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Background: The US President’s Emergency Plan for AIDS
Relief aims to address the higher risk of cervical cancer among
women living with HIV by offering high-quality screening services
in the highest burden regions of the world.

Methods: We analyzed the US President’s Emergency Plan for
AIDS Relief Monitoring, Evaluation, and Reporting data from
Centers for Disease Control and Prevention–supported sites in 13
countries in sub-Saharan Africa for women living with HIV aged
older than 15 years who accessed cervical cancer screening services
(mostly visual inspection, with ablative or excisional treatment
offered for precancerous lesions), April 2018–March 2022. We
calculated the positivity by age, country, and clinical visit type (first
lifetime screen or routine rescreening). We fitted negative binomial
random coefficient models of log-linear trends in time to estimate the
probabilities of testing positive and any temporal trends in positivity.

Results: Among the 2.8 million completed cancer screens, 5.4%
identified precancerous lesions, and 0.8% were positive for sus-
pected invasive cervical cancers (6.1% overall). The positivity rates
declined over the study period among those women screening for
cervical cancer for the first time and among those women presenting
to antiretroviral therapy clinics for routine rescreening.

Conclusions: These positivity rates are lower than expectations set
by the published literature. Further research is needed to determine
whether these lower rates are attributable to the high level of
consistent antiretroviral therapy use among these populations, and
systematic program monitoring and quality assurance activities are
essential to ensure women living with HIV have access to the highest
possible quality prevention services.

Key Words: cervical cancer, screening, HIV, HPV

(J Acquir Immune Defic Syndr 2023;94:301–307)

INTRODUCTION
Cervical cancer prevention is a critical component of

clinical care for women living with HIV (WLHIV). Cervical
cancer is an AIDS-defining illness,1 and the risk of develop-
ing the disease is six-fold higher for WLHIV compared with
those without HIV.2 Cervical cancer is caused by persistent
infection with a carcinogenic human papillomavirus (HPV)
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subtype;3 the risk of acquisition and persistence of oncogenic
HPV infection, as well as the incidence of precancerous
lesions and cancers, are all increased for WLHIV compared
with women without HIV.4 In addition, the incidence of HIV
is significantly increased in the presence of prevalent HPV
infection.5 Geographic inequalities are evident in the epide-
miology of both HPV and HIV; the highest prevalence of
HPV infection,3 age-standardized incidence rates of6 and
mortality rates from7 invasive cervical cancers, number of
people living with HIV, and dying from AIDS-related illness8

are all found in Eastern and Southern Africa compared with
all other regions of the world.

The 2021 WHO guidelines recommend that all
WLHIV aged 25–49 years should be screened for cervical
cancer; screen tests include HPV DNA testing, visual
inspection with acetic acid (VIA), and pap smear/cytology.9

HPV tests screen for the necessary but not sufficient viral
infection precursor, VIA identifies visible precancerous
lesions, and pap smears collect cervical cells to assess for
evidence of cytologic abnormalities. A recent systematic
review and meta-analysis evaluated the diagnostic accuracy
of these screening modalities to identify CIN2+ among
thousands of WLHIV, reporting striking variability in the
accuracy of VIA and of cytology in the absence of
documented quality control procedures and a high sensitiv-
ity but low specificity using HPV DNA screening, with
some improvement to specificity when a VIA triage follows
the HPV screen.10 The same study reported screen positivity
ranges for HPV DNA testing of 43.7%–50.6%, for VIA of
5.6%–55.9%, for cytology of 10.0%–20.8%, and for HPV
with VIA triage of 22.0%–57.4%.

Global implementation guidelines for cervical cancer
screening programs estimate that between 5% and 25% of the
general population will screen positive using any available
test.11,12 The proportion of women who screen positive with
an identified precancerous lesion or a suspected invasive
cervical cancer (ICC) will be higher in populations with a
higher prevalence of HIV, CIN2+, and oncogenic HPV
subtypes.13 Screen-positive rates are higher among WLHIV
screened with VIA, cytology, and HPV DNA testing when
compared with people without HIV.3 Women younger than
30 years are more likely to screen positive compared with all
other age groups because of the higher rates of cervical
metaplasia and dysplasia, HPV infection, and low-grade
epithelial lesions among young women.3,14 In addition to
these patient characteristics, VIA diagnostic accuracy also
varies with procedural characteristics, including the light
source, the acetic acid concentration, and the training and
experience of the test provider, because VIA is inherently
subjective and dependent on the judgement of the provider.3

The US President’s Emergency Plan for AIDS Relief
(PEPFAR) cocreated the Go Further partnership in 2018 to
accelerate progress toward cervical cancer elimination among
WLHIV.15,16 As part of this partnership, PEPFAR-supported
cervical cancer screen and treat programs have used primarily
VIA, as well as some pap smear and HPV DNA testing, to
assess candidacy for ablative therapy of precancerous lesions.
Both WHO and PEPFAR screening guidance acknowledge
the limitations in the performance of visual inspection

screening, but cite the benefits of lower cost and same-day
treatment feasibility in their recommendations for a realistic,
accessible, high-quality screening and treatment approach.
Centers for Disease Control and Prevention (CDC) has
supported two-thirds of more than 4 million cervical cancer
screens in PEPFAR-supported antiretroviral therapy (ART)
facilities 2018–2022 through collaboratively developed infra-
structure and human resource capacity, provision of ablative
or excisional treatment for an increasing proportion of the
precancerous lesions identified, and renewed commitment to
quality assurance interventions.12

Despite the disproportionate burden of cervical cancer
morbidity and mortality in low- and middle-income countries,
especially those in Eastern and Southern Africa, global
recommendations for cervical cancer prevention are based
primarily on data from high-income settings.10 To begin to fill
the evidence gaps, we report the screen-positive rates
observed in CDC-PEPFAR–supported facilities overall and
by country, describe differences by age and clinical screening
history, and identify patterns over time.

METHODS

Descriptive Analysis
PEPFAR monitors program implementation among

people living with HIV using standardized Monitoring,
Evaluation, and Reporting (MER) indicators.17 We analyzed
the MER cervical cancer data for WLHIV older than 15 years
who accessed cervical cancer screening services in April
2018–March 2022, reported semiannually from CDC-
supported sites in 13 countries in sub-Saharan Africa. This
project was approved as nonresearch according to the agency
project determination procedures. The 13 countries are
Botswana, Eswatini, Ethiopia, Kenya, Lesotho, Malawi,
Mozambique, Namibia, Nigeria, Tanzania, Uganda, Zambia,
and Zimbabwe, representing countries with relatively high
HIV and cervical cancer prevalence who chose to dedicate a
portion of their PEPFAR funding to this initiative in
alignment with their national cancer programs. As previously
described,16 most PEPFAR ART facilities offer cervical
cancer screening using VIA, although some countries have
the capacity to screen a small proportion of women using pap
or HPV DNA testing, where laboratory systems and infra-
structure are in place and as affordable HPV screening tests
become more widely available globally. HPV platforms vary
according to availability in each country, inclusive of Cepheid
GeneXpert, Roche Cobas, Hologics Panther, and Abbott
m2000. Screening, quality assurance, and precancerous lesion
treatment procedures are conducted by trained health care
clinicians (eg, nurses, physicians, and midwives) according to
the national cancer guidelines of each country.

Completed screen results were reported as negative,
positive for a precancerous cervical lesion, or positive for
visual evidence suggestive of ICC. Screen type is not reported
in MER; those facilities that used HPV DNA testing or pap
triaged all positive screening tests with visual inspection and
reported as positive only those positive on both tests. Age
groups were reported in 5-year increments: 15–19, 20–24,
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25–29, 30–34, 35–39, 40–44, 45–49, $50, and unknown; for
this analysis, ages 30–49 years were combined. Screening is
reported by clinical visit type, inclusive of women presenting
for their first lifetime cervical cancer screening test and those
who had a prior negative screen returning for routine
rescreening, recommended anywhere from 1 to 5 years
depending on the national guidelines (referred to as “re-
screen”). Overall screen positivity is defined as the proportion
of all completed screens reported as positive for either
precancer or suspected ICC among WLHIV. We calculated
overall and precancer-specific or suspected ICC-specific
positivity rates by country, by age, and by clinical visit type
(first time or rescreen). We excluded reported tests with
missing information about the age of the woman screened and
country-specific semiannual reporting of fewer than 158 tests,
which is the sample size required to estimate a positivity of
10% with a 10% absolute margin of error.

Statistical Trend Analysis
We used a multilevel modeling approach to account for

clustering of factors by health facility. We used the binom
package for R18 (version 4.2.0) to obtain pointwise uncer-
tainty intervals containing the true proportions of women who
tested positive for cervical precancers or suspected ICC with
0.95 probability, from their posterior distributions assuming
the noninformative Jeffrey’s prior. We fitted negative bino-
mial random coefficient models of log-linear trends in time
including and excluding the effects of age groups. The 3
response variables were the total numbers of positive tests
across both visit types combined and separately at each of the
2 visit types described above. We used the total numbers of
screening tests across all visits combined, and the 2 visit
types, as offsets for the 3 response variables so that the
models estimated the probabilities of testing positive, and the
exponential functions of the model coefficients are risk ratios.
For each response variable, we fitted 6 model variations that
exhaust the possibilities for country-level random effects on
the overall probability of positivity and temporal trend in
positivity 2018–2022 with and without overall effects of age
and effects of age on trends. We used the rstanarm19 package
for R, which implements Hamiltonian Monte Carlo sam-
pling20 from the joint posterior distribution of the model
parameters. Posterior inference was based on 3000 samples
from each of 4 chains after discarding 3000 warm-up draws
from each chain for a total of 12,000 samples. For each of the
response variables, the estimated trend risk ratios were
obtained from the simpler (fewest parameters) of the model,
which produced the largest expected pointwise predictive
density of leave-one-out cross-validation21 (elpd-loo), or the
simplest model, which was indistinguishable from the model
producing the largest elpd-loo based on the Z test.

RESULTS
During April 2018–March 2022, CDC-PEPFAR–supported

HIV care facilities completed more than 2.8 million cervical
cancer screening tests in 13 African countries (Table 1).
These same facilities reported providing ART services for

more than 3.4 million WLHIV age 25–49 years during Jan-
uary to March 2022. We excluded 15,208 reported tests
(0.5%) with missing information about the age of the woman
screened and 68 tests (,0.001%) from countries where the
country-specific semiannual reporting was below the sample
size requirement described above. Most screens were among
WLHIV who had never been screened previously (82.7%,
n = 2,323,181/2,807,532); routine rescreening (17.2%,
n = 484,351/2,807,532) was less common. The total number

TABLE 1. Numbers of Cervical Cancer Screenings by Visit
Type, Age Group, and Country, 2018–2022

Age Year

Visit Type

First Rescreening Both

15–24 2018 4242 354 4596

2019 20,889 879 21,768

2020 43,961 2092 46,053

2021 91,971 7165 99,136

2022 54,719 5147 59,866

All 215,782 15,637 231,419

25–29 2018 12,383 1282 13,665

2019 58,941 3082 62,023

2020 103,338 6321 109,659

2021 195,032 18,871 213,903

2022 116,695 14,780 131,475

All 486,389 44,336 530,725

30–49 2018 49,811 5574 55,385

2019 144,295 30,162 174,457

2020 292,736 59,083 351,819

2021 613,997 155,162 769,159

2022 347,275 116,047 463,322

All 1,448,114 366,028 1,814,142

50+ 2018 4421 719 5140

2019 18,566 4332 22,898

2020 43,443 9461 52,904

2021 70,581 24,467 95,048

2022 35,885 19,371 55,256

All 172,896 58,350 231,246

Country

Botswana 28,462 26,152 54,614

Eswatini 34,379 28,356 62,735

Ethiopia 92,141 4871 97,012

Kenya 226,818 55,766 282,584

Lesotho 35,779 5904 41,683

Malawi 104,877 60,733 165,610

Mozambique 628,350 6113 634,463

Namibia 36,359 20,244 56,603

Nigeria 54,290 2676 56,966

Tanzania 433,741 98,110 531,851

Uganda 168,361 15,519 183,880

Zambia 302,410 58,558 360,968

Zimbabwe 177,214 101,349 278,563

Totals 2,323,181 484,351 2,807,532

Reportings from 2018 to 2022 were limited to the second and first halves of those
years, respectively.
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of screening tests per country ranged from 41,683 in Lesotho
to 634,463 in Mozambique; the absolute numbers of screen-
ing tests have increased over time in all countries (not shown)
and all age groups in our analysis (Table 1).

The overall positivity rate was 6.1% (172,238 positive/
2,807,532 total tests); this included a rate of 5.4%
(n = 150,287) for precancerous lesions and 0.8%
(n = 21,951) for suspected ICCs (Table 2). The positivity
rate varied by country, ranging from an overall rate of 3.5% in
Kenya to 17.8% in Namibia; precancerous lesion positivity
ranged from 2.6% in Kenya to 17.2% in Namibia; and
suspected ICC positivity ranged from 0.6% in Botswana,
Mozambique, and Uganda to 1.2% in both Lesotho
and Nigeria.

The positivity rates were highest among WLHIV aged
25–29 years (overall 6.5%, n = 34,738/530,725 and pre-
cancers 6.0%, n = 31,972/530,725) and lowest among
WLHIV older than 50 years (overall 5.2%, n = 11,969/
231,246 and precancers 3.6%, n = 8359/231,246); the
positivity rates for suspected ICCs was highest in the 50
years or older age band at 1.6% (n = 3610/231,246) and
lowest among WLHIV aged 15–24 years (0.4%, n = 841/
231,419).

The overall positivity rate was 6.3% (n = 146,007/
2,323,181) among those screening for the first time and 5.4%
(n = 26,231/484,351) among those returning for routine
screening. The reported positivity rate at first screen was
highest among WLHIV in Namibia (17.2%). The screen

positivity rate among WLHIV has declined over time since
2019 in all countries (Fig. 1).

The best fit model included random country-level log-
scale slopes and intercepts and the main effect of age
category; based on this best-fit model, age had no detectable
effect on either the overall positivity rate or the temporal trend
in the positivity rate. Risk ratios for annual trends in
precancers or suspected cervical cancer cases varied by
country for both first visits and rescreening visits and all
visit-type combined (Fig. 2, see Table, Supplemental Digital
Content, http://links.lww.com/QAI/C109). The screen-
positive rate at first visit decreased over the observation
interval (trend risk ratios , 1) in all countries except
Namibia. The screen-positive rate at rescreening visits
decreased over time in Eswatini, Lesotho, Malawi, Mozam-
bique, and Zambia. Across all visit types, the positivity rate
decreased over time in all countries except Namibia
and Uganda.

DISCUSSION
Since 2018, cervical cancer screening has been inte-

grated into comprehensive HIV care for women who access
services at CDC-PEPFAR–supported facilities. The number
of screening tests increased in all countries, age groups, and
visit types over time, and these growing programs identified
thousands of opportunities to prevent significant morbidity
and mortality due to cervical cancer. This integration of

TABLE 2. Positive Cervical Cancer Screening Tests Among Women Living With HIV in CDC-PEPFAR–Supported Programs, April
2018–March 2022

Total Precancers Suspected Cancers Overall Positivity

Tested N % N % N %

All patients 2,807,532 150,287 5.4 21,951 0.8 172,238 6.1

Country

Botswana 54,614 3315 6.1 325 0.6 3640 6.7

Eswatini 62,735 2452 3.9 432 0.7 2884 4.6

Ethiopia 97,012 5740 5.9 933 1.0 6673 6.9

Kenya 282,584 7479 2.6 2535 0.9 10,014 3.5

Lesotho 41,683 1355 3.3 506 1.2 1861 4.5

Malawi 165,610 4420 2.7 1538 0.9 5958 3.6

Mozambique 634,463 47,606 7.5 3594 0.6 51,200 8.1

Namibia 56,603 9714 17.2 373 0.7 10,087 17.8

Nigeria 56,966 3471 6.1 680 1.2 4151 7.3

Tanzania 531,851 19,637 3.7 4532 0.9 24,169 4.5

Uganda 183,880 10,273 5.6 1081 0.6 11,354 6.2

Zambia 360,968 20,499 5.7 3441 1.0 23,940 6.6

Zimbabwe 278,563 14,326 5.1 1981 0.7 16,307 5.9

Age group (yrs)

15–24 231,419 11,950 5.2 841 0.4 12,791 5.5

25–29 530,725 31,972 6.0 2766 0.5 34,738 6.5

30–49 1,814,142 98,006 5.4 14,734 0.8 112,740 6.2

50+ 231,246 8359 3.6 3610 1.6 11,969 5.2

Visit type

First time 2,323,181 127,489 5.5 18,518 0.8 146,007 6.3

Rescreened 484,351 22,798 4.7 3433 0.7 26,231 5.4
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cervical cancer care and HIV services enhances the sustain-
ability of both, in alignment with PEPFAR’s strategic plans to
end the HIV/AIDS pandemic and WHO’s global strategy for
cervical cancer elimination.22,23

Our analysis provides a comparison across programs in
13 African countries and identified variability in positivity rates
by country. The factors that drive this variability likely include
differences in national guidelines and cancer prevention
infrastructure, as well as access to trained human resource
capacity and cancer treatment, and the known variability in
diagnostic accuracy of available screening tests, particularly
VIA. Further cross-country collaboration to explore this
variability may provide context for systematic improvements
in cervical cancer screening test accuracy globally.

The positivity rate for cervical precancers of 5.4%
observed in our study is lower than expected based on the
published literature, where reported VIA positivity rates
among WLHIV range 5.6%–55.9%, cytology
10.0%–20.8%, HPV DNA test 43.7%–50.6%, and HPV with
VIA triage of 22.0%–57.4%.10 Although data disaggregation
of positivity by screening modality was not possible in our
data, most of these countries exclusively screen using VIA;
those that have introduced HPV DNA testing have generally
restricted to urban areas more amenable to sample transport
and additional clinic visits for follow-up precancer care and
with high-quality local laboratory services. The high esti-
mated proportion of VIA-only testing within CDC-
PEPFAR–supported programs during the study period
offers some explanation for observed rates nearer the lower
end of the expected range. In addition, most studies in the

published literature that inform expectations include WLHIV
screened before 2015, when universal ART was first recom-
mended, and before 2013, when Option B+ began, which
allowed for all pregnant WLHIV to initiate ART for life
regardless of CD4 results.24 Therefore, in contrast to the
consistently high proportion of ART use among our PEPFAR
population, which is approaching the UNAIDS target of 95%
of the population living with HIV on effective treatment in
some countries,8 WLHIV included in the earlier published
cervical cancer screening studies may not have been on a
consistent prolonged ART regimen, which is protective
against HPV acquisition and persistence, progression to
CIN2+, and visible precancers.4,25

HPV infection rates are highest overall in young women
near the age of first lifetime sexual intercourse, precancer rates
peak in young adult women, and cervical cancer rates
significantly increase with increasing age.26,27 Age was not
statistically significantly associated with positivity in our data,
likely because the analysis combined precancers and suspected
invasive cervical cancers, which peak in different age groups.
We did observe the highest rate for precancers in 25–29-year-
old WLHIV and the highest rate for suspected ICC among
WLHIV older than 50 years compared with all other age
groups, consistent with our understanding of patterns of HPV-
associated disease across the lifespan.

The reasons for the declining screen-positive rate trends
we observed over the 4 years of reporting in first-time screens
in all countries, and in rescreening in many countries, are
unclear. Observed rates are sometimes higher with less-
experienced providers; the observed declines may indicate a

FIGURE 1. Proportions1 of positive screening
tests2 among women living with HIV in CDC-
PEPFAR–supported cervical cancer prevention
programs by visit type, April 2018–March 2022.
1Vertical bars are pointwise uncertainty intervals
containing the true value with 0.95 probability.
2Positive cervical cancer tests include positive for
precancerous lesions and for suspected invasive
cervical cancers.
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maturing facility staff proficiency level.13 Conversely, if
screening programs expand rapidly without adequate training
and supervision, lower rates may indicate a growing pro-
portion of false negatives, missed precancers, and worse
outcomes for the women we serve.

Both PEPFAR and WHO stress the importance of
quality assurance evaluations and continuous quality
improvement activities to ensure that cervical cancer screen-
ing services improve and maintain the health and wellness of
WLHIV globally. Rigorous training, ongoing retraining,
supportive supervision, and ongoing support and guidance
for difficult or ambiguous cases are all essential elements of a
successful cancer screening program, and global resources are
available to assist with implementation.28,29

Our analysis found that screen-positive rates from those
rescreening after one or more previous negative screens were
lower than first-time screens, likely due to the lower prevalence
of HPV in the subpopulation. It will be informative to include
relevant details of clinical history (immune status, ART
regimen and duration, and HPV vaccination status, as vaccine
becomes more available globally) in these systematic monitor-
ing, evaluation, and improvement processes.

An important limitation of this report is that our analysis
used PEPFAR MER indicator data, which does not include
screening modality (HPV DNA testing, VIA, pap, and other).
Similarly, we do not have access to clinical data including
HPV vaccination status, ART regimen type and timing, HIV
viral load status, and comorbidities. Although countries follow
PEPFAR guidance when reporting data, data quality and
reporting vary across countries and across facilities.

CONCLUSION
WLHIV are a population at higher risk for cervical

disease; integrating cervical cancer prevention and ART

services has accelerated progress toward reducing this risk.
Continuation of these prevention efforts, and expansion
where relevant, can significantly contribute to the global
effort to eliminate cervical cancer. This comparison across
countries with cervical cancer screening implementation
ongoing in CDC-PEPFAR–supported facilities identified a
wide range of positivity rates; outcomes at both the low and
the high end of this range should prompt further internal
review and create opportunities for cross-country collabo-
ration. We found a lower-than-expected screen-positive rate
among WLHIV; further investigation is needed to assess
whether this is reflective of the positive effects of improved
HIV treatment in this population of WLHIV and to ensure
that cervical cancer prevention services are consistently of
the highest quality.
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