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Abstract

Background: In regions where HIV prevalence is high and HPV vaccine coverage is low, the interactions between
HPV and HIV infections is expected to increase the incidence of cervical neoplastic lesions. This is the case in Uyo,
Akwa Ibom State.

Objective: This case-control, cross-sectional study was carried out to determine the prevalence of cervical epithelial
abnormalities in HIV-seropositive women in Uyo and correlating it with their CD4 count and HIV viral load.
Methodology: Two hundred and thirty one (231) consenting HIV positive women were recruited and screened for
cervical cancer and its precursor lesions using conventional Pap smear between February 2013 and April 2014. Pap
smears were classified according to the 2001 Bethesda classification. HIV testing was done by two rapid tests
(Determine and Unigold), CD4 count was measured by flow cytometry, while the HIV viral load was determined by
semi-automated conventional PCR within two weeks of Pap smear screening.

Result: The samples 226 HPW were suitable for statistical analysis. The study participants were aged between 18-60
years with a mean age of 35.63+8.44. Majority of the study participants were between the ages of 25 years and 36
years. The mean CD4 count and the mean HIV viral load were 311.08+299.1 cells/mm3(range 6-1779) and
354449.51+1257979.9/microliter (range <400-9,623,070) respectively. The prevalence of abnormal cervical
cytology was 10.6%. There is no significant correlation between the type of cytologic abnormality with the CD4
count and viral load, but HPW with a higher viral load had the lowest mean CD4 count and the worst cytologic
abnormality. Women on longer duration of HAART treatment also had a higher mean CD4 count and better
cytologic result. 10.9% of the HPW with a negative cytology report had inflammatory smears.

Conclusion: There is a positive association between HIV/AIDS and cervical neoplasia. When the Viral load was
grouped into those below 400 vs 401-10,000 vs >10,000 and the CD4 count grouped into those below 200 vs 200-
499 vs above 500, a significant correlation was observed between the immune status and cytological abnormality.
However, without grouping the CD4 counts and HIV viral loads, there is nosignificant correlation. We recommend
therefore that, cervical cancer screening should be included in the protocol for the routine care of women living with
HIV/AIDS in this region regardless of their CD4 counts and HIV viral loads.

Keywords: Cervix, Cytology, HIV, CD4 count and Viral load.
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Introduction

HIV and HPV co-infections pose a great challenge
to the health of women in regions where HIV
prevalence is high and HPV vaccine coverage is
low.! Akwa Ibom state, in South-South region of
Nigeria has one of the highest prevalence rates of
HIV infection among the states of the federation,
with a prevalence of 10.9%?% and there is no
established HPV vaccination programme.

Cervical cancer, an AIDS defining condition, is
the third most common cancer in women
worldwide, with an age adjusted incidence rate of
28.5 per 100,000 women.® Worldwide, about
500,000 new cases of cervical cancer are recorded
each year but more than 85% of all cervical cancer
related deaths occur in developing countries,
where it is the second most common cause of
cancer related deaths in women and an important
cause of cancer mortality in young women.*

HPV is the preeminent aetiological agent of
cervical cancer while immunosuppression from
HIV infection is a risk factor.’The natural history
and behavior of HPV is adversely altered in HIV
infection.>®

HIV infection causes Acquired Immunodeficiency
Syndrome (AIDS), a disease characterized by
profound immunosuppression that leads to
opportunistic infections, secondary neoplasms
including cervical cancer, and neurological
manifestations.” HIV virus specifically depletes
the CD4+ immune cells of the body. Higher HIV
viral loads, measured as HIV RNA, are associated
with lower CD4 counts.” However, in patients
treated with highly active antiretroviral therapy
(HAART), clinical improvement is often greater
than the decrease in plasma viraemia, making it
generally accepted that HIV viral load as well as
blood CD4+ T-cell count should be considered in
monitoring the immune status of the patients.”’
There are over 100 subtypes of HPV in humans,
of which about 23 infect the anogenital region.®
Based on disease association, these anogenital
subtypes are classified into high risk and low risk
types.Types 16 and 18 are the major high risk
types and are mostly associated with invasive

carcinomas of the uterine cervix and its precursor
lesions while types 6 and11 are the main low risk
types and are mostly associated with genital
warts.® Studies have demonstrated an increased
prevalence of cervical infection with high risk
oncogenic HPV subtypes in females living with
HIV/AIDS than in the general population.**?
Immunosuppression from HIV infection increases
the incidence and severity of HPV infection with
more likelihood of persistence and progression
from cervical dysplasia to invasive cancer'*?,
HPV infects the basal cells of the cervix and the
oncogenic potential of the major high risk HPV
subtypes (16 and 18) is related to their E6 and E7
proteins which facilitate P53 degradation, displace
Retinoblastoma protein (Rb) into the nucleus to
stimulate DNA synthesis, and causes centromere
instability and over expression of cyclin E and
P16.’

Invasive cervical cancer is essentially preventable
through organized screening programs because it
develops from well-defined precursor lesions
which can be detected through cervical cytology.™
Unfortunately in most developing countries like
Nigeria, only about 5% of the women have ever
been screened in the past five years compared to
85% in developed countries.'*

The use of Highly Active Anti-Retroviral therapy
(HAART) in the management of patients living
with HIV/AIDS is expected to improve life
expectancy by decreasing the morbidity and
mortality from opportunistic infections but has not
been shown to slow down the progression from
precursor lesion to invasive cancer of the
cervix.!**? This is anticipated to increase the
burden of cervical cancer in resource poor settings
where access to Pap smear based screening
programs and colposcopy is limited.™® This
situation strengthens the need to include regular
screening for cervical cancer as part of the
protocol for the management of women living
with HIV/AIDS. This is important so that the
benefits of anti-retroviral therapy will not be
offset by an increased risk of cervical cancer.
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To the best of our knowledge, no study has been
done in this region of Nigeria with such a high
record of HIV prevalence to determine the
prevalence of abnormal cervical epithelial
cytology in women living with HIVV/AIDS. There
is therefore a need to conduct such a study. This
study also correlated the cytologic findings with
the patient’s immune status as measured by the
CD4 count and/or HIV viral load.

Materials and Methods

This cross-sectional hospital based study was
carried out between February, 2013 and April,
2014 in University of Uyo Teaching Hospital,
Uyo, Akwa Ibom State, Nigeria.

A total of 231 consenting, ever-married, or
sexually active adult females attending the HIV
clinic and receiving HAART treatment were
recruited. The targeted recruitment was based on
age, family and social history. Exclusion criteria
included Patients below 18 years, newly
diagnosed patients who are yet to commence
HAART, patients on oral contraceptives or
immunosuppressive  drugs,  patients  being
managed for cervical cancer or other forms of
gynaecological malignancies, and pregnant
women.

The study was approved by University of Uyo
teaching hospital, Uyo institutional health ethical
research committee and all consenting subjects
signed a written informed consent. In line with the
ethical statement of this study, individual results
were communicated to the participants and
appropriate counseling and referral was made
were necessary. Those whose Pap test result
showed a High grade lesion or worse were
recalled for biopsy confirmation before referral.
This was done in collaboration with Physicians in
the HIV and Gynaecology clinics of the hospital.
A questionnaire was applied to elicit information
on every woman’s background and relevant risk
factors including socio-economic and marital
status, menstrual and obstetric history and use of
Oral contraceptive pills. All the women were
screened for cervical cancer by conventional

Papanicolaou (Pap) smear method while
observing standard precautions and protocols.
The 2001 Bethesda System (TBS) of reporting
cervical and vaginal cytology was used as the
basis for cytology classification.

The CD4 counts and viral load estimations were
done in the PEPFAR laboratory.

The Blood for CD4 counts and HIV-1 RNA viral
load determination was collected by a staff of the
PEPFAR laboratory on the day of the Pap smear
or within two weeks of the Pap smear while
observing standard precaution and protocols. The
CD4 counts were performed by the Flow
cytometry method while the viral load estimation
was done using semi-automated conventional
PCR method.

The data and result collated were analyzed using
Microsoft Excel 2007 and SPSS version 17 and
the result presented as tables and charts. Statistical
comparison was done using chi-square and
Fischer exact with the level of significance set at P
less or equal to 0.05. The findings of this study
were compared with those of previous studies.

Results

The study participants were aged between 18-60
years with a mean age of 35.63+8.44 years. Table
1 summarizes the socio-demographic variables of
the study participants.

The Pap smear result shows that out of the 231
HPW, 202 (89.3%) were negative for Squamous
Intraepithelial Lesions (NILM) while the rest were
sub-classified as ASCUS (6 cases, 2.7%), LGSIL
(13cases, 5.6 %), HGSIL (5 cases, 2.2%). Five of
the HPW (2.2%) had an inadequate smear due to
scant cellularity and excessive mucus obscuring
the squamous epithelial cells while 22 (10.9%) of
the HPW with NILM had inflammatory smear
(This represents 9.7% of the total HPW). There
was no case of cervical cancer. This result makes
the prevalence of cervical epithelial cell
abnormality in this study to be 10.7% and shows
that there is a significant relationship between
HIV status and abnormal Pap test result (p <0.05),
[see table 3].
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The age distribution of the Pap smear results in
this study shows that the age groups with the
worst abnormal cervical epithelial cytology
according were age groups 25-31 and 39 — 45
years [see table 4]. The age specific prevalence
rate was highest among women that are 46 years
and above (16.7%) [see table 5].

Table 6 summarizes the relationship between the
duration on HAART treatment (DOT), mean CD4
count and results of Pap test. The mean CD4
count in this study was 311.08+299.1cells/mm?®
(range 6-1779) while the mean duration of
treatment was 39.40+38.7 months (range 1-140).
The result show that the longer the duration on
HAART treatment, the greater the level of mean
CD4 count showing that there is an improvement
in CD4 count with HAART treatment. Also,
women with the longest duration of treatment also
have the highest percentage of normal and
abnormal cervical epithelial cytology. This
suggest that improved CD4 count in HPW on
HAART may prevent establishment of new HPV
associated cervical lesion but does not lead to the
regression of established cervical lesions.

Table 1: Socio-demographic and Clinical characteristics

Table 7 summarizes the relationship between CD4
count and Pap smear results of the 65 women that
had their HIV-1 viral load estimated. The mean
HIV wviral load in this study was 354,
449.51+1,257,979.9 microliter (Range <400 -
9,623,070). The result showed that women with
viral load of less than 400 also have the highest
mean CD4 counts.

Table 8 below summarises the distribution of Pap
test result according to CD4 category in HPW.
The result shows that there is no statistically
significant relationship between the CD4 cell
category and the type of Pap smear result seen in
HPW (p value >0.05).

In this study, there was poor correlation between
the duration on HAART, mean CD4 cell count
and mean HIV-1 viral load in the HPW. While the
CD4 cell count was improving with HAART,
some women still have a high viral load despite
the initiation of HAART. On bivariate correlation,
the Viral Load does not show a significant
negative correlation with the CD4 count (r = -
0.034; p > 0.05).

Characteristics

HIV positive (n=226)

Age

18-24

25-31

32-38

39-45
>46
Age at Menarche
<14
>15
Age at first intercourse
<18
>19

Life time No. Of sexual partners
1.3

>4

Parity

0-2

35

>6

Oral contraceptive use
yes

No

Alcohol use

Yes

No

Smoking

Yes

No

Number (%)
14 (6.2)
61 (27.0)
62 (27.4)
53 (23.5)
36 (15.9)

152 (67.3)
74 (32.7)

154 (68.1)
72 (31.9)

97 (42.9)
129 (57.1)

157 (69.5)
51 (22.6)
18(8.0)

24 (10.6)
202 (89.4)

74 (32.7)
152 (67.3)

2(0.9)
224 (99.1)
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Table 2: Important socio-demographic factors of the HPW

Characteristics Total No Mean +SD
Age 226 35.63+8.44
CD4 226 311.08 £299.1
Viral load 65 354449.51 + 1257979.9
DOT 226 1.31+0.9

Key: CxCa is Cervical cancer, DOT is Duration on HAART treatment

Table 3: Distribution of Pap result

Pap Test Result Number (%)
NILM 202 (89.3)
ASC-US 6 (2.7)
LGSIL 13 (5.8)
HGSIL 5(2.2)
SQCC 0(0)
TOTAL 226 (100)

KEY:NILM (NEGATIVE FOR SQUAMOUS INTRAEPITHELIAL LESION/MALIGNANCY), ASCUS(ATYPICAL
SQUAMOUS CELLS OF UNCERTAIN SIGNIFICANCE), LGSIL(LOW GRADE SUAMOUS INTRAEPITHELIAL
LESION), HGSIL(HIGH GRADE SQUAMOUS INTRAEPITHELIAL LESION), SQCC(SQUAMOUS CELL
CARCINOMA). HPW(HIV POSITIVE WOMEN), HNW (HIV NEGATIVE WOMEN). FIVE SMEARS OF HPW WERE
INADEQUATE.

Table 4: Age distribution of Pap test result
PAP Smear Result in Number and (%)

AGE Group NILM-1 NILM ASCUS LGSIL HGSIL sQccC
18- 24 1(4.5) 11 (6.1) 2 (33.3) 0 (0) 0(0) 0 (0)
25-31 4 (18.2) 52 (28.9) 1(16.7) 2 (15.4) 2 (40.0) 0 (0)
32 -38 2(9.1) 51 (28.3) 1(16.7) 6 (46.2) 1(20.0) 0 (0)
39 - 45 8 (36.4) 39 (21.7) 0 (0) 1(7.7) 2 (40.0) 0 (0)

>46 7 (31.8) 27 (15.0) 2 (33.3) 4 (30.8) 0(0) 0 (0)
Total 22 (100.0) 186 (100.) 6(100) 13 (100.0) 5 (100.0) 0 (0)

KEYS: NILM [NEGATIVE FOR SQUAMOUS INTRAEPITHELIAL LESION/MALIGNANCY], NILM-I [NILM WITH
INFLAMMATORY SMEAR], LGSIL [LOW GRADE SQUAMOUS INTRAEPITHELIAL LESION], HGSIL [HIGH
GRADE SUAMOUS INTRAEPITHELIAL LESION], SQCC [INVASIVE SUAMOUS CELL CERVICAL CANCER].

Table 5: Age specific prevalence rate

Age Group No. Screened No. Positive Age Specific Prevalence (%)
18-24 14 2 143

25-31 61 5 8.2

32-38 62 8 12.9

39-45 53 3 5.7

>46 36 6 16.7

Total 226 24

Table 6: Relationship between Duration on HAART treatment, Mean CD4 cell count and Pap test result

DOT MEAN CD4 NILM-I NILM  ASCUS LGSIL HGSIL TOTAL
(MONTHS)  +SD NO. (%) NO.(%) NO.(%) NO.(%) NO.(%) NO.(%)
1-6 242.67217.10 9 (4.0) 60(265) 3(1.35) 5(2.2)  1(0.4)  78(34.5)
7-12 268.88+193.18  3(1.3) 11(49)  0(0) 2(0.9)  0(0) 16(7.1)
13-18 236.44+219.68  1(0.4) 7(3.1) 0(0) 1(0.5)  0(0) 9(4.0)
>19 358.25+349.94  9(4.0) 102(45.1) 3(1.35) 5(2.2)  4(1.8)  123(54.4)
TOTAL 307.35:298.68  22(9.7)  180(79.6) 6(2.7) 13(5.8) 5(22)  226(100)

KEY: DOT(DURATION ON HAART TREATMENT)NILM(NEGATIVE FOR SQUAMOUS INTRAEPITHELIAL
LESION/MALIGNANCY),NILM-I(NILM WITH INFLAMMATORY SMEAR), ASCUS(ATYPICAL SQUAMOUS CELLS
OF UNCERTAIN SIGNIFICANCE), LGSIL(LOW GRADE SUAMOUS INTRAEPITHELIAL LESION), HGSIL(HIGH
GRADE SQUAMOUS INTRAEPITHELIAL LESION). FIVE SMEARS OF HPW WERE INADEQUATE.
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Table 7: The relationship between Mean CD4 count, HIV Viral load and Pap test result in HPW

VL HPW  MEANCD4  NILM-1  NILM ASCUS  LGSIL  HGSIL TOTAL
+SD NO.(%) NO.(%) NO.(%) NO.(%) NO. (%) NO. (%)
<400 27 301.89+260.1  2(3.1)  21(32.3) 0(0) 2 (3.1) 2 (3.1) 27 (41.6)
401-10,000 7 138.29+90.1 0 (0) 7 (10.8) 0(0) 0 (0) 0(0) 7 (10.8)
>10,000 31 78.71+74.6 6(9.2)  23(35.4) 1(15) 1(15) 0(0) 31 (47.6)
TOTAL 65 177.83+2056  8(12.3) 51(785)  1(L5) 3(46) 2(3.0) 65 100)

KEY: VL(HIV-1 RNA  VIRAL LOAD),NILM(NEGATIVE FOR SQUAMOUS INTRAEPITHELIAL
LESION/MALIGNANCY),NILM-I(NILM WITH INFLAMMATORY SMEAR), ASCUS(ATYPICAL SQUAMOUS CELLS
OF UNCERTAIN SIGNIFICANCE), LGSIL(LOW GRADE SUAMOUS INTRAEPITHELIAL LESION), HGSIL(HIGH
GRADE SQUAMOUS INTRAEPITHELIAL LESION).

Table 8: The relationship between CD4 count category and Pap test result in HPW
PAP TEST <200 NO.(%) 200- 500 NO. (%)  >500 NO. (%)  Total NO.(%)

Chi-square  P-value

NILM-I 13 (12.7) 7(9.7) 2 (3.8) 22 (9.7) 10.77 0.08
NILM 80 (78.4) 55 (76.4) 45 (86.5) 180(79.6)

ASCUS 1(1.0) 4 (5.6) 1(1.9) 6 (2.7)

LGSIL 5 (5.0) 5 (6.9) 3(5.8) 13 (5.8)

HGSIL 3(2.9) 1(1.4) 1(1.9) 5 (2.2)

Total 102 (100) 72 (100) 52 (100) 226 (100)

Table 9: Relationship between DOT, Mean CD4 and Mean VL.

DOT (MONTHS) MEAN CD4 +SD MEAN VL +SD NO. OF HPW WITH VL
1-6 245.47+217.1 1126.71+1922.7 7
7-12 268.88+193.18 2,412,450.75+4,807,094.57 4
13-18 246.40+209.49 208,701.00+182,679.55 3
>19 365.10+350.87 250,106.37+518,754.10 51
TOTAL 65

KEY: DOT [DURATION ON HAART], VL[VIRAL LOAD]

Discussion

The study participants were aged between 18 and
60 years with a mean age of 35.63+8.44. The
mean  age, age  range, and  other
sociodermographic variables are similar to those
noted in related studies.'®%

The result of Pap smear cytology showed that 24
out of the 226 women had abnormal cervical
epithelial cytology (prevalence of 10.6 %). The
prevalence of cervical dysplasia in women living
with HIV/AIDS varies with several studies in
different environment ranging from 10.2%* to
34%.%*Studies in the general population have
reported lower prevalence, ranging from 4.8% to
14% 17,25-27

Several interactions between HPV and HIV exist
to explain why HIV-infected women have a
higher prevalence of abnormal cervical epithelial
cytology. These includes : reduced local cervical
cellular mediated immunity from generalized

immunosuppression causing persistence of HPV
infection, direct viral-viral interaction which may
enhance transcription of HPV oncoproteins, and
increased immune escape pathways.?® The lower
frequency of abnormal cervical cytology seen in
the HIV population in this study may be because
most of the participants have been on HAART
treatment with improved CD4 count level as
reflected by a higher mean CD4 counts with
longer duration of treatment.  This fact is
supported by studies that have shown that
HAART has a positive impact on the natural
history of HPV-related diseases in HPW.?%3!
Treatment with HAART leads to reconstitution of
the immune system leading to decreased incidence
of HPV infections. Whatever the figure obtained,
these studies have shown that women living with
HIV/AIDS have a higher prevalence of abnormal
cervical epithelial cytology and therefore
buttresses the need to include regular cervical
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cancer screening as part of the protocol for the
management of HIV patients in this region.

The epithelial abnormality seen in this study
includes ASCUS (6 cases, 2.65%), LGSIL (13
cases, 5.75%) and HGSIL (6 cases, 2.2%). No
case of ICC or glandular cell abnormality was
detected. About one-tenth of the patients had
inflammatory  smear  (9.7%). Inflammatory
conditions of the cervix are risk factors for both
HIV infection and HPV associated cervical
disease. Some HPW may care less about using
safe sex practices because of their HIV status
which may explain the higher prevalence of
inflammatory smears observed in this and other
studies. There is also the problem of lowered local
cervical immunity that may also explain the
persistence of cervical infections despite antibiotic
treatment. HIV-induced inflammatory responses
may interfere with a woman’s ability to mount an
effective immune response to HPV and other
microbial infections.*

The mean CD4 count recorded in the HPW in this
study was 311.08+299.10 cellssmm® (range 6-
1779) while the mean duration on HAART
treatment was 39.40+38.7 months (range 1-140).
The high mean CD4 count in this study may be
attributable to the long duration of treatment for
most of the patients used in this study and is
higher than the median CD4 counts reported in
earlier studies.’®*® There is a positive correlation
between the duration of HAART use and CD4
count level as observed in this study (see table 9).
HAART helps in reconstituting the immune
system which reflects in buildup of CD4 cell
count.

The report of this study shows that there is no
statistically significant relationship between the
CD4 count category and the type of Pap smear
result reported in the HPW (P>0.05). HPW with
CD4 count <200 had the highest frequency of
NILM, LGSIL, HGSIL and inflammatory smears
(see table 8). HPW with high CD4 count also have
abnormal Pap test result. Despite the lack of
statistically significant relationship between CD4
count category and the distribution of Pap test

result in HPW, this finding shows that women
with CD4 count <200 have the worst cytologic
abnormality. This is supported by similar reports
by Chama et al'®, Agaba et al*®, and Davis et al®*.
Other researchers have reported no relationship
between CD4 count and CIN but that nadir CD4 is
associated with CIN recurrence.®***Another study
has reported that the use of HAART improves
CD4 count and leads to the clearance of HPV but
not to regression in neoplasia.**This study
concluded that HAART helps in the reconstitution
of the immune system with decrease in
opportunistic infection but does not halt the
progression of CIN in HPW making it necessary
that this group of women be monitored with
regular routine Pap smear. The study by Firnhaber
et al in South Africa using 601 HPW on HAART
who were followed over a five year period
reported that HAART use was associated with a
robust reduction in the rate of incidence and
progression of cervical lesions.**The higher mean
CD4 count associated with the longer duration on
HAART treatment may explain the lower
frequency of cervical lesions observed in HPW in
this study.

The mean HIV-1 RNA viral load recorded was
354,449.51+1,257979.9 copies/ml (range <400-
9,623,070) while the mean CD4 count recorded
was 311.08+299.10 cellssmm® (range 6-1779).
HIV-1 RNA viral load values of 400 copies/ml
and below were regarded undetectable as 400 is
the limit of detection for the assay method used.
This study shows that the correlation between
CD4 count and viral load is not perfect (table 8
and 9). These supports earlier findings that CD4
does not always correlate with HIV load making it
necessary for patients living with HIVV/AIDS to be
monitored using CD4 count and viral load.” Apart
from viral replication, other factors may
contribute to the fall in CD4 positive cells in HIV
infection’.

Despite the absence of general significant
correlation between the type of cytologic
abnormality with the CD4 count and viral load,
when the Viral load was grouped into those below
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400 vs 401-10,000 vs >10,000 and the CD4 count
grouped into those below 200 vs 200-499 vs
above 500, a significant correlation was observed.
This indicates a positive association between
HIV/AIDS and cervical neoplasia. This agrees
with the study that has reported the regression of
CIN with improvement in CD4 count in HPW on
HAART.® Interestingly in this present study, no
case of cervical cancer was reported in the HIV
patient. It follows that apart from HIV; other
factors are important in the progression from
squamous intraepithelial lesion to cervical cancer
and supports the recommendation that every
woman should have a regular Pap smear screening
regardless of HIV status. The frequency of the Pap
smear test is determined by age and the presence
of other risk factors.*’

The pathogenesis of cervical cancer is
multifactorial with several studies showing that
young age at first intercourse, multiple sexual
partners, high parity, cigarette smoking, race, and
low socio-economic status are important risk
factors.® In this study, factors noted to be
associated with cervical neoplasia in HIV patients
include CD4 count below 200 and high HIV Viral
load. This agrees with the findings in most of the
studies cited above.*®!833

The following conclusions can be made from this
study in Uyo: There is a positive correlation
between CD4 count and duration of HAART
treatment with the abnormal cervical smear. HPW
with longer duration on HAART had a higher
mean CD4 count and better cytologic result. HPW
with CD4 cell count of <200 had the worst
cytologic result. These findings show that
immunosuppression is a risk factor in the
pathogenesis of cervical cancer. Also, there was a
poor correlation between HIV viral load and the
CD4 count. HIV viral load does not appear to be
an independent risk factor for abnormal cervical
smear in HIV-infected women in this study.

We recommend that all HPW should have a
regular Gynaecologic examination including
cervical cancer screening in line with the WHO
guideline.
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