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Purpose There is a dearth of data on clearance of cervical human papillomavirus (HPV) infec-
tion among women in West Africa. We examined the clearance of low-risk (Ir) and high-risk (hr)
cervical HPV infections, and the factors associated with these measures in HIV-negative and
HIV-positive women.

Methods We studied 630 Nigerian women involved in a study of HPV infection using short poly-
merase chain reaction fragment-10 assay and line probe assay-25. Research nurses used a cer-
vical brush to collect samples of exfoliated cervical cells from all the study participants. Cox
proportional hazards models were used to estimate associations hetween HIV and HPV infections.

Results The mean age of the study participants was 38 (standard deviation, + 8) years; 51% were
HIV positive. The rate of clearing any HPV infection was 2.0% per month among all women in
the study population, 2.5% per month among HIV-negative women, and 1.6% per month, among
HIV-positive women. The clearance rate per 1,000 person-months of observation for any IrHPV
infection and any hrHPV infection were 9.21 and 8.83, respectively, for HIV-negative women, and
9.38 and 9.37, respectively, for HIV-positive women. In multivariate models, the hazard ratios
for HIV-positive compared with HIV-negative women were 0.85 (95% Cl, 0.51 to 1.43; P = .55)
and 0.95 (95% Cl, 0.54 to 1.65; P = .85) for cleared infections with any IrHPV and any hrHPV,
respectively. The hazard ratio for HIV-positive compared with HIV-negative women was 0.39 (95%
Cl, 0.17 to 0.88; P =.02) for cleared infections with any multiple HPV and 0.13 (95% ClI, 0.03 to
0.58; P =.007) for cleared infections with multiple hrHPV.

Conclusion In this study population, we observed that HIV-positive women were less likely to clear
infections with multiple hrHPV types.
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INTRODUCTION Approximately 70% of HPV infections are

cleared spontaneously in 1 year and 90% in 2

Human papillomaviruses (HPVs) are highly
prevalent infections in most of the world. They
primarily infect stratified cutaneous or mucosal
epithelia.! Mucosotropic HPVs are subdivided
into low-risk HPV (IrHPV) and high-risk HPV
(hrHPV), depending on their association with
human cancers.! The IrHPVs are mainly asso-
ciated with anogenital warts; hrHPVs are associ-
ated with anogenital cancers, including cervical
cancer. Globally, HPV-16 and -18 contribute to
> 70% of all cervical cancer cases; after HPV-16
and -18, the six most common HPV types are
HPV-31, -33, -35, -45, -52, and -58, and they
account for an additional 20% of cervical cancers
worldwide.?

© 2018 hy American Society of Clinical Oncology

years; the infection persists in the remainder of
cases.® Although persistent infection with hrHPV
genotypes is not sufficient to cause cancer, it
increases the risk of progression to cancer. HPV
clearance requires an effective cell-mediated
immune response.* Therefore, HIV-positive indi-
viduals who become infected with HPV are
less likely to clear the infections within 1 to 2
years and thus have increased risk of develop-
ing benign warts and malignant tumors. Given
the dearth of data from sub-Saharan Africa, the
objective of this study was to examine the clear-
ance rates of type-specific low-risk and high-risk
cervical HPV infections, and identify the associ-
ated risk factors among Nigerian women.
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MATERIALS AND METHODS
Study Population

The study participants were 1,020 women enrolled
from cervical cancer clinics at National Hospital
Abuja and University of Abuja Teaching Hospital,
Nigeria, between 2012 and 2014. All the study
participants were age = 18 years, had history of
prior vaginal sex, were not pregnant, and had an
intact uterus at enroliment. Interviewers used
questionnaires to collect data on sociodemo-
graphic characteristics, sexual and reproductive
history, and HIV status, which were confirmed
from medical records. Research nurses col-
lected blood samples from the antecubital veins
of and performed pelvic examinations on all the
study participants at enrollment and at the fol-
low-up visit, which was scheduled to occur
6 months after enrollment. In this analysis, we
included 630 women who completed the study
procedures at the baseline and follow-up visits.

HPV Detection by SPF10/LiPA25

We extracted DNA from cervical exfoliated cells,
as previously described.® Samples were tested
for the presence of HPV DNA by hybridization
of short polymerase chain reaction fragment-10
(SPF10) amplimers to a mixture of general HPV
probes recognizing a broad range of high-risk,
low-risk, and possible hrHPV genotypes in a
microtiter plate format, as described previously.®
All samples determined to be HPV DNA posi-
tive by SPF10 DNA enzyme immunoassay were
genotyped using line probe assay-25 (LiPA25).
The LiPA25 assay provides type-specific infor-
mation for 25 different HPV genotypes simulta-
neously and identifies infection by one or more
of 13 hrHPV genotypes: 16, 18, 31, 33, 35, 39,
45, 51, 52, 56, 58, 59, and 68.7% However, the
test cannot differentiate between HPV 68 and
73, so we defined this HPV genotype, HPV-
68/73, as low risk. The test can identify IrHPV
types 6, 11, 34, 40, 42, 43, 44, 53, 54, 66,
70, and 74. The test also identifies unspecified
HPV genotypes, which we defined as low risk.
We defined HPV infection as prevalent if at least
one HPV genotype was detected by the HPV
test (SPF10/LiIPA25) in a sample provided at
the baseline visit and as cleared if the prevalent
HPV genotype was not detected during the fol-
low-up visit.

Statistical Analysis

A study conducted among Senegalese women
showed that the hazard ratio (HR) of HPV clear-
ance among HIV-positive women was 0.31,
compared with HIV-negative women.® Using
G*Power statistical software (http://www.gpower.
hhu.de),’®!* we computed the minimum sample
size required to detect a 31% difference based
on ttest for difference between two independent
means (two-sided tests with a =0.05and p=0.8
lie, 80% power]) as 165 per group.!®!! Our sam-
ple size of 309 HIV-negative and 321 HIV-posi-
tive women provided 90% power, which was
adequate to detect a difference of about 25%
between the groups.

To compute socioeconomic status (SES) in a
low-resource environment where income data
are sparse, we generated wealth index data, as
previously described.'” In summary, we used
principal components analysis with varimax rota-
tion to compute factor scores based on the sum
of the ownership of household items weighted
by their factor loading. We sorted the data on
the first principal component, which had the
highest eigenvalue, and divided all respondents
into three categories based on its value. Partic-
ipants in the lowest 40% were categorized as
low SES, the middle 40% were categorized as
middle SES, and the top 20% were categorized
as high SES. The validity and reproducibility of
the wealth index have been examined in previ-
ous studies and it correlates well with other mea-
sures of wealth in environments without reliable
expenditure data.*?

We used ttests to assess differences in the distri-
bution of continuous variables between groups,
and x? and Fisher exact tests for categorical
variables. Person-months of observation (PMO)
were calculated from the date of the baseline visit
to the date of follow-up visit. We used Kaplan-
Meier curves and log-rank test of homogeneity
to examine the clearance of HPV infections over
time. To examine associations between potential
risk factors and cleared IrHPV, and hrHPV infec-
tions, we used Cox proportional hazards mod-
els stratified by age to estimate HRs and 95%
Cls. Our main analyses compared the impact of
HIV infection on clearance of IrHPV and hrHPV.
HRs < 1.0, therefore, are consistent with lower
clearance rates (more persistent infections) for
the category being evaluated relative to the ref-
erent category. For the multivariate analysis, we
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used stepwise-regression models with P < .20
as the entry criterion and P < .10 as the thresh-
old to stay in the model. Age and HIV were kept
in the model throughout the selection process.
We selected those variables that were associated
with HPV at P < .20 for inclusion in the multi-
variate models. All the reported P values were
two sided. All the analyses were performed using
SAS, version 9.3, for UNIX statistical software
(SAS Institute, Cary, NC).

Ethics

The study was conducted according to the Nige-
rian National Code for Health Research Eth-
ics. Ethical approval to conduct this study was
obtained from the Nigerian health research eth-
ics committee. Informed consent was obtained
from all participants before enrollment in the
study.

RESULTS

Of the 1,020 participants enrolled at baseline,
71% (725 of 1,020) attended the follow-up visit.
We excluded 95 participants because of missing
results (n = 20 missing HIV results; n = 9 miss-
ing baseline visit HPV results; n = 59 missing
follow-up visit HPV results; n = 4 missing HIV
and baseline HPV results; n = 1 missing HIV and
follow-up visit HPV results; and n = 2 missing
HPV results at the baseline and follow-up visits)
and included the remaining 630 women (62%)
in the analysis for HPV clearance. The follow-up
visit occurred at a median time of 9 months after
the baseline visit.

The mean age of the study participants was 38
(standard deviation, + 8) years and about half
(49%, 309 of 630) were HIV negative (Table 1).
At baseline, 41% (261 of 630) of the study par-
ticipants tested positive for infections with any
type of HPV, 25% (160 of 630) tested positive for
IrHPV and 25% (155 of 630) tested positive for
hrHPV infections (Table 2). During 9,512 PMO
from 2012 through May 2015, we documented
95 women with cleared HPV infections (Table 2),
of whom 62 had cleared IrHPV events, 51 had
cleared hrHPV events, and 18 had cleared
IrHPV and hrHPV events. In age-adjusted anal-
ysis, we found that married women were more
likely to clear IrHPV infections than were unmar-
ried women (Table 3).

HIV-Negative Women

HIV-negative women contributed 6,113 PMO of
follow-up. Any type of HPV infection of the cervix
occurred in 29% (89 of 309) of the HIV-negative
women at baseline. Some 16% (50 of 309)
of the women cleared infections by any HPV
during follow-up, giving a clearance rate (CR)
of 25.3/1,000 PMO (Table 4). The cleared
infections involved IrHPV types in 10% (30 of
309; CR, 9.21/1,000 PMO) and hrHPV types
in 8% (24 of 309; CR, 8.83/1,000 PMO) of the
women. The clearance rates of the IrHPVs and
hrHPVs were not statistically significantly different
(P=.37).

The most common IrHPV types present at base-
line were unspecified HPV (8%, 24 of 309), HPV
68/73 (2.3%, seven of 309), and HPV 53 (2.3%,
seven of 309). The infections most likely to be
cleared during follow-up were those caused by
unspecified HPV types (5%, 16 of 309; CR,
4.10/1,000 PMO) and HPV-53 (0.9%, three of
309; CR, 0.74/1,000 PMO).

HPV-52 (4%, 13 of 309) and HPV-18 (2.6%,
eight of 309) were the most common hrHPV
types present at baseline. These HPV types were
also the most likely to be cleared, with HPV-52
cleared in 2.2% (seven of 309; CR, 1.75/1,000
PMO) of the women and HPV-18 cleared in
1.6% of the women (five of 309; CR, 1.25/1,000
PMO).

Single cervical infection by any type of HPV
occurred in 22.6% (70 of 309) of the HIV-
negative women at baseline. This was cleared in
13.6% (42 of 309; CR, 20.9/1,000 PMO) of the
women during follow-up. The cleared infections
involved IrtHPV types in 8.7% (27 of 309; CR,
8.26/1,000 PMO) and hrHPV types in 7.1% (22
of 309; CR, 8.05/1,000 PMO). The clearance
rates of single IrHPV and hrHPV were not statis-
tically significantly different (P = .44).

Multiple HPV infections of the cervix were
detected in 5.8% (18 of 309) of the HIV-nega-
tive women at baseline. These infections were
cleared in 2.6% (eight of 309; CR, 2.01/1,000
PMO) of the women during follow-up. The
cleared infections were IrHPV types in 1.0%
(three of 309; CR, 0.74/1,000 PMQ) and hrHPV
types in 0.7% (two of 309; CR, 0.49/1,000
PMO). The clearance rates of multiple IrHPV and
hrHPV were not statistically significantly different
(P=.65).

jgo.org JGO — Journal of Global Oncology


http://www.jgo.org

Table 1. Characteristics of the Study Participants at Baseline

Total HIV Negative HIV Positive

Characteristic (N=630) (n=309) (n=321)
Age, mean (+ SD), years 38 (= 8) 38 (= 8) 37 (=7)
Age, years

18-29 68 (11) 31 (10) 37 (11)

30to<45 434 (69) 202 (65) 232 (73)

=45 127 (20) 76 (25) 51 (16)
BMI, mean (SD), kg/m? 28.1 (+11.9) 29.0 (+ 8.5) 26.9 (+ 15.2)
BMI, no. (%), kg/m?

Normal weight, 18.5-24.9 195 (33) 74 (25) 121 (40)

Overweight, 25.0-29.9 217 (36) 110 (37) 107 (36)

Obese, = 30.0 183 (31) 111 (38) 72 (24)
Age at sexual initiation, mean (SD), years 20 (= 4) 21 (£ 4) 19 (= 3)
Total no. of sex partners, mean (SD) 3(x3) 3(x2) 4 (+4)
Marital status

Married 416 (66) 246 (80) 170 (53)

Not married 214 (34) 63 (20) 151 (47)
Education, years completed

< 6 (elementary) 74 (12) 35(11) 39(12)

7-12 (secondary) 390 (62) 159 (52) 231 (72)

> 12 (tertiary) 164 (26) 114 (37) 50 (16)
Socioeconomic status

Low 247 (39) 82 (26) 165 (52)

Middle 258 (41) 138 (45) 120 (37)

High 125 (20) 89 (29) 36 (11)
Age at sexual initiation, years

<18 147 (23) 56 (18) 91 (28)

18-21 301 (48) 141 (46) 160 (50)

=22 182 (29) 112 (36) 70 (22)
Total sex partners

1 157 (25) 106 (34) 51 (16)

2-4 247 (40) 120 (39) 127 (40)

=5 222 (35) 82 (27) 140 (44)
Contraceptive use

Yes 263 (42) 155 (50) 108 (34)

No 367 (58) 154 (50) 213 (66)
Menopausal status

Premenopausal 526 (84) 250 (82) 276 (87)

Postmenopausal 98 (16) 56 (18) 42 (13)
Douching

Yes 407 (65) 189 (61) 218 (68)

No 222 (35) 120 (39) 102 (32)

NOTE. Data given as no. (%) unless otherwise indicated.
Abbreviations: BMI, body mass index; SD, standard deviation.
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Table 2. Prevalent and Cleared HPV Events in the Study Population by HIV Status

Prevalent HPV Events, No. (%) Cleared HPV Events, No. (%)
Total HIV Negative HIV Positive Total HIV Negative  HIV Positive
Type of HPV (N=630) (n =309) (n=321) P (N =630) (n =309) (n=321) P
Group-specific HPV
Any HPV 261 (41.4) 89(28.8) 172 (53.6) <.001 95 (15.1) 50 (16.2) 45 (14.0) .50
Any low-risk HPV 160 (25.4)  55(17.8) 105 (32.7) <.001 62 (9.8) 30(9.7) 32(9.9) 91
Any high-risk HPV 155 (24.6) 45(14.6) 110(34.2) <.001 51 (8.1) 24 (7.8) 27 (8.4) 77
Any single HPV 166 (26.3) 70 (22.6) 96 (29.9) .04 65 (10.3) 42 (13.6) 23(7.2) .008
Single low-risk HPV 133 (21.1) 50 (16.2) 83 (25.9) .003 52 (8.2) 27 (8.7) 25(7.8) .67
Single high-risk HPV 103 (16.3)  38(12.3) 65 (20.2) .007 33(5.2) 22 (7.1) 11 (3.4) .04
Any multiple HPV 95(15.1) 19(6.2) 76 (23.7) <.001 30 (4.7) 8(2.6) 22 (6.8) .01
Multiple low-risk HPV 27 (4.3) 5(1.6) 22 (6.8) .001 10 (2.6) 3(1.0) 7(2.2) .22
Multiple high-risk HPV 52 (8.3) 7 (2.3) 45 (14.0) <.001 28 (3.9) 2(0.7) 16 (5.0) <.001
Type-specific low-risk HPV
HPV-6 6 (1.0) 3(1.0) 3(0.9) .96 3(0.5) 2(0.6) 1(0.3) .62
HPV-11 10(1.6) 4(1.3) 6(1.9) .56 4(0.6) 2(0.6) 2(0.6) 1.00
HPV-34 1(0.2) 0(0.0) 1(0.3) 32 0(0.0) 0(0.0) 0(0.0) —
HPV-40 3(0.5) 0(0.0) 4(1.3) .05 0(0.0) 0(0.0) 0(0.0) —
HPV-42 4(0.6) 0(0.0) 4(1.3) .05 3(0.5) 0(0.0) 3(0.9) .08
HPV-43 4(0.6) 0(0.0) 4(1.3) .04 1(0.2) 0(0.0) 1(0.3) 32
HPV-44 20(3.2) 3(1.0) 17 (5.3) .002 7(1.1) 1(0.3) 6 (1.8) .06
HPV-53 14 (2.2) 7(2.3) 7(2.2) .94 5(0.8) 3(0.9) 2(0.6) .96
HPV-54 15(2.4) 3(1.0) 12.3.7) .03 5(0.8) 1(0.3) 4(1.2) 43
HPV-66 24 (3.8) 3(1.0) 21 (6.5) <.001 6(0.9) 2(0.6) 4(1.2) 43
HPV-70 16 (2.5) 4(1.3) 12(3.7) .05 5(0.8) 2(0.6) 3(0.9) .68
HPV-74 10(1.6) 2(0.6) 8(2.5) .06 5(0.8) 2(0.6) 3(0.9) .68
HPV-68/73 17.(2.7) 7(2.3) 10(3.1) bl 9(1.4) 2 (0.6) 7(2.2) .17
HPV-unspecified 48 (7.6) 24 (7.8) 24 (7.5) 1.00 22 (3.5) 16 (5.2) 6(1.8) .02
Type-specific high-risk HPV
HPV-16 10 (1.6) 1(0.3) 9(2.8) .01 3(0.5) 1(0.3) 2 (0.6) .58
HPV-18 28 (4.4) 8(2.6) 20 (6.2) .03 13 (2.1) 5(1.6) 8(2.5) 44
HPV-31 20 (3.2) 3(1.0) 17 (5.3) .002 7 (1.1) 1(0.3) 6 (1.8) .06
HPV-33 20 (3.2) 4(1.3) 16 (5.0) .01 6 (0.9) 2 (0.6) 4(1.2) 43
HPV-35 33(5.2) 6(1.9) 27 (8.4) <.001 7(1.1) 1(0.3) 6 (1.8) .06
HPV-39 9(1.4) 2 (0.6) 7(2.2) 17 3(0.5) 1(0.3) 2 (0.6) .58
HPV-45 13 (2.1) 5(1.3) 8(2.2) .56 6 (0.9) 3(0.9) 3(0.9) 1.00
HPV-51 14 (2.2) 2 (0.6) 12 (3.7) .01 4 (0.6) 1(0.3) 3(0.9) 38
HPV-52 44 (7.0) 13 (4.2) 31(9.7) .007 14 (2.2) 7(2.2) 7(2.2) 1.00
HPV-56 14 (2.2) 5(1.6) 9(2.8) 41 8(1.3) 3(0.9) 5 (1.6) Bl
HPV-58 12 (1.9) 3(1.0) 9(2.8) .09 6 (0.9) 1(0.3) 5 (1.6) 11
HPV-59 8(1.3) 0(0.0) 8(2.5) .005 3(0.5) 0(0.0) 3(0.9) .08
Abbreviations: —, no data; HPV, human papillomavirus.
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Table 3. Association Between Sociodemographic Characteristics and Potential Risk Factors for Clearance of HPV
Infections

Low-Risk HPV High-Risk HPV
Total
Variable (N=630) No. (%) HR (95% CI) P No. (%) HR (95% CI) P
Age, years
<1829 68 7(10) 0.87(0.35t02.13) .76 7(10) 1.63(0.59t04.50) .34
30-< 45 434 40 (9) 0.78(0.43t01.41) 41 36(8) 1.31(0.61t02.83) .48
> 45 127 15 (12) Ref (1.00) 8 (6) Ref (1.00)
BMI, kg/m?
Normal weight 195 22(12) 1.11(0.60t02.06) .72 14(7) 1.567(0.46102.02) .92
Overweight 217 16 (7) 0.73(0.37t01.41) 35 21(9) 1.30(0.66t02.55) .44
Obese, = 30 183 19 (10) Ref (1.00) 14 (7) Ref (1.00)
Marital status
Married 416 49(12) 1.93(1.05t03.57) .03 36(8) 0.84 (0.67t02.25) .49
Not married 214 13 (6) Ref (1.00) 15(7) Ref (1.00)
Education, years
completed
<6 74 7(9) 1.51(0.57t03.96) .40 6 (8) 0.71(0.28t01.81) .48
(elementary)
7-12 390 45(12) 1.89(0.95t03.75) .06 27(7) 0.63(0.34t01.14) .12
(secondary)
> 12 (tertiary) 164 10 (6) Ref (1.00) 18 (11) Ref (1.00)
Socioeconomic
status
Low 247 26 (10) 1.01(0.52t01.97) .97 22(9) 1.11(0.52t02.35) .77
Middle 258 23 (9) 085(0.43t01.69) 65 19(7) 092(0.48t01.98) .83
High 125 13 (10) Ref (1.00) 10 (8) Ref (1.00)
Age at sexual
initiation, years
<18 147 16 (11) 0.86(045t01.63) .64 9 (6) 055(0.25t01.22) .14
18-21 301 23 (7) 0.60(0.33t01.07) .08 22(7) 0.66(0.36t01.21) .18
>22 182 23 (12) Ref (1.00) 20 (11) Ref (1.00)
Total lifetime sex
partners
1 157 15 (9) 1.21(0.57t02.60) .61 10(6) 0.69(0.30to 1.56) .38
2-4 247 33(10) 1.33(0.68t02.57) .39 26(8) 0.89(047t01.72) .74
=5 222 12 (8) Ref (1.00) 14 (9) Ref (1.00)
Douche
Yes 407 37(10) 0.80(048t01.34) .40 33(8) 1.00(0.56t01.77) 1.00
No 222 25(11) Ref (1.00) 18 (8) Ref (1.00)
HIV status
Positive 321 69(32) 1.02(062t01.69) 91 27(8) 1.08(0.62101.87) .77
Negative 309 38 (30) Ref (1.00) 24 (7) Ref (1.00)

Abbreviations: BMI, body mass index; HPV, human papillomavirus; HR, hazard ratio; Ref, referent.
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HIV-Positive Women

HIV-positive women contributed 3,399 PMO of
follow-up. Any type of HPV infection of the cer-
vix was detected in 53.6% (172 of 321) of these
women at baseline. Some 14.0% (45 of 321) of
the women cleared the infections by any HPV
during follow-up, yielding a CR of 16.1/1,000
PMO. The cleared infections involved IrHPV
types in 9.9% (32 of 321; CR, 9.38/1,000
PMO) and hrHPV types in 8.4% (27 of 321; CR,
9.37/1,000 PMO). Statistically, the clearance
rates of any IrHPV and hrHPV were not signifi-
cantly different (P = .37).

The most common IrHPV types present at base-
line were unspecified HPV (7.5%, 24 of 321)
and HPV-66 (6.5%, 21 of 321). The women
were most likely to clear infections by HPV-68/73
(2.2%, seven of 321; CR, 1.96/1,000 PMO),
HPV-66 (1.8%, six of 321; CR, 1.45/1,000
PMO), and unspecified HPV (1.8%, six of 321;
CR, 1.44/1,000 PMO). The most common
hrHPV types present at baseline were HPV-52
(9.7%, 31 of 321) and HPV-35 (8.4%, 27 of
321). Infections with HPV-18 (2.5%, eight of
321; CR, 1.92/1,000 PMO) and HPV-52 (2.2%,
seven of 321; CR, 1.68/1,000 PMO) were most
likely to be cleared.

Single HPV infections of the cervix were detected
in 29.9% (96 of 321) of the HIV-positive women
at baseline. Some 7.2% (23 of 321) of the women
had cleared these infections during follow-up, giv-
ing a CR of 6.58/1,000 PMO. The cleared infec-
tions involved IrHPV types in 7.8% (25 of 321;
CR, 14.3/1,000 PMO) and hrHPV types in 3.4%
(11 of 321; CR, 7.23/1,000 PMO). The clearance
rate for single IrHPV infections was significantly
higher than that of single hrHPV (P = .01).

Multiple cervical HPV infections were detected in
23.7% (76 of 321) of the women at baseline. These
infections were cleared by 6.8% (22 of 321; CR,
6.34/1,000 PMO) of the women during follow-up.
Infection by IrHPV types (2.2%, seven of 321; CR
1.69/1,000 PMO) were less likely to be cleared
than infection by hrHPV types (5.0%, six of 321;
CR, 3.89/1,000 PMO) in these women (P =.01).

Impact of HIV Infection

The distribution of low-risk and high-risk, cleared,
any HPV, single HPV, and multiple HPV by HIV

status is shown in Table 2. At baseline, HIV-
positive women were more likely to be infected
with any HPV (P < .001), any IrHPV (P < .001),
any hrHPV (P < .001), any single HPV (P = .04),
any single IrHPV (P = .003), any single hrHPV
(P =.007), any multiple HPV (P = .001), multi-
ple I'THPV (P = .001), and multiple hrHPV (P <
.001) compared with HIV-negative women. Fig-
ure 1 provides Kaplan-Meier curves illustrating
the proportion of women who cleared infections
with any HPV type during the follow-up period,
by HIV status. As seen in the figure, there was
no significant difference between clearance of
any HPV by HIV status (log-rank test P = .12).
In multivariate analyses adjusted for age and
marital status, the HRs for cleared infections
in HIV-positive women compared with HIV-
negative women were 0.95 (95% CI, 0.54 to
1.65; P = .85) for any hrHPV; 2.12 (95% Cl,
1.02 to 4.40; P=.04) for single hrHPV, and 0.13
(95% Cl, 0.03 to 0.58; P = .007) for multiple
hrHPV (Table 5).

DISCUSSION

Our study provides a comprehensive descrip-
tion of cleared IrHPV and hrHPV infections in a
cohort of HIV-negative and HIV-positive women
in Nigeria, West Africa. We observed that, in
general, the rate and risk of cleared IrHPV and
hrHPV infections were not substantially modified
by HIV status. However, HIV-positive women had
83% significant reduction in their likelihood to
clear multiple hrHPV infections, compared with
HIV-negative women.

We did not find significant associations between
sociodemographic factors, lifestyle or sexual
behavior, and IrHPV or hrHPV clearance. This
is similar to the results of a study of Inuit women
in Canada.'® However, we observed that the HR
for any IrHPV clearance was 93% higher among
married women in our study compared with
unmarried women. This may be a reflection of
lower sexual networking among married women
and greater propensity of IrHPV to be cleared
compared with hrHPV. Another Canadian study
showed that the odds ratio of clearing any HPV
was 29% higher among women who were mar-
ried or living with a partner compared with those
who were not; however, the results were not sta-
tistically significant.
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Proportion Not Clearing HPV

Log-rank P=.1218

HIV Negative
HIV Positive

No. at risk:
HIV Negative 306
HIV Positive 318

5 10 15 20
Time to Clearance (months)

306 265 1 0
318 288 4 1

Fig 1. Kaplan-Meier
curves for clearance of
any HPV by HIV status.
Bands in the graph
are Hall-Wellner 95%
confidence bands. HPV,
human papillomavirus.
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Among the HIV-negative women in our study
population aged 18 to 61 years, 15% cleared
their baseline HPV infections at a median fol-
low-up time of 9 months. Another study found
that 52% of the participants aged 15 to 49
years cleared their baseline HPV infections
at a median follow-up time of 13.5 months,'
whereas 36% of participants aged 15 to = 60
years cleared their incident HPV infections at a
median follow-up time of 36 months.® The CR
of any HPV among HIV-positive women in our
study population was high (16.1/1,000 PMO). In
a prospective study of 215 HIV-positive Indian
women, the CR for any HPV was 18.3/100
person-years (0.15/1,000 PMO).'¢ In general, our
estimates of HPV clearance may differ from that
of other studies because of differences in the
study design and procedures, the age range of
the participants, differences in lifestyle in different

Table 5. Cleared HPV Infections by HIV Status

geographic regions, duration of follow-up, and
method of HPV detection.

Although we did not observe any association
between HIV seropositivity and clearance of any
HPV and single HPV, HIV-positive women in our
study had a significant reduction in the likeli-
hood of clearing any multiple HPV (adjusted HR,
0.39; 95% Cl, 0.17 to 0.88) and multiple hrHPV
(adjusted HR, 0.13; 95% CI, 0.03 to 0.58),
compared with HIV-negative women. Although
some studies documented that HIV-positive
women have lower likelihood of clearing cervi-
cal HPV infections, compared with HIV-negative
women,”!” another study found the effect esti-
mates for HPV clearance were not substantially
modified by HIV serostatus.'®

Although we and others found that HIV infection
may be an important risk factor of HPV clearance,
the mechanism of its action in HPV-induced
carcinogenesis has not been well elucidated.
It was reported that HIV-related immunodefi-
ciency may alter the relative carcinogenicity
of hrHPV types.’® HPV-16 infections may be
less affected by immunodeficiency than other
hrHPV types®®?! and it tends to be underrepre-
sented compared with other hrHPV types in HIV-
positive women.*?? In our study, HPV-16 was
the seventh most common prevalent type among
HIV-positive women, after HPV-52, -35, -18,
-31, -33, and -51. However, we were unable to
examine the relationship between hrHPV types
and changes in immunodeficiency, because we
did not have data on clinical correlates of HIV
infection, such as CD4 cell count.

HIV Negative,
HPV HIV=/HIV+, No. Referent HIV Positive, HR (95% Cl) P
Any HPV 50/45 1.00 1.04 (0.68 to 1.58)* .83
Any low-risk HPV 30/32 1.00 0.85(0.51 t0 1.43)* .55
Any high-risk HPV 24/27 1.00 0.95 (0.54 to 1.65) .85
Any single HPV 42/23 1.00 1.59 (0.94 to 2.69)* .08
Single low-risk HPV 27125 1.00 0.94 (0.53t0 1.66)* .84
Single high-risk HPV 22/11 1.00 2.12 (1.02 to 4.40) .04
Any multiple HPV 8/22 1.00 0.39(0.17 t0 0.88) .02
Multiple low-risk HPV 3/7 1.00 0.47 (0.12t0 1.83) 27
Multiple high-risk HPV 2/16 1.00 0.13 (0.03 to 0.58) .007

NOTE. Reported HRs and 95% Cls are based on logistic regression r

Abbreviations: HPV, human papillomavirus; HR, hazard ratio.
*Models were additionally adjusted for marital status.

models. All models were age adjusted.
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Our study has several strengths. We collected
detailed data on numerous exposures using
validated procedures and we were able to pro-
spectively follow-up a large number of partici-
pants, which allowed us to examine the impact
of HIV on the clearance of IrHPV and hrHPV.
Although we did not have HIV clinical infor-
mation such as duration of HIV infection, use
of antiretroviral therapy, viral load, or CD4 cell
count that may be associated with clearance
of HPV infection among HIV-positive women,
we excluded from our analyses HIV-positive
women who were severely ill. However, in
another study in which clinical features of HIV
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