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Background: The poor socio-economic status, underdeveloped health care system, and the
high HIV/AIDS burden have potentially increased the incidence of cervical cancer in sub-
Saharan Africa (SSA) including Ethiopia. Studies on the magnitude of pre-cancerous cervical
lesion and human papillomavirus (HPV) among HIV-infected women are still limited, parti-
cularly in the current study setting. Thus, we determined the prevalence of pre-cancerous
cervical lesion and HPV among HIV-infected women in comparison with HIV-uninfected
women at Debre Tabor Comprehensive Specialized Hospital (DTCSH), North-West Ethiopia.
Methods: Hospital-based comparative retrospective cross-sectional study was conducted
among 546 women from July 2018 to January 2020 at DTCSH. All records during the study
period were collected using a structured checklist. Epi data version 4.02 and SPSS version
25.0 were used for data entry and analysis, respectively.

Results: The overall prevalence of pre-cancerous cervical lesion among 546 women was
8.8%. The prevalence of pre-cancerous cervical lesion was comparable between HIV-
infected (9.3%) and HIV-uninfected women (8.6%) (p = 0.859). Age >45 years old, widowed
marital status, multiparous (women > 5 childbirths), and educational status were independent
contributing factors of a pre-cancerous cervical lesion. Regarding HPV prevalence, among
109 screened women, 7 (6.4%) were positive for both HPV 16 and 18 strains.
Conclusion: HIV infection was not statistically correlated with the magnitude of pre-
cancerous cervical lesion (p = 0.859). Women in the study setting developed pre-cancerous
cervical lesions irrespective of their HIV status. Hence, we recommend routine screening of
women for pre-cancerous cervical lesion and HPV infection regardless of their HIV status for
early management and prevention of associated morbidity and/or mortality.
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Introduction

Cervical cancer (CC) is the fourth most common cancer among women following
breast cancer, colorectal cancer, and lung cancer in the globe.' Similarly, recent
reports have indicated that CC is the leading cause of cancer-related death in low
and middle-income countries."* The incidence of the disease in this region, parti-
cularly, in sub-Saharan Africa (SSA) is increasing over time. The poor socio-

economic status, less accessible and underdeveloped health care system, and the
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high HIV/AIDS burden in sub-Saharan Africa (SSA) have
been potentially increased the incidence of CC in the
region.> Due to this increment of CC incidence, women
in this region are more affected with greater morbidity and
mortality rates relative to other regions of the world.*

According to World Health Organization (WHO) estima-
tion, CC is expected to kill over 443,000 women by 2030,
and the majority (more than 98% of deaths) are believed to
occur in developing countries (mainly in SSA).*> These
alarming estimations would pose a challenge in achieving
the sustainable development goals and is a call for develop-
ing preventive action like routine screening and consecutive
treatment of cases to diminish the upcoming effect. The
current recommended CC screening method in resource-
limited settings like SSA is a visual inspection of the cervix
using acetic acid (VIA).” Besides, using rapid, easy to use,
and low-cost molecular tests; such as the OncoE6 test that
directly detects the elevated levels of the E6 oncoprotein of
Human Papilloma Virus (HPV) types 16 and 18 can be used
as a preferred screening test than previous screening
method.®

According to the previous reports, CC is the second-
top deadly cancer among Ethiopian women.”* In 2016
alone, an estimated 718,500 people were living with
HIV, women have accounted for the 60% of all HIV
infections (about 433,763 women were living with
HIV).° These number of women are at increased risk of
acquiring human papillomavirus infection, pre-cancerous
cervical lesion, and even having an invasive CC compared
with uninfected women.'®!'" Despite this concern, pre-
vious studies in Ethiopia were more focused on knowl-
edge, attitude, and practices of CC screening while studies
on the magnitude of pre-cancerous cervical lesion among
the at-risk population (HIV infected) relative to the general
population were seen as limited. Specifically, in the current
study setting, no study was reported regarding pre-
cancerous cervical lesion and HPV. Thus, this study deter-
mined the prevalence of pre-cancerous cervical lesion
among HIV-infected women in comparison with HIV-
uninfected women at Debre Tabor Comprehensive
Specialized Hospital (DTCSH), North-West Ethiopia.

Methods
Study Design and Setting

A hospital-based comparative retrospective cross-sectional
study was conducted at DTCSH from July 2018 to
January 2020. DTCSH is found in Debra Tabor town,

South Gondar Zone, and is 667 km from Addis Ababa
(the capital city of Ethiopia) and 102 km from Bahir Dar
(the capital city of Amhara regional state). It was estab-
lished by the Italian missionaries in 1941 and is now
offering services for more than 2.3 million people. This
study has reviewed back the participant’s medical records
for socio-demographics, HIV status, history of sexually
transmitted infections (STI), pre-cancerous cervical lesion
screening by VIA, and OncoE6 test during the study
period. The OncoE6 test kit used was directed against
the high-risk HPV strains 16 and 18.

Eligibility Criteria

All women who had VIA and HIV screening test results
along with complete socio-demographic data during the
study period were included.

Data Collection Tool and Techniques

Data were extracted from the medical records of admitted
women through a structured checklist adapted from med-
ical records, registration books, and previous works of
literature. The checklist includes socio-demographics,
HIV status, history of STI, pre-cancerous cervical lesion
screening by VIA, and confirmation with OncoE6 from
July 2018 to January 2020, 2020.

Data Quality Control

Data extraction was conducted using a pre-tested structural
review checklist. Data collection was performed by two
trained medical professionals under the principal investi-
gator’s supervision. The clarity and completeness of data
were checked daily by the principal investigator.

Statistical Analysis

The socio-demographic and clinical data recorded by the
review checklist were checked for completeness and dou-
ble entered into Epi data version 4.02 and exported to
SPSS version 25.0 for analysis. Descriptive statistics
such as mean and proportions were used to characterize
the variables. The difference in characteristics among par-
ticipants enrolled was determined using a chi-square test
for categorical variables. Differences were statistically sig-
nificant if p<0.05 at 95% confidence interval (CI). Both
bivariable and multivariable binary logistic regression
models were used to identify the predictors of the out-
comes variables.
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Ethical Consideration

Waiver of consent for this study was obtained from DTCSH.
Besides, the medical record identification information (name
and card number) was not included in the study to maintain
the confidentiality of the women, and data collected from the
chart were kept strictly confidential and used only for the
study purpose. This study was approved by the DTCSH
research ethics committee, and the study protocol was fol-
lowing the Declaration of Helsinki.

Results

Socio-Demographic and Clinical
Characteristics

Out of 943 screened women in the hospital during the
study period, 397 women were excluded for different
(unknown HIV
demographic and clinical data, and women who undergo

reasons status, incomplete socio-
a hysterectomy). Hence a total of 546 women were
included in the study. Among the 546 eligible participants,
the number of HIV-negative and HIV-positive women
were 417 (76.4%) and 129 (23.6%), respectively. The
majority of the study participants were rural residents
(60%). More than half of the study participants; 352
(64.5%), were in the age group of 3045 years old. The
mean age of the study participants was 36.96 + 8.6 years
old. Among women screened for pre-cancerous cervical
lesion, around 326 (59.7%) of them had given birth at least

once with a mean parity of 3.08 + 2.3 SD (Table 1.).

Prevalence of Pre-Cancerous Cervical

Lesion

The prevalence of pre-cancerous cervical lesion among
546 women was 8.8% (95% CI; 8.74, 8.91). The propor-
tions of pre-cancerous cervical lesion were observed to be
slightly higher; 9.3% (95% CI; 9.26, 9.44) among HIV-
infected women relative to HIV-uninfected 8.6% (95% CI;
8.54, 8.71), though the difference was not statistically
significant (P = 0.859) (Table 1).

Determinants of Pre-Cancerous Cervical

Lesion

The age-adjusted model has shown that the occurrence of
pre-cancerous cervical lesion was correlated with rural
residence; educational status (read and write, elementary
school, high school, and tertiary school). Thus, all adjusted
models indicated that maternal age greater than 45 years

old, widowed marital status, educational status (read and
write, elementary school and high school), and parity
greater than or equal to 5 were independent contributing
factors of the pre-cancerous cervical lesion. Women with
age greater than 45 years old (AOR = 0.35, 95% CI: 0.16—
0.80) had 65% fewer odds of having pre-cancerous cervi-
cal lesion than those women with age < 29 years.
Similarly, widowed women (AOR = 3.3, 95% CI: 1.1-
10.1) are 3.3 times more likely to have pre-cancerous
cervical lesion than married women. Moreover, women
who can read and write (AOR = 0.174, 95% CI: 0.04—
0.84), had elementary school (AOR = 0.18, 95% CI: 0.04—
0.92) and high school (AOR = 0.13, 95% CI: 0.02-1.02)
were 82.6%, 82% and 87% less likely to have pre-
cancerous cervical lesion as compared to illiterate
women. Furthermore, multiparous women (5 or more
childbirths) were 6.3 times (AOR = 6.3, 95% CI: 1.07-
36.45) more likely to have pre-cancerous cervical lesion
than nulliparous women (Table 2).

Prevalence of HPV

Although 546 women were screened for pre-cancerous
cervical lesion using VIA, only 109 of them were conse-
cutively screened for HPV using the OncoE6 test due to
the limited availability of the kit. Among the 109 women
screened, 7 (6.4%; 95% CI = 2.6% — 12. 8%) had
a positive Onco E6 test (both for HPV 16 and 18 strains).
Two women positive for VIA were tested negative for the
HPV Onco E6 test, and this could be due to serotypes
other than HPV 16 and 18. As to the HIV status of the
OncoE6 screened subjects (109), 26 of them were HIV
infected. The incidence of HPV infection among HIV
infected and uninfected was 7.7% (2/26) and 6% (5/83),
respectively. Hence, HPV infection was found comparable
regardless of HIV status in this study (p=0.67).

Discussion

In the current study, HIV-infected women had a higher
proportion of pre-cancerous cervical lesion 9.3% (95% CI:
9.26-9.44) relative to HIV-negative women 8.6% (95%
CI: 8.54-8.71) (p = 0.859). HIV-infected women's adher-
ence to highly active antiretroviral treatments might the
reason for such comparable findings in the area. This is in
line with a similar study from Zambia where it showed
that the prevalence of pre-cancerous cervical lesion among
HIV infected was higher (25.4%) than uninfected women
(23.9%) despite its insignificant association (p>0.05)."?
Similarly, a finding from Swaziland investigated that
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Table | Comparison of the Prevalence of Pre-Cancerous Cervical Lesion Among HIV-Infected and Non-Infected Women at DTCSH

from July 2018 to January 2020, North-West Ethiopia (n=546)

Demographic Variables VIA Status P-value Total N (%)
VIA +ve N (%) VIA-ve N (%)
HIV status Positive 12 (9.3) 117 (90.7) 0.859 417 (76.4)
Negative 36 (8.6) 381 (91.4) 129 (23.6)
Residence Urban 60 (27.3) 160 (72.7) <0.001 220 (40.3)
Rural 69 (60) 110 (95.7) 326 (59.7)
Age category <29 5(43) 110 (95.3) <0.001 115 (21)
30-45 20 (5.7) 332 (94.3) 352 (64.5)
>45 23 (29.1) 56 (70.9) 79 (14.5)
Marital status Single 6 (9.5) 57 (90.5) <0.001 63 (11.5)
Married 26 (6.9) 353 (93.1) 379 (69.4)
Divorced 6 (8.6) 64 (91.4) 70 (12.8)
Widowed 10 (29.4) 24 (70.6) 34 (6.2)
Educational status llliterate 42 (17.3) 201 (82.7) <0.001 243 (44.5)
Can read and 2 (29) 68 (97.1) 70 (12.8)
write
Elementary 2 (2.1) 94 (97.9) 96 (17.6)
school
High School 1(1.3) 79 (98.8) 80 (14.7)
Tertiary school 1 (1.8) 56 (98.2) 57 (10.4)
Parity 0 2 (2.7) 72 (97.3) <0.001 74 (13.6)
14 16 (4.9) 310 (95.1) 326 (59.7)
25 30 (20.5) 116 (79.5) 146 (26.7)
History of STI Yes 13 (7.8) 153 (92.2) 0.366 166 (30.4)
No 35(9.2) 345 (90.8) 380 (69.6)

presence of cervical lesion among HIV infected (22.9%)
was higher than HIV-negative women (5.7%)
(p<0.0001)."* Besides, finding from Tanzania showed
that there was a significant discrepancy in the prevalence
of pre-cervical cancerous lesion among HIV-infected
(71.8%) and uninfected women (27.3%)'* (P< 0.001).

In this study, the overall prevalence of pre-cancerous
cervical lesion among both HIV-infected and uninfected
women was found to be 8.8% (95% CI; 8.74-8.91) which
is consistent with a previous study from Woldia and Dessie
(9.9%), Ethiopia,'”> Adwa, Ethiopia (6.7%),'® Jimma,
Ethiopia (12.9%),'” Rwanda 5.9%,'® Northern Nigeria
(6%)," but higher to finding in Cameron (3.3%).%° It
was also lower than

study in southern Ethiopia

(22.1%).*" The source of the discrepancy could be due to
differences in demographics of the study participants, var-
iation in lesion detection techniques, population immune
difference, and a difference in adherence to ART. The
prevalence of abnormal cervical lesions by VIA in our
study is also much lower than in Kenya; where abnormal
VIA among HIV infected was 55.3% very higher com-
pared with 9.3% of our finding. This could be explained by
the fact that Kenyan patients were suspected of the cervi-
cal lesion and were planned to go through conventional
Pap smear, VIA, colposcopy, and biopsy>* as compared to
the routine screening in the present study.

In this study, different factors were identified to
with the cervical lesion.

associate pre-cancerous
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Table 2 Bivariate and Multivariate Analysis of Demographic and Clinical Variables with via Test Positivity Among Women Screened for
a Pre-Cancerous Cervical Lesion at DTCSH from July 2018 to January 2020, North-West Ethiopia (n=546)

Demographic Variables Age AOR (95% CI) | P-value | Fully AOR (95% CI) | P-value
HIV-status Negative I |

Positive 1.09 (0.53, 2.24) 0.814 1.92 (0.73, 5.01) 0.18
Residence Urban |

Rural 3.11 (1.40, 6.94) 0.005 1.80 (0.71, 4.58) 0.22
Age (yrs.) <29 | |

30-45 0.67 (0.19, 2.45) 0.55

>45 0.35 (0.16, 0.80) 0.013
Marital status Married | |

Single 1.01 (0.38, 2.70) 0.992 1.67 (0.55, 5.09) 0.37

Divorced 0.95 (0.36, 2.51) 0919 1.15 (0.41, 3.28) 0.79

Widowed 2.20 (0.85, 5.72) 0.105 3.3 (1.1, 10.1) 0.04
Educational status llliterate | | 0.076

Read and write 0.14 (0.03, 0.63) 0.009 0.174 (0.04, 0.84) 0.03

Elementary school 0.14 (0.03, 0.60) 0.008 0.18 (0.04, 0.92) 0.04

High School 0.078 (0.10,0.59) 0.013 0.13 (0.02, 1.02) 0.05

Tertiary school 0.10 (0.01, 0.78) 0.028 0.16 (0.02, 1.25) 0.08
Parity 0 | |

1-4 1.94 (0.42, 8.88) 0.39 2.25 (0.42, 11.92) 0.34

=5 6.87 (1.44,32.75) 0.016 6.24 (1.07, 36.45) 0.04
History of STI Yes 0.88 (0.44, 1.77) 0.71 0.71 (0.30, 1.66) 0.43

No | |

Accordingly, women age greater than 45 years old tended
to have a lower chance of developing pre-cancerous cer-
vical lesion in this study, which is in line with another
study from Rwanda that showed older women were simi-
larly less likely to have pre-cancerous cervical lesion.'® In
contrast to the current study, a study conducted in Debre
Markos and Dessie reported that women aged < 30 years
old had a 73% less risk of having a pre-cancerous cervical
lesion compared to individuals with age > 30 years old."
This disagreement in the findings could be due to the
difference in the study participants as the compared stu-
dies included only HIV-infected women.'> Likewise,
widowed women were 3.3 times (95% CI; 1.1-10.1)

more likely to have pre-cancerous cervical lesion as

compared to married women in our study, which is con-
sistent with the study conducted in Rwanda (AOR=
3.29)."® This could be due to the likelihood of unmarried
women having multiple sexual partners that may further
increase the risk of having the lesion.”> Concurrent with
previous findings in Dessie and Debre Markos,'® the
finding of our study also indicated that multiparous
women were more likely to have a pre-cancerous cervical
lesion.

The recurrent vaginal delivery that can lead to vaginal
wall laceration in these women, which in turn is favorable
for HPV cross-contamination, might have led to the higher
chance of pre-cancerous cervical lesion development rela-
tive to other women. On the contrary, finding from
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Rwanda'® showed that a higher number of children born
were not associated with having a higher risk of pre-
cancerous cervical lesion. Besides, educational status
such as read and write, elementary school, and high school
were observed to have less chance of developing pre-
cancerous cervical lesion relative to being illiterate. This
is in line with a similar study from Southern Ethiopia.** It
is known that education increases the knowledge about the
prevention and mode of transmission of the disease, which
helps to reduce the risk of acquiring the disease.
Concerning the high-risk HPV infection, 7 (7/109; 6.4%)
of the screened women in the current study, were positive for
both HPV 16 and 18. As being so, this was lower compared
with previous studies from Ethiopia (13.7%),>* Butajira
(23.2%) *°, and Gurage (15.8%)?°. The relatively higher
detection in those above-mentioned studies might be due to
their ability to detect multiple genotypes besides HPV 16 and
18, population variation, and difference in the distribution of
HPV strains. The OncoE6 test positivity was not supported
by VIA positivity indicating that OncoES6 is better at detect-
ing HPV infection early. Regarding the HIV status and HPV
positivity, HIV-infected women were observed to have
a higher proportion of HPV infection (2/26; 7.7%) than HIV-
negative women (5/83; 6%) in this study despite an insignif-
icant p-value. This is in line with a study from Tanzania,
which reported HPV infection among HIV infected was
higher (71.8%) than those uninfected ones (27.3%)"*.

Strength and Limitation of the
Study

As a strength, this is the first comparative cross-sectional
study in the North-West region of the country. Despite
being the first, the retrospective nature of the study has
limited the inclusion of some variables like antiretroviral
therapy (ART) duration, CD4 count, age of sexual debut,
and history of multiple sexual partners, as the data were
not available in the chart.

Conclusions

The overall prevalence of pre-cancerous cervical lesion and
HPV infection in the current study was 8.8% and 6.4%, respec-
tively. The prevalence of pre-cancerous cervical lesion and
HPV infection was not significantly different between HIV-
infected and HIV-uninfected women. Hence, women should be
screened routinely for pre-cancerous cervical lesion and HPV
infections regardless of women’s HIV status. Being widowed
and higher parity were independent contributing factors of the

pre-cancerous cervical lesion while older maternal age and
advance in educational status were protective factors for a pre-
cancerous cervical lesion. Therefore, emphasis should be given
to women with such risk factors to minimize the burden of the
disease in this population. Overall, community mobilization
and education programs should be implemented to improve
awareness and bring behavioral change.
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