, Nigeria. The Hospital admits a large number of
HIV patients from various parts of the state and its environs. The
hospital also have HIV clinic known as AIDS Relief Clinic which
made it a good study area. A total of 124 HIV sero-positive and
sexually-active female patients between the ages of 15 and 45
were recruited for this study. Ethical approval was sought for,
and obtained from the Research and Ethical Committee (REC) of
FETHA. Pro-forma was distributed to the participants of the
study in order to get their demographic data; and data was
analyzed using descriptive statistics of percentages. All the
volunteers were provided with consent forms to be recruited for
the study. They all gave their consent orally and in written
format.

Sample collection
About 5 ml of venous blood samples were aseptically

collected from the HIV-sero-positive individuals. The samples
were transported to FETHA laboratory in insulated carrier box
maintained at room temperature. After sufficient coagulation,
the sera were separated from the whole blood and the former
stored in the freezer until usage.

Detection of CMV using Enzyme Linked
Immunosorbent Assay (ELISA)

CMV was detected using the ELISA technique as was
previously described [21,54]. Antibodies to CMV antigens were
detected in the patient’s serum using Diagnostic Automation
ELISA Cytomegalovirus IgM Kit [55]. The result was read using
spectrophotometer at a wavelength of 450 nm.

Results
The incidence of CMV infection among HIV positive pregnant

women is shown in Table 1. In the first trimester of pregnancy, 2
out of 7 HIV positive pregnant women tested positive for the
presence of CMV infection while none of the pregnant women
tested positive in the second and third trimesters. However, two
weeks after delivery, 1 out of the 2 participants tested positive
for CMV infection.

Table 2 shows the prevalence of CMV infection among HIV
positive non pregnant women in relation to their marital status.
CMV infection was most common among the married women
and singles. Only one participant out of the 9 divorced women in
this study tested positive for CMV infection. The distribution of
CMV infection among the participants based on their
educational and occupational status is shown in Table 3. CMV
infection was common among the self-employed participants
who had attained secondary education than in any other
category.
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Table 4 shows the distribution of CMV infection among
different age groups. Highest occurrence was observed among
the age group 26-30 (15.6%); and this was followed by age group
30-35 (10.0%) and age group 36-40 (10.0%).

Table 5 shows the experience of still-birth and previous blood
transfusion prior to investigation. Twenty nine (29) patients
attested to have experienced previous still birth. Among them, 2
(6.9%) were positive. With respect to blood transfusion, 3
(16.7%) out of 18 persons tested, displayed positive results.

Discussion
In this research work, blood samples were collected from a

total of 124 volunteers. ELISA tests were carried out using the
subjects’ sera. It was discovered that 14 (11.3%) persons among
the tested population were positive for CMV IgM. This is in
consonance with 14.8% positive tests obtained by [56] and
10.5% [1] while carrying out similar study.

The results also showed that all the individuals who
participated in the research had some level of IgM antibody
against CMV in their respectively sera. However, majority of the
subjects (88.7%) had very low antibody titre. This means that
the CMV viral dose circulating in their blood were not adequate
to elicit disease. This discovery of ubiquitous nature of CMV is in
consonance with the works of previous researchers that CMV
has a worldwide distribution, with prevalence rate of 70%-100%
[6,40,57,58]. The reason for this could be attributed to recent
infection or reactivation due to diminishing immunity in the
immune-compromised individuals.

Table 1 enumerated the incidence of CMV among HIV positive
pregnant women. Within the study population of 124 persons
screened, 18 people were pregnant, out of whom, 3 (16.7%)
tested positive for CMV IgM antibody. This could be because of
anaemia associated with most pregnancies. This deviates from
other publications [59] and [60]. Which portrayed CMV
prevalence in pregnancy to be 4% and 6% respectively? And
those synergistic effects may worsen the immunological profile
and could potentially translate into more rapid disease
progressions in HIV infected persons [49].

Table 1: Incidence of CMV infection among HIV Positive
Pregnant Women.

Stage of pregnancy
No of Subject
tested

CMV positive patient
n(%)

First Trimester 7 2 (28.6)

Second Trimester 2 0 (0.0)

Third Trimester 7 0 (0.0)

Two (2) weeks after delivery 2 1 (50.0)

Total 18 3 (16.7)

Out of 7 people who were in their first trimester tested
2(28.6%) tested positive to CMV. Early pregnancy has been
associated with numerous physiological (hormonal and
biochemical) changes which often favors opportunistic
pathogens. However, literature supporting the relationship

between early pregnancy (first trimester) and CMV
manifestation/disease are scanty. The fact that CMV was not
detected among those in their second and third trimesters does
not rule out the possibility of CMV manifestations within these
groups. A closer research among non-HIV positive pregnant
women in Israel indicated that research, 75% of the pregnant
women in their third trimester tested CMV IgM positive [61].
They also reported that vertical CMV transmission, in utero,
increases with advancing pregnancy stages. Their result entailed
that pregnancy alone can lower mothers’ immunity to
opportunistic infections, including CMV. Two weeks after
delivery, another patient showed positive result to CMV. The
reason for this is not crystal clear. It could be as a result of
serious bleeding or haemorrhage associated with delivery, or
that the patient has had this infection before delivery.

In Table 2, prevalence of CMV among HIV-positive non
pregnant women was tested. A total of 106 people were tested
for CMV infection, and 11 (10.4%) were positive. Considering
marital status, 33 spinsters were examined and 4 (12.6%)
reacted positively with CMV IgM kit. The reason for this could be
that the spinsters travel a lot in search of job opportunities,
carrier growth, and even social activities. Changing of
environments can predispose an individual to many
opportunistic infections like CMV. Some of the singles also tend
to have numerous intimate sexual partners. This result is in
tandem with similar study which reported 13.6% prevalence of
CMV in the single population as highest [62]. CMV have different
strains, each capable of causing disease even among the carriers
of the other strain(s) [43]. This might be the cause of re-
infection or reactivation among the group.

Table 2: Prevalence of CMV infection Among HIV-positive non-
pregnant women.

Marital Status No of subject
tested CMV positive subjects n(%)

Single 33 4 (12.1)

Married 64 6 (9.4)

Divorced/
widow 9 1 (11.1)

Total 106 11 (10.4)

The next group is the married population. Out of 64 persons
tested, 6 (9.4%) were positive. Transmission of CMV to this
group majorly had to do with sexual intercourse. Considering the
fact that Ebonyi state is economically backward with low level of
education, high level of poverty, and people still practice
polygamy; a lot of the infection could have been transmitted to
the women from their husband/ spouse. Hence, “Most of the
new infection cases occurred among people who were not
participating in high risk sex, a small group that include
cohabiting or married partners. Condom use among this group is
very low; hence infections contacted by one partner (due to
recent or past activities) are easily transferred to the
unsuspected partner [29].” Contrarily, other finding showed that
sero-prevalence of CMV among women of child-bearing age
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varies from 60% to over 80%, with inverse correlation to socio-
economic levels [42].

Among the 9 widows/divorcees who participated, 1 (11.1%)
tested positive. The cause of infection may largely be attributed
to re-activation as a result of immuno-suppression. However
other key factors could have played roles in the transmission,
reactivation or re-infection.

In Table 3, distribution of CMV among various occupational
groups and literary level showed that among 47 primary school
leavers who participated 4 (4.5%) were CMV positive. Next were
44 secondary school leavers with 7 (15.9%) of them tested
positive. And 30 tertiary institution graduates were tested in
which 3 (10.0%) persons were positive. The result therefore
showed that level of education had no effect on the
transmission of CMV infection. This is similar to other studies
[6]. Again, the table also depicted the relationship between CMV
infection and occupational status. Among the 18 civil servants
tested, 4 (22.2%) were positive, 78 self-employed persons were
screened and 7 (9.0%) were positive, and among 19 unemployed
persons who participate 3 (15.8%) reacted positive. Following
this trend, it appears the civil servants had the highest rate of
CMV infection, followed by the unemployed and the self-
employed groups respectively. CMV is prevalent among all the
occupational groups in the area under study. Level of education
has no effect on the transmission of CMV infection. Information
regarding its presence and transmission are very scanty; and
barely known to the general population including public health
officers, especially here in Abakaliki. Almost all the volunteers
claimed unaware of the existence or presence of the virus.

Table 3: Distribution of CMV infection based on educational and
occupational level.

Level of Education Attended (population tested)

Occupation (population
tested)

Primary
(47)

Secondary
(44)

Tertiary
(30)

Civil Servant (18) - 2 2

Self Employed (78) 3 4 -

Un-Employed (19) 1 1 1

Student (9) - - -

Table 4 clarifies the relatedness of age group to CMV
infection. The age group 26-30 years comprising of 32 persons
had the highest occurrence of CMV recent infection-5 (15.6%);
whereas, those within 31 – 35 years old had 10% prevalence
rate. In a close-related work, [62], age group 36 - 40 years with
22.2% as highest; although the research was conducted among
non-HIV positive patients. The difference could have resulted
due to increase in age which is relatively inversely proportional
to individual’s immunity. Others reported that age range 18 - 24
years had the highest occurrence (45.5%) [34].

In Table 5, 18 persons who had previous blood transfusion
were tested and the result showed that 3 (16.7%) were CMV
positive. This is closer to 10.3% obtained by another study group

[63]. It is however dissimilar from previous works [32-34]; which
had 0.0%, 28.0% and 0.2% respectively.

Table 4: Age Distribution of CMV Infected Persons.

Age group
(Years) No of Subject Tested CMV positive subject n(%)

16-20 2 1 (50.0)

21-25 14 1 (7.1)

26-30 32 5 (15.6)

31-35 40 4 (10.0)

36-40 20 2 (10.0)

>/ 41 16 1 (6.3)

Total study
population 124 14 (11.3)

Also in Table 5, when CMV and previous still-birth was
evaluated among 29 subjects, 2 (6.9%) were positive.
Preliminary studies investigating the relationship between CMV
and still-birth are very scanty as at the time of compiling this
report.

Table 5: Experience of still birth and blood transfusion prior to
investigation.

Response
Still Birth Blood Transfusion

No tested CMV + (%) No tested CMV + (%)

Yes 29 2 (6.9) 18 3 (16.7)

No 95 12 (12.6) 106 11 (10.4)

Although, this study did not critically examine the
pathogenesis and complications associated with HCMV in HIV
patients, such works has been documented. HCMV upon
reactivation in HIV infected individuals can cause retinitis,
neurological damage, gastrointestinal problems, hepatitis,
pneumonitis and adrenalitis [64,65].

Some researchers have established the possible role of HCMV
in carcinogenesis during the last decade. HCMV activated the
IL-6-JAK-STAT3 pathway in PHH and HepG2 cells, favored cellular
proliferation, induced primary human hepatocytes (PHH)
transformation and enhanced HepG2 tumorsphere formation
[66]. IL-6 levels are elevated in the serum of patients with
chronic liver diseases and increase even more in patients who
develop hepatocellular carcinoma [67,68]. Interestingly, high
serum levels of IL-6 helped to predict the development of HCC in
both hepatitis (HBV and HCV) infected patients [69].

Conclusions
In conclusion, our study has shown that individuals with HIV

and AIDS are susceptible to CMV and other opportunistic
infections. Rate of infection and reactivation of CMV among HIV
positive patients is high among patients receiving antiretroviral
treatment at Federal Teaching Hospital Abakaliki, Ebonyi State.
CMV infection predominates among the Single HIV-positive
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individuals, within the age group 26-30 years, followed by Civil
Servants and Unemployed. Serious and aggressive campaign and
attention need to be given to CMV infection and disease in order
to curtail the transmission and reduce the possible menace
posed by this virus.

Limitations of the Study
The limitations of this study include the small sample size. Our

findings may not be widely generalizable as the data emanated
from a relatively few patients who were attending the HIV relief
Clinic of FETHA, the only tertiary hospital in Ebonyi State, at the
time of research.

The researcher conducted only CMV IgM analysis, which was
meant to discover recent infections and or reactivation. The
exact times of infection were not determined.

There was no PCR analysis in order to determine the genetic
makeup (strain) and biochemical analysis of the CMV present.
This calls for further studies.

The study did not include the level of Hygiene maintained by
the volunteers. However, the general level of hygiene practiced
in Ebonyi State, is low.

Acknowledgement
We are grateful to Almighty God for His Goodness and

Mercies upon us mankind. Special thanks to Prof. Emezue, GMT,
Prof. Ezeonu, P. and Chukwu Anthony for their assistance.
Gratitude to the CMV/H IV patients of FETHA, who allowed their
body samples to be used for this research. Thanks to the medical
laboratory staff of FETHA, Abakaliki, Ebonyi State for their
supports.

Ethical Approval
Ethical approval was sought for, and obtained from the

Research and Ethical Committee (REC) of Federal Teaching
Hospital Abakaliki (FETHA). All the patients endorsed their
signatories and gave their consent for the research to be carried
out.

References
1. Deborah SE, Isaac UE, Nwankiti O, Ishaku BS, Musa MA (2015)

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 9: 1-6.

2. Sian CM, Daniel T, Beverley H, William DR (2005) Symptomatic
infant characteristics of congenital cytomegalovirus disease in
Australia. Journal of Paediatrics and Child Health 41: 449-452.

3. Brooks GF, Carrollm KC, Butel JS, Morse SA Mietzner TA (2010).
Jawetz, Melnick and Adelberg’s Medical Microbiology, 25th
Edition. McGraw-Hill Companies, Inc. P. 609.

4. Mocarski ES, Shenk T, Pass RF (2007) Cytomegalovirus. In DM
Knipe 1. and P.M. Howley (2007). Fields Virology 5th edition.
Lippincott Williams and Wilkins, Philadelphia, 2701-2772.

5. Gaytant MA, Steegers EAP, Semmekrot BA, Merkus HMMW,
Galama J, et al. (2002) Congenital Cytomegalovirus Infection:
Review of the Epidemiology and Outcome. Obstetrical and
Gynocological survey 57: 4.

6. Yeroh M, Aminu M, Musa BOP (2015) Seroprevalence of
cytomegalovirus infection amongst Pregnant women in kaduna
state, Nigeria. African Journal of Clinical and Experimental
Microbiology 16: 37-44.

7. Tookey PA, Ades AE, Peckham CS (1992) Cytomegalovirus
prevalence in pregnant women: the influence of parity. Arch. of
Dis. of Children, 67: 779-783.

8. Hamdan HZ, Abdelbagi IE, Nasser NN, Adam I (2011)
Seroprevalence of Cytomegalovirus and Rubella among Pregnant
Women in Western Sudan. Virology Journal 18: 217-218.

9. Saraswathy TS, Al-ulhusna A, Ashshikin RN, Suriani S, Zainah S
(2001) Seroprevalence of Cytomegalovirus infection in women
and associated role in obstetric complication: a preliminary study.
SouthEast Asian Journal of Tropical Medicine. Public Health 42:
320-322.

10. Okwori A, Olabode A, Emumwen E (2008) Sero-epedemiological
Survey of Cytomegalovirus Infection among expectant Mothers in
Bida, Nigeria. The Internet J. of Infect. Dis 6: 2.

11. Akinbami AA, Rabiu KA, Adewunmi AA, Wright KO, Dosunmu AO,
et al. (2011) Seroprevalence of Cytomegalovirus antibodies
amongst normal Pregnant Women in Nigeria. International J. of
Women’s Health 3: 423-428.

12. Ahmad RM, Kawo AH, Udeani TKC, Manga SB, Ibrahim ML, et al.
(2011) Seroprevalence of Cytomegalovirus antibodies in pregnant
women attending two selected hospitals in Sokoto state, Northern
Nigeria. Bayero Journal of Pure and Applied Science 4: 63-66.

13. Tiziana L (2010) The best practices for diagnosis and monitoring of
CMV infection in immunocompromised patients. HAART
correlated pathologies and other 9.

14. Springer KL, Weinberg A (2004) Cytomegalovirus infection in the
era of HAART: fewer reactivations and more immunity. J
Antimicrob Chemother. 54: 582-586.

15. Ford N, Shubber Z, Saranchuk P, Pathai S, Durier N, et al. Burden of
HIVrelated cytomegalovirus retinitis in resource-limited settings: a
systematic review. Clin Infect Dis. 57: 1351-1361.

16. Usman EI, Salihu E, Sunny OJ, Maikano MA, Shetu ED, et al. (2017)
Seroprevalence of Cytomegalovirus Among Paediatric Patients
with Hearing Loss Attending National Ear Care Centre Kaduna
Northwest Nigeria. Pathology and Laboratory Medicine 1: 48-53.

17. Daiminger A, Bader U, Enders G (2005) Pre- and periconceptional
primary cytomegalovirusinfection: risk of vertical transmission
and congenital disease. Obstetrical Gynecological Survey 60:
420-422.

18. Anigilaje EA, Dabit JO, Nweke NO, Agbedeh AA (2015) Prevalence
and risk factors of cytomegalovirus infection among HIV-infected
and HIV-exposed uninfected infants in Nigeria. Journal of Infection
in Developing Countries 9: 977-987.

19. Ella M, Yair A, Zahava S, Michal T, Zahava, G (2006) Laboratory
assessment and diagnosis of congenital viral infections: Rubella,
cytomegalovirus (CMV), varicella-zoster virus (VZV), herpes
simplex virus (HSV), parvovirus B19 and human immunodeficiency
virus (HIV). Reproductive Toxicology 21: 350-382.

20. Enders G, Bader U, Lindemann L, Schalasta G, Daiminger A (2001)
Prenatal diagnosis of congenital cytomegalovirus infection in 189
pregnancies with known outcome. Prenatal Diagnosis 21: 362-77.

Journal of Biomedical Sciences

ISSN 2254-609X Vol.6 No.4:29

2017

6 This article is available from: http://www.jbiomeds.com/

http://www.jbiomeds.com/


21. Liesnard C, Donner C, Brancart F, Gosselin F, Delforge ML, et al.
(2000). Prenatal diagnosis of congenital cytomegalovirus infection:
prospective study of 237 pregnancies at risk. Obstetrics and
Gynecology 95: 881-888.

22. Kolawole OM, Oladosu TO, Abdulkarim AA, Okoh AI (2014)
Prevalence of adenovirus respiratory tract and hiv co-infections in
patients attending the University of Ilorin, teaching hospital, Ilorin,
Nigeria. BMC Research Notes 7: 870.

23. Ojide CK, Kalu EI, Ogbaini-Emevon E, Nwadike VU (2015) Co-
infections of hepatitis B and C with human immunodeficiency
virus among adult patients attending human immunodeficiency
virus outpatients clinic in Benin City, Nigeria. Nigerian Journal of
Clinical Practice 18: 516-521.

24. Nyoyoko NP, Umoh AV (2016) The prevalence and determinants of
HIV seroconversion among booked ante natal clients in the
University of Uyo teaching hospital, Uyo Akwa Ibom State, Nigeria.
Pan African Medical Journal 25: 247.

25. Okafor UH, Unuigbe EI, Chukwuonye E (2016) Prevalence and
Clinical and Laboratory Characteristics of Kidney Disease in Anti-
Retroviral-Naive Human Immunodeficiency Virus-Infected Patients
in South–South Nigeria. Saudi Journal of Kidney Diseases and
Transplantation 27: 129-134.

26. Osegbe ID, Soriyanm OO, Ogbenna AA, Okpara HC, Azinge EC
(2016) Pan African Medical Journal 23: 206.

27. Okoye IC, Anyabolu EN (2017) Electrocardiographic abnormalities
in treatment-naïve HIV subjects in south-east Nigeria.
Cardiovascular Journal of Africa 28: 1-5.

28. Federal Ministry of Health (FMH) (2012) National HIV Sero-
prevalence Sentinel Survey among Pregnant Women Attending
Antenatal Clinics in Nigeria. Abuja Nigeria: Federal Ministry of
Health.

29. National Agency for the Control of AIDS (NACA) (2012) Federal
Republic of Nigeria, Global AIDS Response, Country Progress
Report, Nigeria GARPR.

30. National Agency for the Control of AIDS (NACA) (2014) Federal
Republic of Nigeria, Global AIDS Response, Country Progress
Report, Nigeria GARPR.

31. Tiwari VN (2012) “A Textbook of Virology.” Saraswati purohit for
student edition, judpur. Pp 42 -43 and 155 -165.

32. Kothari A, Ramachandran VG, Gupta P, Singh B, Vibha T (2002)
Seroprevalence of Cytomegalovirus among Voluntary Blood
Donors in Delhi, India. Journal of Health Population and Nutrition
20: 348-351.

33. Radhiga ST, Kalpana S, Natarajan MV (2012) Screening of
Cytomegalo virus (CMV) among blood donors – Can we include
CMV in Transfusion Transmitted Infection? Annals of Biological
Research 3: 5420-5422.

34. Oladipo EK, Akinpelu OO, Oladipo AA, Edowhorhu G (2014)
Seroprevalence of Cytomegalovirus (CMV) among Blood Donors at
Bowen University Teaching Hospital Ogbomoso, Nigeria. American
Journal of Medical and Biological Research 2: 72-75.

35. Kumar A, Herbein G (2014) Epigenetic regulation of human
cytomegalovirus latency: an update. Epigenomics 6: 532-546.

36. Ogbu O (2006) Essential virology. SOA publication 19B Mudashiru
house, Abesan, Lagos Nigeria. Pp 145-153.

37. Wey-Ran L, Ming-Yao S, Chen-Ming H, Yu-Pin H, Kah-Wai N, et al.
(2005) Clinical and Endoscopic Features for Alimentary Tract
Cytomegalovirus Disease: Report of 20 Cases with Gastrointestinal

Cytomegalovirus Disease. Chang Gung Medical Journal 28:
476-484.

38. Jing Y, Francis XS, Raja RS (2007) Review-Bilateral cytomegalovirus
(CMV) oophoritis mimicking widelymetastatic carcinoma: a case
report and review of the literature Diagnostic Pathology 2: 1-5.

39. Ester PP, Durdica C (2011) Pathogenesis of congenital
cytomegalovirus infection of the central nervous system.
Periodicum Biologorum 113: 1, 51-60.

40. Ismail HK, Ulku D (2010) What is the most accurate method for
the diagnosis of cytomegalovirus (CMV) enteritis or colitis? Turkish
Journal of Gastroenterology 21: 83-86.

41. Jing Y, Francis XS, Raja RS (2007) Review-Bilateral cytomegalovirus
(CMV) oophoritis mimicking widelymetastatic carcinoma: a case
report and review of the literature Diagnostic Pathology 2: 1-5

42. Naessens A, Casteels A, Decatte L, Foulon W (2005) A serologic
strategy for detecting neonates at risk for congenital
cytomegalovirus infection. Journal of Pediatrics 146:194-197.

43. Sara P, Paola DM (2009) Epidemiology of human cytomegalovirus
strains through comparison of methodological approaches to
explore gN variants. New Microbiologica 32: 1-10.

44. Pignatelli S, Dal-Monte P, Rossini G, Landini MP (2004) Genetic
polymorphisms among human cytomegalovirus (HCMV) wild-type
strains. Review of Medical Virology 14: 383-410.

45. Sharland M, Luck S, Griffith P, Cotton M (2011) Antiviral therapy of
CMV disease in children. Adv Exp Med Biol 697: 243-260.

46. Marshall BC, Koch WC (2009) Antivirals for cytomegalovirus
infections in neonates and infants focus on pharmacokinetics,
formulations, dosing, and adverse events. Peadiatr Drugs 11:
309-312.

47. Schleiss MR, Mcvor MA (2003) Overview of congenitally and
perinatally acquired cytomegalovirus infections; recent advances
in antiviral therapy. Expert Rev Anti Infect ther 2: 389-403.

48. Xiong X, Smith JL, Chen MS (1997) Effect of incorporation of
cidofovir into DNA by human cytomegalovirus DNA polymerase on
DNA elongation. Antimcrob Agents Chemother. 41: 594-599.

49. Chakravarti A, Kashyap B, Matlani M (2009) Cytomegalovirus
infections: An Indian Perspective. Indian Journal of Medical
Microbiology 27:3-11.

50. British Transplantation Society (2011) Guidelines for the
Prevention and Management of CMV Disease after Solid Organ
Transplantation Third Edition.

51. Wloch MK, Smith LR, Boutsaboualoy S (2008) Safety and
immunogenicity of a bivalent cytomegalovirus DNA vaccine in
healthy adult subjects. Journal of Infectious Diseases 197:
1634-1642.

52. Pass RF, Zhang C, Evans A (2009) Vaccine prevention of maternal
cytomegalovirus infection. New England Journal of Medicine 360:
1191-1199.

53. Adler SP (1996) Current prospects for immunization against
cytomegaloviral disease. Infectious Agents Diseases 5: 29-35.

54. Thomas T, William K, Kathrin Z, Till I, Antje W, et al. (2011)
Transmission of cytomegalovirus (CMV) infection by leukoreduced
blood products not tested for CMV antibodies: A single-center
prospective study in high-risk patients undergoing allogeneic
hematopoietic stem cell transplantation.,Transfusion 51:
2620-2626.

Journal of Biomedical Sciences

ISSN 2254-609X Vol.6 No.4:29

2017

© Under License of Creative Commons Attribution 3.0 License 7



55. Diagnostic Automation ELISA Cytomegalovirus IgM. Diagnostic
Automation Inc. 23961 Craftsman road, Suite D/E/F Calabasas, CA
91302.

56. Akinwale OP, Afilaka B, Gyang VP, Adeleke MA, Adeneye A, et al.
(2013) Human cytomegalovirus infection in Nigerians living with
human immunodeficiency virus. Ann Trop Med Public Health 286:
59-64.

57. Taylor GH (2003) Cytomegalovirus. American Family Physician 67:
519-524.

58. Adjei AA, Armah HP, Narter-Olaga E (2006) Seroprevalence of
Cytomegalovirus among some voluntary blood donors at the 37
Military Hospital, Accra, Ghana. Ghana Medical Journal 40:
99-104.

59. Ogbaini-Emovon E, Patrick V, Lofor J, Onakewhor U, Charles JE
(2013) Seroprevalence and risk factors for cytomegalovirus
infection among pregnant women in southern Nigeria. Journal of
Microbiology and Infectious Diseases 3: 123-127.

60. Khairi SI, Intisar KE, Enan KH, Ishag MY, Baraa AM, et al. (2013)
Seroprevalence of cytomegalovirus infection among pregnant
women at Omdurman maternity hospital sudan. Journal of
Medical Laboratory and Diagnosis 4: 45-49.

61. Gindes L, Teperbeg-Oikaw M, Sherman D, Pardo J, Rahav G (2008)
Congenital cytomegalovirus infection folloeing primary maternal
infection in third trimester. BJOG 115: 830-835.

62. Zakayo M, Anthony KN (2014) Seroprevalence of Cytomegalo Virus
(CMV)among pregnant women in Thika, Kenya. BMC Research
Notes 7:794-798.

63. Mujtaba S, Varma S, Sehgal S (2001) Cytomegalovirus co-infection
in patients with HIV/AIDS in north India Indian Journal of Medical
Research 117: 99-103.

64. Springer KL, Weinberg A (2004) Cytomegalovirus infection in the
era of HAART: fewer reactivations and more immunity. J.
Antimicrob. Chemother 54: 582-586 (2004).

65. Ford N, Shubber Z, Saranchuk P, Pathai S, Durier N, et al. (2013)
Burden of HIVrelated cytomegalovirus retinitis in resource-limited
settings: a systematic review. Clin Infect Dis 57: 1351-1361.

66. Lepiller Q, Abbas W, Kumar A, Tripathy MK, Herbein G (2013)
HCMV Activates the IL-6-JAK-STAT3 Axis in HepG2 Cells and
Primary Human Hepatocytes. PLoS ONE 8: e59591.

67. Naugler WE, Sakurai T, Kim S, Maeda S, Kim K, et al. (2007) Gender
disparity in liver cancer due to sex differences in MyD88-
dependent IL-6 production. Science 317: 121-124.

68. Park EJ, Lee JH, Yu GY, He G, Ali SR, et al. (2010) Dietary and
genetic obesity promote liver inflammation and tumorigenesis by
enhancing IL-6 and TNF expression. Cell 140: 197-208.

69. Nakagawa H, Maeda S, Yoshida H, Tateishi R, Masuzaki R, et al.
(2009) Serum IL-6 levels and the risk for hepatocarcinogenesis in
chronic hepatitis C patients: an analysis based on gender
differences. Int J Cancer 125: 2264-2269.

 

Journal of Biomedical Sciences

ISSN 2254-609X Vol.6 No.4:29

2017

8 This article is available from: http://www.jbiomeds.com/

http://www.jbiomeds.com/

	Contents
	Prevalence of Human Cytomegalovirus Infection among Human Immunodeficiency Virus Positive Women Receiving Antiretroviral Treatment at Federal Teaching Hospital Abakaliki, Ebonyi State, Nigeria
	Abstract
	Keywords:
	Background
	Human Immunodeficiency Virus (HIV)
	Pathogenesis and Pathology of CMV
	Treatment of CMV
	Prevention of CMV
	Objectives
	Study Design
	Study area/population
	Sample collection
	Detection of CMV using Enzyme Linked Immunosorbent Assay (ELISA)

	Results
	Discussion
	Conclusions
	Limitations of the Study
	Acknowledgement
	Ethical Approval
	References


