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ABSTRACT

Aims: The research study aimed to determine the seroprevalence and to molecularly detect
cytomegalovirus among HIV patients attending some selected hospitals in Kaduna State, Nigeria. It
was also aimed to determine the CD," cells counts of the HIV positive patients, screen for the
presence of CMV IgG and IgM in HIV positive patients using Enzyme Linked Immunosorbent
Assay, detect the CMV DNA in IgM-seropositive samples using polymerase chain reaction (PCR),
and to determine the predisposing risk factors associated with CMV infection among HIV positive
patients using a structured questionnaire.

Place and Duration of Study: The research study was conducted at three selected hospitals
located in Kaduna state, Nigeria, between the periods of January, 2015 to May, 2016.

*Corresponding author: E-mail: mustapha4mina@yahoo.com;
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Methodology: One hundred and seventy eight (178) blood samples were collected from HIV
positive patients from the three selected General hospitals in Kaduna state. The blood samples
were examined for the presence of CMV IgG and CMV IgM antibodies by ELISA.

Results: A total of 99.4% of HIV infected patients tested positive to CMV IgG antibodies and 11.8%
of HIV positive patients tested positive to CMV IgM antibodies. There was no statistically significant
difference between human cytomegalovirus infection and CD," cells range at p = 0.091 for IgG
while there was significant difference between HCMV infection at p = 0.039 for IgM. Across
geographical zones infection with HCMV showed no significant difference for 1gG (x° = 2.081, df =
2, p = 0.353) while significant difference was observed in IgM (x* = 12.808, df = 2, p = 0.002). The
prevalence of HCMV DNA among HIV seropositive subject was 45%, out of the eleven randomly
selected HIV positive samples glycoprotein B gene of CMV was detected in five of the samples
following gel electrophoresis of their PCR amplified product.

Conclusion: The risk factors found to be associated with CMV infection were the geographical
location of the HIV positive patients, marital status, and CD," cells range. There was no statistical
association between CMV infection and age, sex, occupation, level of education, multiple sexual
partner, blood transfusion, and ART. As a result of the high prevalence of CMV infection observed
in this study, it is advisable that patients are tested for specific CMV antibodies in order to identify
those at risk of CMV disease that are HIV positive with low CD," cells count and blood should be

properly screened for CMV before transfusion to HIV positive patients.

Keywords: Cytomegalovirus; HIV; 1gG; IgM; polymerase chain reaction; seroprevalence.

ABBREVIATIONS

CMmvV : Cytomegalovirus

HCMV  : Human cytomegalovirus

ART : Antiretroviral therapy

ELISA  :Enzyme Linked Immuno-sorbent
Assay

PMTCT :Prevention of Mother to Child
Transmission

MTCT  : Mother to Child Transmission

PCR : Polymerase Chain Reaction

HAART : Highly Active Antiretroviral Therapy

1. INTRODUCTION

Human immunodeficiency virus (HIV) continues
to be a major global public health issue, having
claimed more than 34 million lives so far. People
living with HIV have compromised immune
systems and are at a much greater risk for
serious repercussions from common illnesses
and Opportunistic Infections, which are caused
by bacteria, viruses, fungi, or protozoa. In 2014,
about 1.2 [1.0-1.5] million people died from HIV-
related causes  globally. There  were
approximately 36.9 [34.3-41.4] million people
living with HIV at the end of 2014 with 2.0 [1.9—
2.2] million people becoming newly infected with
HIV in 2014 globally [1].

Sub-Saharan Africa is the most affected region,
with 25.8 [24.0-28.7] million people living with
HIV in 2014. Also sub-Saharan Africa accounts
for almost 70% of the global total of new HIV

infections [1]. Worldwide, Nigeria has the second
highest number of new HIV infections reported
each year, and an estimated 3.7 percent of the
populations are living with HIV [2,3].

Although HIV prevalence is much lower in
Nigeria than in other African countries, such as
South Africa and Zambia, the size of Nigeria's
population (around 166.6 million) means that by
the end of 2011, there were an estimated 3.4
million people living with HIV [2,4]. Approximately
210,000 people died from AIDS in Nigeria in
2011 [2]. In 2012, the national life expectancy
was 52 years [3].

Human cytomegalovirus (HCMV) is a species-
specific double stranded deoxyribonucleic acid
(dsDNA) virus, belonging to the genus herpes
virus and family Herpesviridae. In humans it is
commonly known as human herpes virus 5
(HHV-5). Human cytomegalovirus belongs to the
Betaherpesvirinae subfamily of Herpesviridae,
which also includes Roseolovirus. Other
herpesviruses fall into the subfamilies of
Alphaherpesvirinae, including HSV 1 and 2 and
varicella or Gammaherpesvirinae, including
Epstein-Barr virus. Other HCMV viruses are
found in several mammalian species, but species
isolated from animals differ from those from
humans in terms of genomic structure [5,6].

Cytomegalovirus (CMV) is a ubiquitous herpes
virus that generally causes asymptomatic or
mildly symptomatic infections in



immunocompetent hosts. In contrast, CMV
infection in immunocompromised patients carries
high morbidity and mortality [7]. CMV, a beta-
herpesvirus, is a common opportunistic infection
among human immunodeficiency virus (HIV)-
infected individuals. Like other herpesviruses,
this virus has a natural ability to enter latency
after asymptomatic or mild symptomatic primary
infection in  immunocompetent hosts. In
immunocompromised settings such as HIV/AIDS,
the virus undergoes periodic episodes of
reactivation [8,9]. Also immunocompromised
hosts could also suffer CMV disease when they
are re-infected by different exogenous strains of
CMV virus [10]. Cytomegalovirus disease is
associated with significantly high morbidity and
mortality in the immunocompromised hosts [7].
Clinical manifestations of cytomegalovirus such
as chorioretinitis, esophagitis, colitis,
pneumonitis, adrenalitis and  neurological
disorders, have been observed in up to 40% of
HIV-infected patients that are not on highly active
antiretroviral therapy (HAART) [11]. Their
counterparts who are on HAART tend to have
lower incidence of CMV disease [12].

Primary infection leaves the sufferer with CMV-
IgG seropositivity. The seroprevalence varies
greatly with a variety of epidemiological factors
such as age, geographical distribution,
socioeconomic status, marital status and parity
[13]. In healthy individuals in the various parts of
the world, CMV-IgG seroprevalence ranges from
40-100% [14,15]. Among HIV/AIDS patients,
seroprevalences of IgG and IgM ranges
from 59.2-100.0% and 0.0-42.9% respectively
[11,16].

There are reports of a synergistic interaction
between HIV and CMV which is capable of
worsening the immunologic profile and lead to
more rapid progression to AIDS in HIV infected
patient [13,17]. Also CMV may predispose the
host to bacterial or fungal infection by
compromising the integrity of mucosal barriers to
infection. On the other hand tumour necrotic
factor (TNF) —-a stimulated host cells
accumulates intranuclear kB factor leading to
activation of CMV DNA replication [13].

Congenital CMV infection has been reported to
occur in as high as 23% of neonates born to
mothers infected with HIV [18]. Congenital CMV
infection has also been shown to be more
common in HIV-infected than in HIV-uninfected
neonates [18]. This has also been reported to
lead to a more rapid progression of HIV infection
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in these newborns [18]. The association between
CMV and HIV infection has been supported by
reduction of congenital CMV in areas where

prevention of mother to child transmission
(PMTCT) of HIV has been implemented.
Following the introduction of HAART in

developed countries in 1997 to curb the MTCT
of HIV infection, there has been a decline in
the prevalence of congenital CMV infection
[19].

CMV is closely linked to its natural host, human
beings. Over the generations, the pathogen and
the host have adapted to each other and in most
cases, they live in symbiosis. Only in the last few
years that scientists succeeded in discovering
the strategic weapon which are used by the virus
to evade the human immune system [20].

Infection with CMV leads to development of
antibodies to the virus that will stay in the body
for the rest of that person’s life. A blood test of
these antibodies can tell whether a person has
ever been infected with CMV or not. Serological
tests that can indicate when a person was
infected are not widely available [21].

Traditionally serologic evidence of recent primary
CMV infection depends on the demonstration
of conversion from IgG antibody negative
to positive or demonstration of IgM antibody
[22].

This research study targeted to determine the
presence of CMV IgG and IgM in HIV positive
patients using ELISA and to detect the CMV
DNA in CMV IgM seropositive samples using
PCR. The study also aimed to determine the
CD4+ cells counts of the HIV positive patients,
and to determine the predisposing risk factors
associated with CMV infection among HIV
positive patients.

2. MATERIALS AND METHODS

2.1 Study Area

The study area was Kaduna State, Nigeria.
Kaduna State is in the centre of Northern Nigeria
and more than 1000 km from the Atlantic Ocean.
It is located on a Latitude of 11°12° N and a
Longitude of 07937 E. The State is the successor
of the old Northern Region of Nigeria, which had
its capital at Kaduna. In 1967 this was divided
into Six (6), one of which was the North Central
State, which was divided to Kaduna and Katsina
State in 1987.



The population of Kaduna State is 6,066,562
[3]. It is characterized by a tropical climate
with two seasons; a rainy season of
approximately 210 days (May to October), with a
mean annual rainfall of 1092.8 mm, and the dry
season which spans between November and
April. The monthly mean temperature shows a
maximum of 39.7C in June and 13.8T in
December.

The State has twenty-three (23) Local
Government Areas (LGAs) and three Senatorial
Zone. These include the Kaduna north,
Kaduna central and Kaduna south Senatorial
Zone.

From these three senatorial zones, three
hospitals will be selected namely: Barau Dikko
Teaching Hospital Kaduna (Kaduna Central),
General Hospital Kwoi (Kaduna South), Hajiya
Gambo Sawaba General Hospital, Zaria (Kaduna
North).

end
Kaduna North
Senatorial Zone

Kaduna Central
Senatorial Zone

Kaduna South
Senatorial Zone

Boundaries of the
Study Areas
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2.2 Study Population

The study population consists of HIV positive
patients, both males and females of all ages
attending the three selected hospitals, one from
each of the three senatorial districts of the state.
Participants were asked to and helped to fill the
structured questionnaires, which comprised of
demographic information, history of previous
exposure to blood transfusion and donation, age,
socioeconomic background and Sex.

2.3 Inclusion Criteria

The inclusion criteria include consented HIV
positive patients of both sexes and ages
attending the selected hospitals.

2.4 Exclusion Criteria

The exclusion criteria were non HIV patients and
HIV positive patients who did not consent.

Fig. 1. Administrative Map of Kaduna State showing

the study areas,

(NPC, 2006)



2.5 Sample Size

The sample size of the study was determined
using the prevalence of CMV antibodies of
13.0% in a research conducted at Kano state
[23], and the Kish Leisle formula:

N=Z?P (1-P)/d”
Where

N = sample size

P = prevalence of CMV antibodies =13.0%

Z = standard normal distribution at 95%
confidence limit =1.96

D = allowable error (5% = 0.05)

Therefore,
Since
N =Z?P(1 - P)/d?
N = 1.962 x 0.13 x (1 — 0.13)
(0.05)?
N = 3.8416 x 0.13 x 0.87

0.0025

N=173.7 samples.

The calculated sample size was 173, hence a
total of 178 samples were collected from HIV
patients in Kaduna State. 62, 58, 58 samples
were collected from the three hospitals
respectively.

2.6 Data Collection

Questionnaires were used to collect data on
demographic risk factors such as age, town of
residence, educational status, occupation,
marital status, type of marriage, history of blood
transfusion, and history of multiple sexual
partners (Appendix I11).

2.7 Sample Collection and Processing

A volume of 5ml venous blood samples were
collected aseptically (by swabbing with 70%
alcohol) with the help of a trained medical
personnel from each HIV positive patient and
dispensed into an anticoagulant (EDTA)
container, between the months of October and
December, 2015. The samples were divided into
two; one part was used for CD," cells count
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estimation, while the other half was centrifuged
at 3,000 rpm for 10 minutes. The plasma were
separated using pipettes, transferred into sterile
cryovials and stored at -20C prior to analysis in
the Virology Laboratory of the Department of
Microbiology, Ahmadu Bello University, Zaria
where ELISA technique was carried out. The
CD," cells count analysis was done in the
respective hospitals. The PCR testing was done
at Veterinary Teaching Hospital, Ahmadu Bello
University, Zaria, Kaduna, Nigeria.

2.8 Laboratory Diagnosis

Plasma samples were analyzed using Enzyme-
linked Immuno-Sorbent Assay (ELISA) technique
for IgG and IgM, wusing the Diagnostic
Automation ELISA CMV IgG and IgM kit
(Diagnostic Automation, Inc., Woodland Hills,
USA).

2.9 Enzyme-linked Immunosorbent Assay

The type of ELISA that was used in the assay
was indirect ELISA CMV IgG and IgM kit
(Diagnostic Automation, Inc., Woodland Hills,
USA). The principle of the assay is that the
purified CMV antigens coated on the surface of
the micro wells of Diagnostic Automation ELISA
IgG or IgM, reacts with CMV specific antibodies
by binding (if present in patient’s diluted plasma)
when added to the wells, all unbound materials
are washed away. After the addition of enzyme
conjugate, it binds to the antibody-antigen
complex. Excess enzyme conjugate is washed
off and TMB Chromogenic substrate is added.
The enzyme conjugate -catalytic reaction is
stopped at a specific time with a stop solution.
The intensity of the colour generated is
proportional to the amount of IgG or IgM specific
antibodies in the samples. The results are read
by micro well reader and compared in a parallel
manner with calibrators and controls.

2.10 Test Procedure

2.10.1 Enzyme-linked immunosorbent _assay

(ELISA)

All refrigerated samples and reagent were
brought to room temperature (20-25C) on the
laboratory bench and gently mixed. A 1x washing
buffer was prepared by adding distilled or
deionized water to 20x wash concentrate to a
final volume of 1 liter.



A 96 well plane micro titre plate was labelled and
positive and negative controls, cut off calibrator,
positive and negative calibrators and samples
were labelled according to labels of the wells in
the micro titre plate. A 1:40 dilution of samples,
control positive and negative cut off calibrator
and negative and positive calibrators were
prepared by pipetting 195 pl of sample diluent
using 200 pl multiple channeled micropipettes
into each labelled well. About 5 pl of the test
samples, negative and positive controls, cut off
and calibrators were pipetted using 10 pl
micropipette into the 195 pl of sample diluents in
the corresponding wells. The micro titre plate
was then shaken gently on the surface of the
bench to mix the contents.

A 96 well micro titre plate coated with CMV
antigens in each well, was labelled the same way
the plane micro titre plate was labelled and 100
pl of diluted test samples, calibrators, cut off
calibrator and positive and negative controls
were pipetted using 200 pl multiple channeled
micropipette and dispensed into corresponding
labelled wells of the CMV antigens coated micro
titre plate. A volume of 100 pl of sample diluent
was dispensed into 1A well position as blank.
The holder was tapped to remove air bubbles
from the liquid and mixed well followed by
incubation for 30 minutes at room temperature.

The diluted samples, positive and negative
controls, cut off, calibrators and blank were all
removed from wells and washed three times with
washing buffer then blotted with tissue paper.

A volume of 100 ul of enzyme conjugate was
pipetted using multiple channeled micropipettes
and dispensed into each well and incubated for
30 minutes at room temperature after which the
enzyme conjugate was removed from all the
wells and washed three times with wash buffer
as before followed by blotting with tissue paper.

About 100 pl of TMB chromogenic substrate was
pipetted with multiple channeled micropipettes
and dispensed into each well then incubated for
15 minutes at room temperature.

Finally, 100 pl of stop solution was added with
the use of multiple channeled micropipettes to
each well to stop the reaction, making sure that
there were no air bubbles before reading.

The optical density (O.D) was then read with GF-
3000 micro plate reader (B brand scientific
instrument England) at 450 nm wavelength.
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2.11 Results for CMV IgG

1. The mean of duplicate calibrator value X
was calculated.

2. The mean of duplicate positive control,
negative control and patient samples were
calculated.

3. The CMV G Index of each determination
was calculated by dividing the mean
values of each sample by calibrator mean
value, X

2.12 Interpretation

Negative: CMV G Index of 0.90 or less are
seronegative for IgG antibody to CMV. (<1.1
IU/ml)

CMV G

Equivocal: Index of 0.91-0.99 are

equivocal.

Positive: CMV G Index of 1.00 or greater, or |U
value greater than 1.2 are seropositive.

2.13 Results for CMV IgM

1. To obtain cut off OD value: The OD of
calibrator was multiplied by factor (f)
printed on label of calibrator.

2. The CMV IgM Index of each determination
was calculated by dividing the OD value of
each sample by obtained OD value of cut
off.

2.14 Interpretation

Negative: CMV M Index of less than 0.09 are
negative for IgM antibody to CMV.

Equivocal: CMV M Index of less than 0.91-0.99
is equivocal.

Positive: CMV M Index of 1.0 or greater are
positive for IgM antibody to CMV.

2.15 CD," Cells Estimation

The CD," was determined using an automated
Cyflow CD," cells counter. Twenty microlitre (20
ul) CD," (CD," MAB PE PARTEC CD,") antibody
was pipetted into Partec test tube (Rohren tube)
followed by twenty microlitre (20 ul) of well mixed
whole blood, was gently mixed and incubated in
the dark for 15 minutes at room temperature.
Eight hundred microliter (800 pl) of CD," buffer
(Essy count kit no lais PARTEC CD,") was



pipetted into the test tube and also mixed gently.
The tube was then plugged on the sensor for
counting as adopted by Musa et al. [23].

2.16 Molecular Detection of CMV

The detection of CMV DNA in IgM-seropositive
samples was done by Polymerase Chain
Reaction (PCR).

2.17 PCR Assay

Only samples that are seropositive to CMV IgM
antibody were subjected to PCR testing.
Cytomegalovirus DNA was detected by PCR
assay using pair of primers associated with the
glycoprotein B gene the size of the B gene is
257bp:  5-CGGTGGAGATACTGCTGAGGTC-
3'(P1, sense nucleotides 82494-82515), 5'-
CAAGGTGCTGCGTGATATGAAC-3'(P2,

antisense nucleotides 82729-82750) [24].

2.18 Genomic DNA Extraction Using
Zymo Research Kits

One (1) ml of the sample was dispensed to each
1.5 ml eppendorff tubes, the tubes were
centrifuged at 10000 g for 1 min, supernatant
was discarded, and Pellets were re-suspended in
600 pl lysis buffer and incubated at 56 for 30
mins. The mixture was transferred to spin column
in a collection tubes and centrifuged at 10000 g
for 1min, flow through together with the column
was discarded.

The spin column thereafter was inserted into a
new collection tubes 500 pl of wash buffer | was
added and centrifuged at 10000 g for 1 min, flow
through was discarded, 500 pl of was buffer I
was also added and centrifuged at 10000 g for 1
min, the flow through was discarded.

The spin column was then centrifuged at 10000
g for 2 mins to remove residual alcohols and salt,
the collection tube was discarded and the spin
column inserted into a 1.5 ml micro-centrifuge
eppendorff tube. One hundred (100) ml of elution
buffer was added to the spin column and
incubated at room temperature for 2mins, and
centrifuged at 10000 g for 2 mins, and then the
spin column was discarded.

The resultant DNA in 1.5 ml micro-centrifuge
tube was stored in -86<C refrigerator for later use
in the downstream applications.
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2.19 Electrophoresis

The casting apparatus was assembled with the
combs placed in position, 1.5 g of Agarose
powder was weighed and 100 ml of TBE buffer
was added, the mixture was microwaved and
cooled to 45<C. Five (5 pl) ethidium bromide was
added and shaken to be uniformly distributed,
the preparation was carefully poured into the
casting tray and allowed to solidify, the combs
were carefully removed and the casting tray was
removed and transported to electrophoretic tank
containing TBE buffer, the vacuum of the buffer
was adjusted to the maximum.

Fifteen (15) ul of PCR product was mixed with 5
pl of 6 times loading buffer and loaded into each
well, the first well was loaded with 50 bp DNA
ladder, the tank was covered and connected to
electric power pack, which was switched on and
ran at 80V for 45 min.

The gel tray was taken into gel documentation
units, the gel was carefully slipped down from the
tray to the gel documentation system, and the
gel was viewed and documented in a computer
system [24].

2.20 Statistical Analysis

The data obtained from the questionnaire and
the results of the laboratory analysis were
entered into SPSS (statistical package for social
sciences Version 20) and analyzed. The results
obtained were reduced to percentages and
figures. The Pearson Chi square test at 95%
confidence interval at 0.05 level of significance
was used to determine the relationship between
the demographic data and prevalence rates.

3. RESULTS

3.1 Seroprevalence Outcome of HIV
Positive Patients Tested for Anti-CMV
IgG/IgM  Antibodies among  the
Selected Hospitals in Kaduna State

A total of 178 blood samples of HIV positive
patients attending the three selected General
Hospitals in Kaduna State were randomly
collected. Volunteers were drawn from Hajiya
Gambo Sawaba General Hospital Zaria
(HGSGHZ), General Hospital Kwoi (GHK), and
Barau Dikko Teaching Hospital Kaduna
(BDTHK). Each hospital was represented with
62, 58, 58 patients respectively.



Questionnaires were administered to these
patients to obtain information used to assess the
risk factors associated to CMV infection.

The overall seroprevalence of CMV IgG and IgM
among the studied population was found to be
99.4%  (177/178) and 11.8% (21/178)
respectively. The result distributed by hospitals
has shown the seroprevalence of 100% (62/62),
98.3% (57/58), 100% (58/58) for IgG and 0%
(0/62), 18.9% (11/58), 17.2% (10/58) for IgM
from the three hospitals; HGSGHZ, GHK,
BDTHK respectively. The seroprevalence of 1IgG
showed no significant difference across the three
hospitals studied x° = 2.081, df = 2, p = 0.353).
While significant difference was observed in IgM
between the three hospitals (x°= 12.808, df = 2,
p = 0.002), (Table 1).

3.2 Seroprevalence Outcome of HCMV in
Relation to CD ," Cells Range

The prevalence of HCMV base on CD, cells
range in this study showed no significant
difference between CD," cells range and HCMV
infection at p = 0.091 for 1gG while there was
significant difference between CD," cells range
and HCMV infection at p = 0.039 for IgM. The
highest prevalence was recorded in CD," cells
range 251-500 which was 78(43.8%) for IgG and
501-750 which is 7(3.9%) for IgM, with the lowest
prevalence recorded in CD," cells range 1001-

90
80
70

60

50

Number

o o

o

1-250 251-500 501-750

40
3
2
1
3 6 7 3 111
O — —
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1250 which is 1(0.6%) for 1gG and 1501-1750
which is 0(0.0%) for IgM, (Fig. 2).

3.3 Comparative Seropositivity of HCMV
IgG/IgM among HIV Seropositive
Patients

Out of the 178 samples analyzed, 177 were
positive to IgG whereas only one sample was
found to be negative to IgG. While 21 were
positive to IgM and 157 were negative to IgM as
shown in figure (Fig. 3).

3.4 Socio-demographic Data and
Seropositive Outcome of HIV Patients
Tested for  Anti-CMV IgG/IgM
Antibodies

From the various socio-demographic data for
HCMV infection considered, age was classified
into fifteen (15) different age groups of five (5)
years interval as follows: 1-5, 6-10, to 71-75. The
result shows that there was no significant
difference between age group and HCMV
infection in both IgG and IgM at p = 0.994 and p
= 0.656 respectively. Highest prevalence was
observed in HIV patient in age group 36-40 with
34(19.1%) for IgG, while in age group 31-35 with
8(4.8%) for IgM. On the other hand lowest
prevalence was observed in the age group 1-5
with 1(0.6%) for 1IgG and 71-75 with 0(0.0%) for
IgM.

2 21 110
LN | — —
751-1000 1001-1250 1251-1500 1501-1750

CD,*interval

M No. tested

Fig. 2. Seropositivity of CMV antibodies in relatio

M No. positive for CMV IgG

No. positive for CMV IgM

nto CD4 " counts among HIV patients
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157
21
IGM+VE IGM-VE

Immunoglobulins‘

Fig. 3. Comparison of CMV IgM and CMV IgG seroposit

Table 1. Seroprevalence outcome of HIV patients tes

ivity among HIV patients

ted for anti-CMV IgG/IgM antibodies

among the selected hospitals in Kaduna State

Variables No. tested No. positive (%) Statistical No. positive (%) Statistical
(%) anti-CMV IgG values anti-CMV IgM values

Hospital

HGSGHZ 62(34.8) 62(100) X°=2.081 0(0.0) X’ = 12.808

GHK 58(32.6) 57(98.3) df=2 11(19.0) df =2

BDTH 58(32.6) 58(100) P =0.353 10(17.2) P =0.002

Total 178(100) 177(99.4) 21(11.8)

HGSGHZ = Hajiya Gambo Sawaba General Hospital Zaria; GHK = General Hospital Kwoi; BDTHK = Barau
Dikko Teaching Hospital Kaduna

Analysis of prevalence base on sex shows that
there was no significant difference between
HCMV and sex at p = 0.497 and p = 0.071 for
IgG and IgM respectively. With female having the
highest prevalence of 121(67.9%) and 18(10.1%)
IgG and IgM respectively. While male have the
lowest prevalence of 56(31.5) and 3(1.7) 1gG and
IgM respectively.

The prevalence base on marital status showed
that there was no significant difference between
HCMV infection and marital status for IgG at p =
0.895, but there was significant difference
between HCMV infection and marital status for
IgM at p = 0.020. With married having the
highest prevalence of 110 (61.8%) and 11(6.2%)
for 1I9gG and IgM respectively, while the lowest
prevalence was observed in divorced 9(5.1%) for
IgG and widow 2(1.1%) for IgM.

Further, analysis of HCMV infection base on type
of marriage, showed that there was no significant

difference between type of marriage and HCMV
infection at p = 0.722 and p = 0.253 for IgG and
IgM respectively. However, highest prevalence
was recorded in monogamy 107(60.1%) and
16(9.0%) for 1gG and IgM respectively with the
lowest prevalence in not application 31(17.4%)
and 3(1.7%) 1gG and IgM respectively.

The prevalence of HCMV base on occupation
showed that there was no significant difference
between occupation and HCMV infection at p =
0.411 and p = 0330 for IgG and IgM
respectively. Highest prevalence was recorded in
house wife 62(34.8%) and 7(3.9%) for 1IgG and
IgM respectively, with the lowest prevalence
recorded in student 9(5.1%) and 0(0.0%) for 19gG
and IgM respectively.

The prevalence of HCMV base on level of
education showed that there was no
significant difference between level of education
and HCMV infection at p = 0.721 and p = 0.500



for 1IgG and IgM respectively. With the
highest prevalence recorded in secondary
57(32.0%) and 8(4.5%) for IgG and IgM
respectively, lowest prevalence was observed in
not educated 12(6.7%) for IgG and in tertiary
3(1.7%) for IgM.

Analysis of HCMV infection among household
number range showed that there was no

Table 2. Socio-demographic data and seropositive ou
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significant difference between household number
range and HCMV infection at p = 0.903 and p =
0.573 for IgG and IgM respectively. Highest
prevalence was recorded in household number
range 1-5 which is 89(50.0%) for IgG and 6-10
which is 11(6.2%) for IgM, with the lowest
prevalence recorded in household number range
21-25 which is 2(1.1%) and 0(0.0%) for IgG and
IgM respectively (Table 2).

tcome of HIV patients tested for anti-CMV

IgG/IgM antibodies

Variables No. tested (%) No. positive Statistical  No. positive Statistical values
(%) anti-CMV  values (%) anti-CMV
IgG IgM

Age(years)
1-5 1(0.6) 1(0.6) 0(0.0)
6-10 1(0.6) 1(0.6) 0(0.0)
11-15 1(0.6) 1(0.6) 0(0.0)
16-20 4(2.2) 4(2.2) 1(25)
21-25 10(5.6) 10(5.6) x’=4.259 2(20) x°=11.385
26-30 34(19.1) 33(18.5) df =14 2(5.8) df =14
31-35 33(18.5) 33(18.5) P=0.994 8(24) P =0.656
36-40 34(19.1) 34(19.1) 3(8.8)
41-45 21(11.8) 21(11.8) 2(9.5)
46-50 18(10.1) 18(10.1) 3(16.7)
51-55 13(7.3) 13(7.3) 0(0.0)
56-60 4(2.2) 4(2.2) 0(0.0)
61-65 1(0.6) 1(0.6) 0(0.0)
66-70 1(0.6) 1(0.6) 0(0.0)
71-75 2(1.1) 2(1.1) 0(0.0)
Total 178(100) 177(99.4) 21(11.8)
Sex
Male 56(31.5) 56(31.5) ’=0.462 3(5.4) X’ = 3.257

df =1 df=1
Female 122(68.5) 121(67.9) P=0.497 18(14.8) P =0.071
Total 178(100) 177(99.4) 21(11.8)
Marital status
Single 34(19.1) 34(19.1) 4(11.8)
Married 111(62.4) 110(61.8) 11(10) X’ =9.875
Divorced 9(5.1) 9(5.1) X°=0.607 4(44.4) df =3
Widow 24(13.5) 24(13.5) df =3 2(8.3) P =0.020
Total 178(100.1) 177(99.5) P=0.895 21(11.8)
Types of marriage
Monogamy  108(60.7) 107(60.1) X°=0.652  16(9.0) X’ =2.746
Polygamy 39(21.9) 39(21.9) df =2 2(1.1) df =2
Not 31(17.4) 31(17.4) P=0.722 3(1.7) P =0.253
Applicable
Total 178(100) 177(99.4) 21(11.8)
Occupation
Civil Servant  37(20.8) 37(20.8) 2(1.1)
Farmer 34(19.1) 34(19.1) X°=3.967 6(3.4) X°=4.610
Business 36(20.2) 35(19.7) df =4 6(3.4) df =4
House Wife  62(34.8) 62(34.8) P=0.411 7(3.9) P =0.330
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Variables No. tested (%) No. positive Statistical  No. positive Statistical values
(%) anti-CMV  values (%) anti-CMV
IgG IgM
Student 9(5.1) 9(5.1) 0(0.0)
Total 178(100) 177(99.5) 21(11.8)
Level of education
Primary 32(18.0) 32(18.0) 4(2.2)
Secondary  58(32.6) 57(32.0) X°=2.081 8(4.5) X* = 3.360
Tertiary 38(21.3) 38(21.3) df =4 3(1.7) df=4
Quranic 38(21.3) 38(21.3) P=0.721 3(1.7) P =0.500
Not 12(6.7) 12(6.7) 3(1.7)
Educated
Total 178(99.9) 177(99.3) 21(11.8)
Household no. range
1-5 89(50.0) 89(50.0) 10(5.6)
6-10 69(38.8) 68(38.2) 11(6.2)
11-15 11(6.2) 11(6.2) x°=1.589 0(0.0) X’ =3.841
16-20 5(2.8) 5(2.8) df =5 0(0.0) df=5
21-25 2(1.1) 2(1.1) P=0.903 0(0.0) P =0.573
26-30 2(1.1) 2(1.1) 0(0.0)
Total 178(100) 177(99.4) 21(11.8)
3.5Risk Factors and Seropositive 3.6 Clinical Features and Seropositive

Outcome of HIV Patients Tested for
Anti-CMV IgG/IgM Antibodies

Analysis of HCMV infection base on preferred
mode of sexual activity showed that there was no
significant difference between preferred mode of
sexual activity and HCMV infection at p = 0.940
and p = 0.714 for IgG and IgM respectively.

Analysis in relation to multiple sexual partner with
HCMV, showed that there was no significant
difference between multiple sexual partner and
HCMV infection at p = 0.678 and p = 0.540 for
IgG and IgM respectively.

In relation to tribal mark with HCMV, showed that
there was no significant difference between tribal
mark and HCMV infection at p = 0.359 and p =
0.108 for IgG and IgM respectively.

Analysis in relation to hard drug with HCMV,
showed that there was no significant difference
between hard drug and HCMV infection at p =
0.865 and p = 0.407 for IgG and IgM
respectively. Analysis base on blood transfusion
with HCMV, showed that there was no significant
difference between blood transfusion and HCMV
infection at p = 0.737 and p = 0.387 for IgG and
IgM respectively.

Analysis base on ART with HCMV, showed that
there was no significant difference between ART
and HCMV infection at p = 0.797 and p = 0.498
for IgG and IgM respectively, (Table 3).

Outcome of HIV Patients Tested for
Anti-CMV 1gG/IgM Antibodies

Further analysis of the result based on clinical
features, history of temporary deafness or partial
blindness with HCMV showed that there was no
significant  difference  between history of
temporary deafness or partial blindness and
HCMV infection at p = 0.114 and p = 0.308 for
IgG and IgM respectively.

Analysis in relation to spontaneous miscarriage
with HCMV, showed that there was no significant
difference between spontaneous miscarriage
and HCMV infection at p = 0.555 and p = 0.099
for IgG and IgM respectively.

Analysis in relation to fever with HCMV, showed
that there was no significant difference between
fever and HCMYV infection at p = 0.349 and p =
0.304 for IgG and IgM respectively.

Analysis in relation to fatigue with HCMV,
showed that there was no significant difference
between fatigue and HCMV infection at p = 0.349
and p = 0.923 for IgG and IgM respectively.
Analysis in relation to headache with HCMV,
showed that there was no significant difference
between headache and HCMV infection at
p = 0.419 and p = 0.549 for IgG and IgM
respectively. Analysis in relation to difficulty in
breathing with HCMV, showed that there was no
significant  difference between difficulty in
breathing and HCMV infection at p = 0.632 and
p = 0.949 for IgG and IgM respectively.
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Table 3. Risk factors and seropositive outcome of H IV patients tested for anti-CMV IgG/IgM

antibodies

Variables No. tested (%) No. positive Statis tical No. positive Statistical

anti-CMV IgG values anti-CMV IgM values

(%) (%)
CD4+ cells range
1-250 33(18.5) 33(18.5) 3(1.7)
251-500 78(43.8) 78(43.8) 6(3.4)
501-750 48(27.0) 48(27.0) x°=10.928  7(3.9) X°=13.238
751-1000 15(8.4) 14(7.9) df=6 3(1.7) df =6
1001-1250 1(0.6) 1(0.6) P =0.091 1(0.6) P =0.039
1251-1500 2(1.1) 2(1.1) 1(0.6)
1501-1750 1(0.6) 1(0.6) 0(0.0)
Total 178(100) 177(99.5) 21(11.9)
Preferred mode of sexu al activity
Homosexual 1(0.6) 1(0.6) x° = 0.006 0(0.0) x°=0.135
Heterosexual 177(99.4) 176(98.8) df=1 21(11.8) df=1
Total 178(100) 177(99.4) P =0.940 21(11.8) P=0.714
Multiple sexual partner
Yes 26(14.6) 26(14.6) x°=0.172 4(2.2) x°=0.376
No 152(85.4) 151(84.8) df=1 17(9.6) df=1
Total 178(100) 177(99.4) P=0.678 21(11.8) P =0.540
Tribal mark ] ]
Yes 97(54.5) 96(53.9) x° = 0.840 8(4.5) X’ = 2.582
No 81(45.5) 81(45.5) df=1 13(7.3) df=1
Total 178(100) 177(99.4) P =0.359 21(11.8) P =0.108
Hard drug ] ]
Yes 5(2.8) 5(2.8) x° = 0.029 0(0.0) x°=0.688
No 173(97.2) 172(96.6) df=1 21(11.8) df=1
Total 178(100) 177(99.4) P =0.865 21(11.8) P = 0.407
Blood transfusion ] ]
Yes 18(10.1) 18(10.1) x°=0.113 1(0.6) x°=0.750
No 160(89.9) 159(89.3) df=1 20(11.2) df=1
Total 178(100) 177(99.4) P=0.737 21(11.8) P =0.387
On ART
Yes 167(93.8) 166(93.2) x° = 0.066 19(10.7) x° = 0.459
No 11(6.2) 11(6.2) df=1 2(1.1) df=1
Total 178(100) 177(99.4) P =0.797 21(11.8) P =0.498

e M 1 2 3 4 5 6 7 8 9 1o 11

Plate I. Agarose gel electrophoresis of PCR amplifi  ed glycoprotein B gene of cytomegalovirus:
Lane M 50 bp DNA ladder and lanes 1-11 PCR amplicon s
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Table 4. Clinical features and seropositive outcome
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of HIV patients tested for anti-CMV IgG/IgM

antibodies

Variables No. tested No. positive Statistical No. positive Statistical

(%) (%) anti- values (%) anti-CMV  values

CMV IgG IgM

History of temporary deafness or partial blindness
Yes 51(28.7) 50(28.1) X’=2.504  8(4.5) X° = 1.039
No 127(71.3) 127(71.3) df=1 13(7.3) df=1
Total 178(100) 177(99.4) P=0.114 21(11.8) P =0.308
Spontaneous miscarriage
Yes 39(21.9) 39(21.9) X’=1177  4(2.2) X’ =4.621
No 82(46.1) 81(45.5) df=2 14(7.9) df=2
Not applicable 57(32.0) 57(32.0) P =0.555 3(1.7) P =0.099
Total 178(100) 177(99.4) 21(11.8)
Fever
Yes 95(53.4) 94(52.8) X°=0.879 9(5.1) X° = 1.058
No 83(46.6) 83(46.6) df=1 12(6.7) df=1
Total 178(100) 177(99.4) P =0.349 21(11.8) P =0.304
Fatigue
Yes 83(46.6) 83(46.6 X°=0.879 10(5.6) X° = 0.009
No 95(53.4) 94(53.4) df=1 11(6.2) df=1
Total 178(100) 177(100) P =0.349 21(11.8) P =0.923
Headache
Yes 108(60.7) 107(60.1) X° = 0.652 14(7.9) X° = 0.358
No 70(39.3) 70(39.3) df=1 7(3.9) df=1
Total 178(100) 177(99.4) P =0.419 21(11.8) P =0.549
Difficulty in breathing
Yes 33(18.5) 33(18.5) X°=0.229 4(2.2) X° = 0.004
No 145(81.5) 144(80.9) df=1 17(9.6) df=1
Total 178(100) 177(99.4) P =0.632 21(11.8) P =0.949
Nose bleeding
Yes 14(7.9) 13(7.3) x’=11.780  1(0.6) X°=0.316
No 164(92.1) 164(92.1) df=1 20(11.2) df=1
Total 178(100) 177(99.4) P =0.001 21(11.8) P=0574

Analysis in relation to nose bleeding with HCMV,
showed that there was significant difference
between nose bleeding and HCMV infection
at p 0.001 for I1gG and there was no
significance difference at p = 0.574 for IgM,
(Table 4).

3.7 Polymerase Chain Reaction (PCR)

Out of the eleven randomly selected HCMV IgM
positive samples used, glycoprotein B gene of
cytomegalovirus was detected in five of the
samples following agarose gel electrophoresis of
their PCR amplified product. The band produced
was at 250bp corresponding to the amplicon size
of the glycoprotein B gene of cytomegalovirus.
Therefore, the seroprevalence of CMV DNA
among HIV seropositive subjects was 45%
(Plate 1).
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4. DISCUSSION

Analysis of the result base on CD," cells
count shows that there was no significant
association between HCMV infection and
CD," cells count for IgG, which agrees with the
findings of Irna et al. [25]. But for IgM there
was significant association between HCMV
and CD," cells count which agrees with the
findings of Adeola et al. [26], but contrary to the
findings of Basawaraju et al. [13]; Ojide et al. [27]
and Musa et al. [23] in which there is no
association. This variation might be due to the
fact that most of the HIV positive patients
enrolled in this study were on HAART which
boost their immune system with their CD," cells
count above 300/ ul. The reason for this is not
clear but since most of the patients are on
HAART which affects CD," cell counts, factors



like duration and type of therapy may acts as
cofounders.

The results obtained from this study showed that
the seroprevalence rate of HCMV infection
among HIV positive patients in Kaduna State is
high. A seroprevalence of HCMV, 99.4% for 1gG
and 11.8% for IgM, of the cytomegalovirus
infection among HIV patients in Kaduna State
was obtained in this study. This signify that HIV
is a predisposing factor for HCMV. This result is
similar to the seroprevalence of 100% among
HIV positive patients reported in Maiduguri
University Teaching Hospital north east Nigeria,
and from Lagos University Teaching Hospital,
south west Nigeria, and Burkina Faso by Ibrahim
et al. [28]; Akinbami et al. [29] and Ledru et al.
[30], respectively that documented a prevalence
of anti-CMV IgG antibody of 100% among HIV-
infected patients. It also agrees with the findings
of Yeroh et al. [31] who reported the prevalence
of 94.8% among pregnant women in Kaduna
State. It also agrees with the work of Ojide et al.
[27] who reported the prevalence of 98.8% for
19G.

However, this is contrary to the report by
Manjusha et al. [32] stating a lower
seroprevalence of CMV- IgG (10.4%) and CMV -
IgM (8.4%) antibody in HIV positive patients.

In this study, the specific CMV IgM antibodies
seropositivity was found to be 21(11.8%). This
seroprevalence is high when compared to the
prevalence range of (8.0-8.5%) in developing
countries [33,34]. It is equally higher than the
world range (0 — 10%) [35]. The prevalence rate
is higher when compared to the work done by
Akinbami et al. [36] (6.6%) in their study among
immunocompromised (HIV) patients at Lagos
University Teaching Hospital. It is also high when
compared to the work of Basawaraju et al. [13]
(9.52%) that was carried out among AIDS
patients in India. The prevalence rate does not
correlate with those of Chakravarti et al. [17];
Chakravarti et al. [37]; and Mujtaba et al. [38] in
which they observed seropositivity rates of about
3 — 10%. Our finding is almost similar to the work
done by Neusa et al. [39] in Brazil among HIV
infected prison inmates where prevalent rate of
11.36% was reported. It is also similar when
compared to the work done by Adeola et al. [40]
in llorin with the prevalence of 11.1%. It is
however lower, when compared to the work done
by Musa et al. [23] in Kano with prevalent rate of
13%, and [41] who reported prevalent rate of
14% among HIV patients. The reason for the
high prevalence of HCMV infection among HIV
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positive patients in Kaduna State may be
associated with the depreciating socioeconomic
standard, poor hygienic practices, low standard
of education among the rural patients. Racial
differences between the populations, enormous
cultural and economic differences between
developed countries (where the study was
previously carried out) and developing countries
like Nigeria are valid factors that might be
responsible for this variation in prevalence rates
obtained, which justifies the report of Neto et al.
[42] and Nishimura et al. [43].

The distribution of the prevalence rates of HCMV
infection in the three geographical zones, for 1IgG
shows that there was no significant difference
with Zaria having the highest prevalence rate
and Kwoi having the lowest prevalence rate.

Most of the HIV positive patients involved in this
study from Zaria zone, came from Zaria city
where there is congestion of settlement leading
to poor hygienic living and overcrowding. It was
also noticed that majority of the HIV positive
patients from Zaria zone have low education and
are non-employed which could possibly be the
reasons of this highest prevalence [31]. The
lowest prevalence rate obtained in Kwoi might be
as a result of enlightenment and better hygienic
environments for living. This result agrees with
the report of [44] who asserted that
seroprevalence of HCMV differs by countries and
regions. But on the other hand, for the
seroprevalence of IgM in the study areas, there
was a significant difference between the three
geographical zones, with Kwoi having the
highest prevalence rate and Zaria having the
lowest prevalence rate.

The prevalence of HCMV DNA among HIV
seropositive subjects was found to be 45%. This
gene can be detected as early as one week after
initial infection, the individuals harboring the
active virus could progress to chronic infection
and eventually develop ocular retinitis and
encephalitis if not treated.

Analysis of the results by age shows that there
was no significant association between CMV and
age, which agrees with the report of Yeroh et al.
[31] and contrary to previous report of Okwori et
al. [45] and Adeola et al. [40].

Seropositivity of specific CMV IgM antibodies in
relation to different age groups revealed that
CMV antibodies are high between age groups
21-30 and 31-40 years. This finding agrees with
that of Musa et al. [23] and also is in



concordance with the study conducted by Okwori
et al. [45]. Zhong and Ma [46] reported that this
trend could be attributed to the fact that the
above mentioned age groups represent active
and sexually matured youths with the tendency
towards sexual promiscuity and its resultant
likelihood of high infection rates.

There was no association between HIV positive
patients who received blood transfusion and
those that were not, and the seroprevalence was
higher among those that were not transfused
than those that had been transfused, implying
that previous history of blood transfusion is not a
risk factor for CMV infection. This agrees with the
findings of [15,31,40]. But disagrees with the
report of [47], where blood transfusion was
shown to be a risk factor for transmission of CMV
infection. The reasons for the disagreement here
could be as a result of the disproportionate size
of HIV positive patients who were transfused to
those who were not transfused enrolled in the
study, and possible explanations is that there are
various other routes through which CMV is
transmitted in Nigeria including intrauterine (or at
parturition), breastfeeding, sexual contact and
spread from children.

There was no significant difference in the level of
CMV IgM among the HIV positive patients that
were on ART and those that were not. This
agrees with the findings of Adeola et al. [40].

Analysis of the result base on preferred mode of
sexual activity showed that there was no
significant difference between CMV IgG infection
and preferred mode of sexual activity, with the
prevalence of 99.8% for heterosexual patients.
This closely agrees with the findings of Ngangom
et al. [48] who reported the prevalence of 96.8%.
Also, a study that was carried out in Ghana by
Compston et al. [49], found that more than 90%
of the heterosexually acquired HIV infected
persons are positive for CMV IgG.

Our study on the multiple sexual partners in the
study area showed that there was no significant
difference between the CMV IgG and IgM
infection and multiple sexual partners. This
deviates from the findings of [40], who reported
that there is statistical association in the
seropositivity outcome of anti-CMV IgM and anti-
CMV IgG antibodies and the number of sexual
partners. The disagreement might be due to the
fact that there are other routes of acquiring CMV
if in contact with saliva, urine, semen of an
infected person.
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There was no significant difference in the
seropositivity outcome of anti-CMV IgM and IgG
antibody among the two sex groups, which
agrees with the findings of [40]. But, there was
deviation from what was reported by Redwan et
al. [50], in which there was significant difference.
This study revealed that females living with HIV
are more susceptible to specific CMV IgM and
IgG antibodies than their male counterparts;
female subjects showed high prevalence rate of
18 (10.1%) IgM and 121(67.9%) IgG than males

3 (1.7%) IgM and 56 (31.5%) IgG. The
infective/reactive rate was significantly higher
among the females than in their males’
counterparts. The possible reason is that their
immune  system is  suppressed  during
mensuration, pregnancy and poor hygienic
practice.

Based on level of education, our study showed
that there was no significant difference between
CMV IgG and IgM infection and level of
education. This agrees with the findings of [51]. It
also agrees with the findings of [31,52].

This study shows no statistical association in the
seropositivity outcome of anti-CMV IgM antibody
among the various occupational groups. Also, it
was observed that there was no significant
difference in the seropositivity outcome of anti-
CMV IgG antibodies among the subjects. This
agrees with the findings of [40,51,52].

Based on marital status, our study showed that
there was no significant difference between CMV
IgG infection and marital status but significance
difference was observed between CMV IgM
infection and marital status which is in line with
the findings of [40,51]. The seroprevalence rate
is higher among the married perhaps due to the
direct contact with contagious secretions from
their own children or poor hygiene practice.
Based on the use of hard drugs, the findings
showed that there was no significant difference
between CMV infection and use of hard drugs in
the study area. This agrees with the findings of
[52]. Whereas, based on spontaneous
miscarriage, it was found that there was no
significant difference between CMV infection and
spontaneous miscarriage, which agrees with the
findings of Umeh et al. [52].

5. CONCLUSION

This study has demonstrated the prevalence of
cytomegalovirus among HIV positive patients in
Kaduna State, Nigeria. The data were generated
from three Hospitals, one from each of the three



senatorial region of the state. Our study provides
evidence that cytomegalovirus infection is highly
endemic in the studied area, thereby posing a
threat of hearing loss, neurodevelopmental delay
and vision loss. Thus, HIV and HCMV mixed
infections were recorded in the study area. With
this high prevalence rate, lack of vaccine against
the disease, and traditional lifestyle that
predisposes acquiring infection, transmission of
the virus will probably increase and pose more
potential public health concern.

Detection of CMV by PCR among HIV positive
patients indicates need for therapeutic
intervention and other baseline laboratory
investigation to establish prognosis and also for
use as benchmark for the treatment of the
disease.

The risk factors that were found to be associated
with CMV infection in the study area include;
geographical location of the HIV positive
patients, marital status, and CD," cells range.
There was no statistical association between
CMV infection and age, sex, occupation, level of
education, multiple sexual partner, and preferred
mode of sexual activity, tribal mark, hard drug,
blood transfusion and ART.

6. RECOMMENDATION

The populace needs to be engaged in health talk
creating awareness of the infection and its
consequences. This knowledge will help in
curbing the transmission. This campaign will
stress issues like dangers of indiscriminate
unprotected sex, traditional scarification
and tattooing, transmission from mother to child
and other crude practices that predispose
infection.

Since almost all subjects were exposed to CMV
infection, intervention should be step up to
prevent vertical transmission of human CMV
from HIV infected mothers to their children.

There is need for partnership between non-
governmental organizations and government to
intervene on issues of vaccine development,
treatment and surveillance.
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APPENDIX II

Sample of the patients’ consent form

DEPARTMENT OF MICROBIOLOGY
SCHOOL OF POSTGRADUATE STUDIES
AHMADU BELLO UNIVERSITY, ZARIA. NIGERIA.

INFORMED CONSENT FORM (ICF)
Bevial Mo s Hospionl No.? wiiiiiintiomaniieniis A e T I e L ik G s

This Informed Consent Form is basically for immunecompromissed (HIV) patients.attending somse selecred Hospitals in the three
senatorial distrie! of Kaduna Swate. We are mvinng you 1o participate in this research work titled v“Seroprevilence amd
Muolecular detection of Human Cylomegalovires in (mmugocompromissed (HIV) patients in Kodunn State Nigerin®™ The
preseptatton of Human Cylomegalovirns disease ranges from subclindeal infection which may lead to hearing, cognitive and
motor impairment. Clinical syndromes thal may be observed inclode: encephalitis, poeumonitis, hepatitis, retinitis, colitis and
graft rejection. microcephaly. mental retardation. spastic paralysis. hepatosplenomegaly. anemin, thrembocytopenia, deafess and
optic nerve atroplyy leading o blindness. Differences in vires sirams. as well as incompletely understood hose mymmne factors are
likely responsible for the range of clinical symproms. The research will involve the collection of blood samples of HIV panents:
The results obrained tereby may be used in any way o0 improve e understanding and manapement of e disease in or
comumuary. Individual dain will be reated with strict confidentinlity. Participation is strictly voluntary and refusal o participate
i the research stody will not in angy way affect your right and benefit in this clinic hospital

CERTIFICATE OF CONSENT

Uy R S e e b s N ek e e A PEEIE - e Bt A W Ak i e i 8 W A et e o | DY £ M TR R LR 0
participaie in thiz study. The full procedures of the test/smdy have been explained to me by the investigator. T understand that
blood sample will be taken for fhe fest. | therefore give s consent volustanily withour baing sulyjecred toany préssura.

DR OF PAPHEIDANE .. o i e 4o dn e s o bt A e e b it
Signaturs/right thumhb print of participant . o b Y i IXERE ovevrsvin e frrs i

Sratement by Witness:
1 have wimessed the accourate reading of the consent form and detnil explanation of the stidy to the potentinl participant. and the
tdividual has had the opporunity fo ask questons. T eonfiro that the individual has given consent freely.

DR O WAITBEN. . oot s b it e b ntn b b £ S b= A b e
Sigratiore of WIIERE v . viorvessssrassinsosiosmipunsasionses Date v

Sintement by the Researcher Person Taking Consend

1 confirm that sufficient information. mecluding about risks and benefitz. to make an informed decision have been fully explained
to fe pacticipant. The pacticipant will be given an opporminity o sk quéstions about the study, and all the questions asked by
participant will be answer correctly and (o the best of my ability. T confinm that the individial has not been coerced {nto giving
consent, and the consent has been given freely and volontarily.

1,001 T A I 1 R R R PR e T P S e

T B o eyt e ) R e e e
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APPENDIX III

Sample of the research study Questionnaire

RESEARCH QUESTIONNAIRE

‘We the researchers of Microbiology Department. Faculty of Science Ahmadu Bello University. Zaria
wish to seek for your consent in taking sample of HIV patients in order to carry out our research study on
the topic SEROPREVALENCE AND MOLECULAR DETECTION OF HUMAN
CYTOMEGALOVIRUS IN HIV PATIENTS ATTENDING SOME SELECTED HOSPITALS IN
KADUNA STATE. which involves collection of blood sample. Kindly assist by ticking the appropriate

information which will be treated and kept confidential.

SECTION A: BIODATA

ot T S A T B e il e e e e e
TP ORIEEE S v e o o e e e b P e oo
Nops e e

Sex: Male [ ] Female| .

Marital Status: Single [ ] Married [ | Divorced [ | Widowed [ ] Widower [ ].

SRR

SECTION B: DEMOGRAPHIC DATA AND RISK FACTORS FOR CYTOMEGALOVIRUS

7. Level of education: Primary [ ] Secondary [ ] Tertiary [ ] Quranic [ ] Not educated [ ]
8. Type of marriage: Monogamy [ | Polygamy[ ] NotAvailable[ ]

9. Number of people in the household ...............cooooiiiiii.

10. Lifetime history of multiple (more than one) sexual partmers. Yes[ ]| No[ ]

11. Preferred mode of sexual activity Homo [ ] Hetero [ ]
12. Frequent practices of undergoing through tribal marks and traditional acupunture Yes[ ] No [ ]
13. Taling pareteral hard drugs ¥es[ 1] No[ ]

14. Have you been transfused with blood? Yes[ ] No [ ]

15. Is there history of temporary deafness or partial blindness? Yes[ ] No[ ]
16. Are you on Antiretroviral Therapy: Yes[ ] No[ ]

17. For how long. ... ..ot

SECTION C: CLINICAL INFORMATION
‘What are the symptoms of the ailment?

18. Any miscarriages/abortion? Yes[ ] No[ ] NAT ]
19. Fever: Yes|[ ] No[ |

20. Fatigue: Yes[ ] No[ ]

21. Headache: Yes[ ] No[ ]

22. Low breathing: Yes[ ] No[ ]

23. Nose bleeding: Yes[ ] No[ ]

© 2016 Aliyu et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
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