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Abstract
Background: Cervical cancer is still a public health problem in many
developing countries, like Nigeria. HIV infection makes HPV infec-
tions last longer, progress to squamous intraepithelial lesion of the
cervix, and eventually lead to invasive cervical cancer.
Objective. Find out how often squamous intraepithelial lesions (SIL)
happen and what causes them in HIV-positive women in Sagamu,
southwest Nigeria.
Methods. A cross-sectional study was done with 165 women with HIV
and 165womenwithout HIV. Pap smears were done on all of the people
in the study. The data was looked at with IBM-SPSS Windows v. 23.
Results: Both groups were about the same age and had the same number
of children (P=0.194 and P=0.388, respectively). The participants’
average age (SD) was 36.8 (5.6), and the median number of children
they had was 3. HIV-positive women were much more likely to have
an abnormal cytology smear (24.8%) than HIV-negative women (7.3%)
(2 = 18.904, P 0.001). There wasn’t a link between having HIV and the
severity of cervical lesions (2 = 3.66, P = 0.162). A CD4 cell count
of less than 350 cells/mm3was found to be a strong predictor of an
abnormal cervical cytological smear in HIV-positive women (AOR:
25.5; CI: 8.8-73.5; P 0.001).
Conclusion. In Sagamu, Nigeria, the number of HIV-positive women
with SIL of the cervix was much higher than the number of HIV-
negative women with SIL of the cervix. HIV-positive women, espe-
cially those with a low number of CD4 cells, need cervical smear tests
more often. This will make sure that pre-invasive lesions are found and
treated as soon as possible.
Keywords: Cervical cancer, HIV, HPV, Squamous intraepithelial le-
sion, Prevalence
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INTRODUCTION

Cervical cancer is the fourth leading cause
of cancer and death in women worldwide.1
In Nigeria, 36 per 100,000 women of re-

productive age develop cervical cancer. Due to its
10- to 15-year pre-invasive period, cervical cancer
is preventable and treatable. Nigeria has 4.8% to
14% precancerous lesions.2−4 In wealthy countries,
population screening makes cervical cancer rare.5
Low risk perception, lack of understanding about
cervical cancer screening, and poor access to screen-
ing for early detection contribute to cervical cancer
incidence and mortality in underdeveloped nations.5

Human papillomavirus (HPV) causes squamous in-
traepithelial lesions of the cervix and invasive cervi-
cal cancer. Sub-Saharan Africa has a higher preva-
lence of HPV 45 and 35 than other regions. Young
age at first sexual encounter, multiple sexual part-
ners, male partner with multiple sexual partners,
low socio-economic status, smoking, long-term use
of hormonal contraceptives, and immunosuppres-
sion, especially HIV infection, accelerate progres-
sion from persistent hrHPV infection to squamous
intraepithelial lesion of the cervix and invasive cer-
vical cancer.8
Sub-Saharan Africa has more than two-thirds of
the world’s HIV-positive population.9,10 Nigeria has
9% of the world’s HIV population, or 3 million
people. HIV and HPV can be contracted simul-
taneously. HIV increases hrHPV persistence and
preinvasive cervical lesions.11,12 Southwest Nigerian
HIV-positive women have few data on SIL predic-
tors. This study examined the prevalence and deter-
minants of squamous intraepithelial lesions in HIV-
positive women in Sagamu, Nigeria.

MATERIALS AND METHODS

The study was conducted in Olabisi Onabanjo Uni-
versity Teaching Hospital (OOUTH) Sagamu, Ogun
State, Nigeria. The hospital serves as referral cen-
tre for Obstetrics and Gynaecological services for
neighbouring towns and villages of Ogun and Lagos
States in southwest Nigeria. The study was a com-
parative cross-sectional study involving two groups:

HIV positive women attending Virology Clinic and
HIV negative women attending Gynecology Outpa-
tient and Family Planning Clinics of OOUTH. Preg-
nant women, women in puerperium, womenwith ob-
vious cervical lesions or cancer of the lower genital
tract, and women with prior history of treatment for
pre-cancerous and cancerous lesions of the cervix
were excluded from the study.
The minimal sample size (n) was determined using
the formula for comparison between two groups
when the end point is qualitative.13 Sample size n
= 2(Zα /2 +Zβ )2 P(1-P) / (P1-P2)2 where Zα /2 at
0.05 significance =1.96; Zβ at power of 80% = 0.84,
P1 and P2 = proportion of squamous intraepithelial
lesion of cervix in the two groups and P = (P1+ P2)/2.
In a previous study,14 the prevalence of squamous
intraepithelial lesion of the cervix in the HIV posi-
tive and HIV negative women were 14.3%and 3.3%
respectively. The calculated sample size was 104 for
each group, however, 165womenwere recruited into
each group to cater for any attrition.
Eligible HIV positive women were recruited from
the virology clinic while HIV negative women
matched for age and parity were recruited from the
Gynecology Outpatients and Family Planning Clin-
ics of OOUTH. HIV status was determined using
Determine HIV screening kit (Alere, Japan) after a
pre-test counselling. Post-test counselling was also
done after the screening test. The study participants
were recruited consecutively until the sample size
was reached.

Ethical considera ons

Ethical approval for the study was obtained from the
Health Research and Ethics Committee of theOlabisi
Onabanjo University Teaching Hospital, Sagamu
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(OOUTH/HREC/185/2017). The research was con-
ducted in accordance with the World Medical the
study, and those who agreed to participate were
requested to sign a written informed consent form.
Data were anonymised by removing all participant
identifiers and assigning numbers to each partici-
pants.

Data Collec on

Data was collected at the various clinics with the
aid of a research proforma. Information obtained
included demographic characteristics, obstetrics his-
tory, gynaecological history, contraceptive history,
sexual history and history of smoking. All consent-
ing women had their blood samples collected for
CD4 cell count which was measured using flow-
cytometry (Partac, Germany). Samples for Papani-
colaou smear were also taken on the same day.

Specimen collec on and processing techniques

Papanicolaou smear was taken from all study partic-
ipants. Each participant was placed in dorsal litho-
tomy position. A clean bivalve vaginal speculum
lubricated with water was introduced into the vagina
to expose the cervix. The cervix was assessed and
examined for gross lesions and abnormal discharge.
Cervical smear was taken using Ayre’s spatula ro-
tated 360◦in a clockwise direction. Smears were
made on two points on pre-labelled glass slides and
then fixed immediately in 95% alcohol in coupling
jars. The smears were sent to the cytology unit of
Morbid Anatomy and Histopathology Department of
OOUTH for staining and microscopic examination.
All the slides were stained using the Papanicolaou
staining technique. The fixed slides were first stained
in Harris haematoxylin. The smears were then de-
colorized with hydrochloric acid water and rinsed in
running water. The smears were then stained with
orange G6 solution and finally with Eosin Azure 5.0.
The slides were further rinsed twice in 95% alcohol,
cleared in xylene and mounted in a neutral synthetic
resin medium.
The slides were reported in accordance with the
2014 Bethesda classification.15 The study partici-
pants were classified into two groups based on the

cytology results: women whose smears were neg-
ative for intraepithelial lesion or malignancy and
women with epithelial cell abnormalities.

Data analysis

Data were analysed using statistical package for so-
cial science (IBM-SPSS) v. 23. Continuous variables
were summarised using descriptive statistics such
as mean, standard deviation, median and interquar-
tile range (IQR) as appropriate while categorical
variables were summarized using frequencies and
proportions. The mean and median of continuous
variables in HIV positive and HIV negative were
compared using independent sample T-test and me-
dian test as appropriate. The association between
predictor categorical variables and abnormal cervical
cytology smears in HIV positive women was deter-
mined using Chi square test and Fisher’s exact test
where necessary. Logistic regression analysis was
used to identify the predictors of abnormal cervical
cytology smear in HIV positive women after control-
ling for cofounders. Level of significance was set at
p<0.05.

RESULTS

The socio-demographic characteristics of all the
study participants are depicted in Table 1. The mean
age (±S.D.) was 36.8 (±5.6) while the median par-
ity was 3 (IQR 1-4). The distribution of age and
parity of the study participants were comparable in
both HIV positive and negative women (P=0.194,
P=0.388 respectively). Similarly, there was no sta-
tistically significant difference between themean age
and median parity of both groups (P=0.309, P=0.275
respectively). Majority of the study participants were
between the age range 30-39 years and parity range
of 1-2. More than half of the study participants had
at least secondary level education. The mean age at
coitarche (±SD) was 21.2±4.0, with a range of 15-
34 years. Themean age at coitarche was significantly
lower in HIV positive women compared with HIV
negative women (20.4±3.8 versus 21.9±4.2; P<
0.001). However, the proportion of women who had
multiple sexual partners were significantly higher
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in HIV positive women compared to HIV negative
women (x2 =28.183; P <0.001).Majority of the study
participants were married and non-smokers. Out of
the 165 HIV positive women, 156 (94.5%) were on
antiretroviral therapy (ART) while 9 (5.5%) were yet
to commence the drugs.
The cytology smear result of HIV positive and nega-
tive women is depicted in Table 2. Forty one HIV
positive women (24.8%) had smear results which
were positive for squamous intraepithelial lesion
compared to 12 (7.3%) of HIV negative women.
Further analysis shows that the proportion of women
with abnormal cytology smear was significantly
higher in HIV positive women (24.8%) compared
to HIV negative women (7.3%) (x2 = 18.904, P
value < 0.001). Eight HIV positive women (4.8%)
had smear result showing HGSIL compared to 2
(1.2%) of HIV negative women. The was no statisti-
cally significant association between HIV status and
severity of cervical lesion (x2 = 3.667, P =0.162)
hows the association between predictor variables
and cervical cytology smear result in HIV positive
women. Women with CD4 cell count less than 350
cells/mm3 had a statistically significant increased
risk of having abnormal cervical cytological smear
when compared with women with CD4 cell count
greater than or equal to 350 cells/mm3 (x2 = 57.250;
P<0.001)(Table 3). The other variable such as age,
parity, educational status, age at coitarche, number
of sexual partners and use of ART had no significant
association with the occurrence of abnormal cervical
cytological smear (P< 0.05). On logistic regression
analysis (Table 4), after controlling for potential
confounders such as age, educational status, age at
coitarche, number of sexual partners and use of ART,
CD4 cell count less than 350 cells/mm3 was found
to be a significant predictor of abnormal cervical
cytological smear in HIV positive women (AOR
25.5; CI 8.8-73.5; P <0.001).

DISCUSSION

In many countries in sub-Saharan Africa, cervi-
cal cancer remains a public health concern, un-
like in many developed nations where a well-
established and effective screening program has re-

versed the trend.11,16Immunosuppression due to con-
ditions such as HIV infection is recognized as a can-
cer risk factor.17 This study compared the prevalence
of abnormal cervical cytological smears between
HIV-positive and HIV-negative women and found
that HIV-positive women had a significantly higher
prevalence of squamous intraepithelial lesions.
Age, parity, marital status, and smoking behavior
were comparable between the two groups studied.
However, we discovered that HIV-positive women
had significantly lower educational attainment. A
similar study conducted in Abuja, Nigeria found
comparable results.18 There is evidence that educa-
tional attainment is a significant determinant of HIV
infection, with the likelihood of infection increas-
ing for those with a low level of education.19 In
addition, there is a well-known correlation between
low educational attainment and low socioeconomic
status, and poverty has been identified as a factor
that facilitates HIV infection in Nigeria.12 This may
partially explain why HIV-positive women have low
educational attainment levels.
In this study, the prevalence of SIL in HIV-positive
women was 24.8% and in HIV-negative women it
was 7.3%. This is consistent with similar research
conducted in other Nigerian cities. Specifically, a
study conducted in Abuja reported a prevalence of
26.6% among HIV-positive women, while a study
conducted in Kano reported a prevalence of 8%
among HIV-negative women.16,18

This study found that HIV-positive women were
three times more likely to develop pre-invasive
cervical lesions than HIV-negative women. Other
researchers in Nigeria have reached comparable
conclusions.12,16−18 HIV-infected individuals have
a higher risk of acquiring and maintaining high-
risk oncogenic HPV strains than HIV-negative in-
dividuals. HIV-infected women have a higher risk
of developing precancerous cervical lesions as a re-
sult of genital HPV infection,20,21 respectively.11,22In
low- and middle-income countries, the disparities in
pre-invasive and invasive cervical cancer incidence
between HIV-positive and HIV-negative women are
greatest (LMICS).23 In Africa, where cervical cancer
is the leading cause of cancer death, HIV-positive
women are six times more likely to develop cer-
vical cancer than uninfected women.24 Clinicians
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caring for HIV-positive women should therefore pay
greater attention to cervical health in this population.
This study revealed that LGSIL was the most preva-
lent cervical lesion in HIV-positive women, account-
ing for over fifty percent of abnormal smears in
the group. Other researchers have reported simi-
lar results.11,25 This implies that frequent cervical
screening in this population of women will facilitate
the early detection and treatment of precancerous
lesions.
This study examined the relationship between HIV-
positive women’s cervical cytology smear results
and certain predictor variables. It was discovered
that the CD4 cell count of HIV-positive women
is a strong predictor of an abnormal cervical cy-
tology smear. In particular, the odds of having an
abnormal cervical cytology were 25 times greater
in women with a CD4 cell count of less than 350
cells per milliliter. This is consistent with additional
studies.25,26 HIV infection is associated with cell-
mediated immune dysfunction, which diminishes the
body’s capacity to clear HPV from cervical tissues.11
The persistence of oncogenic HPV strains in cervi-
cal tissue will inevitably result in the formation of
premalignant cervical lesions.12 In this investigation,
there was no correlation between HAART use and
abnormal cervical cytology. This is likely due to the
fact that nearly all HIV-positive study participants
had begun antiretroviral therapy for varying lengths
of time prior to enrollment. While some studies have
not demonstrated a significant effect of HAART on
the prevalence of squamous intraepithelial lesion,
others have shown that women on HAART are less
likely to develop persistent HPV infection and high
grade squamous intraepithelial lesions of the cervix
than women who are not on treatment.26,27 It appears
that the beneficial effect of HAART is observed
when the drugs are initiated early (prior to advanced
disease) and adhered to properly.27,28

HIV-positive women’s age, number of sexual part-
ners, parity, age at coitarche, and educational status
were not significantly associated with abnormal cer-
vical cytology smear results. Recognized risk factors
for premalignant and malignant cervical lesions in-
clude advanced age, high parity, and multiple sex-
ual partners, presumably due to an increased risk

of HPV acquisition in these circumstances.29 Some
researchers have suggested that impaired clearance
and reactivation of HPV infection play a larger
role than increased HPV acquisition in HIV-positive
women.28,30This may explain in part the lack of as-
sociation between these respondents’ factors and the
incidence of abnormal cervical cytology observed
in this study. However, other researchers hypothe-
size that the extremely high population of oncogenic
HPV strains found in HIV-positive women may
also reduce the impact of sexual behavior-related
factors.28

Limita ons

The use of HAART in nearly all of the patients
may have mitigated some of the effects of HIV
on cervical cytology smear results observed in this
study. A longitudinal study could have permitted
repeated cytology smears and helped to clarify the
progression and regression rates of cervical lesions
in HIV-positive HPV-infected patients.

CONCLUSION

This study found that in Sagamu, Nigeria, the preva-
lence of SIL of the cervix was significantly higher
among HIV-positive women than among HIV-
negative women. In addition, the study revealed that
a CD4 cell count of less than 350 cells/mm3 was a
significant predictor of SIL in HIV-positive women.
In light of these results, HIV-positive women with
a low CD4 cell count must undergo cervical smear
testing more frequently. This will ensure early de-
tection and treatment of pre-invasive lesions, thereby
aiding in the reduction of cervical cancer among
HIV-positive women.
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TABLE 1: Socio-demographic characteris cs of study par cipants

Characteris cs All study par-
cipants N(%)

HIV Posi ve
N=165 n(%)

HIV Nega ve
N=165 n(%)

Sta s cs Test P-value

Age
20-29 31 (9.4) 14 (8.5) 17 (10.3) x2 =3.283 0.194
30-39 200 (60.6) 94 (57.0) 106 (64.2)
≥ 40 99 (30) 57 (34.5) 42 (25.5)
Mean age 36.8±5.6 37.1±5.6 36.5±5.6 T-test =1.019 0.309
Parity
0 13 (3.9) 7 (4.2) 6 (3.6) x2 =3.026 0.388
1-2 150 (45.5) 70 (42.4) 80 (48.5)
3-4 138 (41.8) 76 (46.1) 62 (37.6)
≥ 4 29 (8.8) 12 (7.3) 17 (10.3)
Median parity 3 3 2 0.275
Educa onal
status
< Secondary
level

135 (40.9) 82 (49.7) 53 (32.1) x2 =10.542 0.002*

≥Secondary
level

195 (59.1) 83 (50.3) 112 (67.9)

Marital status
Single 46 (13.9) 20 (12.1) 26 (15.8) x2 =2.601 0.272
Married 257 (77.9) 128 (77.6) 129 (78.2)
Widowed 27 (8.2) 17 (10.3) 10 (6.1)
Number
of sexual
partners
Single 48 (14.5) 7 (4.2) 41 (24.8) x2 =28.183 <0.001*
Mul ple 282 (85.5) 158 (95.8) 124 (75.2)
Smoking
No 320 (97.0) 163 (98.8) 157 (95.2) x 2 =3.712 0.104
Yes 10 (3.0) 2 (1.2) 8 (4.8)
Mean age at
coitarche

21.1±4.0 20.4±3.8 21.9±4.2 T-test = 3.555 <0.001

*P<0.05 sta s cally significant.

TABLE 2: Cervical cytology results of HIV posi ve and nega ve women

HIV Posi ve HIV Nega ve Chi-square test P value
Cytology result
Posi ve for SIL 41 (24.8) 12 (7.3) 18.904 <0.001
Nega ve for SIL 124 (75.2) 153 (92.7)
Category of cervical lesion
Atypical Squamous cells 12 (7.3) 7 (4.2) **x2 = 3.667 0.162
LGSIL 21 (12.7) 3 (1.8)
HGSIL 8 (4.8) 2 (1.2)
*P<0.05 sta s cally significant; **Fisher's exact test.
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TABLE 3: Associa on between predictor variables and cervical cytology smears result in HIV posi ve women.

Variable Abnormal cytology
smear

Normal cytology
smear

Chi square P value

Age (years)
20-29 1 13 4.864 0.088
30-39 21 73
≥ 40 19 38
Parity
≤2 20 57 0.098 0.857
>2 21 67
Educa onal Status
< secondary level 22 60 0.342 0.593
≥Secondary level 19 64
Age at coitarche
(years)
<20 13 51 1.152 0.356
≥20 28 73
Sexual Partners
Single 3 4 **1.270 0.367
Mul ple 38 120
CD4 cell count
(cells/mm3 )
<350 25 8 **57.250 *<0.001
≥ 350 16 116
Use of ART
Yes 38 118 **0.367 0.691
No 3 6
*P<0.05 sta s cally significant; **Fisher's exact test.
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