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The WHO recommends the use of human papillomavirus (HPV) testing for primary
cervical cancer (CC) screening because of its high sensitivity. However, triage is desir-
able to correctly identify HPV+ women who have high-grade lesions (CIN2+) and
require treatment. The ANRS-12375 study was conducted in Coéte d'lvoire,
Burkina Faso and Cambodia to assess the performance, feasibility and benefits of dif-
ferent triage options for detecting CIN2+ lesions: partial (HPV16 and HPV16/18/45)
and extended genotyping, visual inspection (VIA) alone and VIA combined with par-
tial genotyping. VIA was performed by gynecologists. The sensitivity, specificity, and
diagnostic likelihood ratio (DLR) of each triage option for detecting CIN2+ lesions
with histology as a reference standard were calculated. Of the 2253 women living
with HIV (WLHIV) included, 932 (41%) were HPV+. A CIN2+ lesion was identified in
105 (13%) of the 777 participants with histopathology results. The sensitivity of VIA
as a triage test for CIN2+ patients was 89%, while that for extended genotyping was
89%, that for HPV16/18/45 partial genotyping was 51%, and that for HPV16 partial
genotyping was 36%. The specificities for these tests were 45%, 29%, 72%., and
85%, respectively. Combining VIA and/or partial genotyping positivity slightly
increased the sensitivity (94%) at the cost of lower specificity (28%). There was

significant intersite heterogeneity (p = .04). Among the three triage tests with a
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sensitivity 285%, the VIA had the highest specificity and positive likelihood ratio
(p < .001). VIA and extended genotyping, whether independent or combined, are
good triage options with high sensitivity for identifying WLHIV needing treatment

Screening for human papillomavirus (HPV) infection is important for cervical cancer screening,
but it is also necessary to identify HPV+ women who have high-grade cervical lesions and
require treatment. Here, the authors compared different triage methods: visual inspection with
acetic acid (VIA), HPV genotyping and partial genotyping, and a combined approach. Extended
genotyping and VIA both had high sensitivity (89%), but genotyping had lower specificity (29%)
than VIA (45%). Partial genotyping had high specificity but low sensitivity, suggesting that VIA
and extended genotyping, either alone or in combination, would be the best triage options.

DEBEAUDRAP ET AL.
for CIN2+.
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What's New?
1 | INTRODUCTION

With approximately one-third of a million global deaths each year,
most of which occur in resource-limited countries, cervical cancer
(CC) is one of the most common female cancers in these settings.>2
This cancer is caused by persistent cervical infection with high-risk
oncogenic human papillomavirus (HPV).2 Women infected with HIV
have a higher rate of HPV infection and persistence®> and are at an
increased risk of cervical disease (both premalignant lesions and
cancer).®” Immunization against HPV and screening for premalignant
lesions have been shown to be effective ways to reduce CC incidence
in the general population and constitute one of the three pillars of the
WHO strategy for CC elimination.? However, immunization coverage
remains low in many countries, including those with high HIV preva-
lence, and vaccination will not have an immediate effect.® Therefore,
regular screening of cervical lesions along with prompt treatment will
remain important components of CC elimination strategies in the
coming decades, particularly in settings with a high HIV prevalence.
Because of its high sensitivity and negative predictive value, screening
strategies using HPV testing have been favored over cytology or
visual inspection with acetic acid (VIA)-based strategies.”° However,
as most HPV infections spontaneously regress, additional triage is
needed to avoid unnecessary additional investigation and/or treat-
ment in HPV-positive women with no cervical lesions.*®

VIA is considered a triage option for HPV-positive women in
resource-limited settings because it is a safe, inexpensive, simple, and
acceptable procedure. However, highly heterogeneous performance
values have been reported,'*~1¢ most likely because of differences in
operator experience. Recently, simplified criteria for the interpretation
of VIA have been proposed, resulting in a triage algorithm with a sen-
sitivity of approximately 85%.17 These criteria have not yet been
widely assessed in HIV-infected women.

An alternative triage option is partial HPV genotyping, as the risk
of CIN2+ and CC is known to vary widely by HPV type, with the risk

being highest with HPV16 and HPV18 infection.?®? In high-resource
countries, clinical guidelines exist for referrals of HPV16-18-positive
women for special management.?%?!* Adding HPV45-positive women
for special management may be particularly relevant to Africa, where
HPV45 is the third most carcinogenic HPV type after HPV16 and
HPV18.1722726 Ap alternative risk stratification approach would be to
group the high-risk HPV types (HPV16, HPV18, and HPV45) with
intermediate-risk HPV types (HPV31, HPV33, HPV35, HPV52, and
HPV58).27-%?

Finally, a combined strategy could be proposed with immediate
management of HPV16, HPV18 or HPV45, with other types receiving
additional triage by VIA.*°

The AIMA-CC ANRS 12375 study aimed to assess the perfor-
mance of these different triage options after primary HPV screening

among women living with HIV in three resource-limited countries.

2 | METHODS
Women living with HIV were recruited from three HIV care services:
the CEPREF in Abidjan, Cote d'lvoire; the HIV day care center in
Bobo-Dioulasso, Burkina Faso; and the HIV care service of Calmette
Hospital in Phnom Penh, Cambodia. Participants were eligible if they
were infected with HIV-1, had received antiretroviral therapy for
212 months, were aged 30-49 years and provided informed consent.
Notably, the initial age criterion for inclusion was 30-59 years, which
later changed to 30-49 years during the recruitment period because
of the difficulty of interpreting VIA in older women. Women who
were pregnant, had undergone a previous hysterectomy, or had been
treated for cervical precancer or cancer in the previous 12 months
were excluded.

After a general study information session from the research staff
and after providing informed consent, the study participants were

instructed on how to obtain a single, self-collected, vaginal specimen
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using a flocked cotton swab. Self-collected samples were immediately

transported to the laboratory for HPV testing.

2.1 | Laboratory procedure

Self-collected samples were stored at room temperature before being
analyzed on the same day with a GeneXpert assay operated by a
trained laboratory technician in accordance with the manufacturer's
instructions. The swabs were rinsed with a 0.9% saline solution and
then mixed with a vortex. One milliliter of sample was added to the
GeneXpert cartridge using a transfer pipette before placement on
the Cepheid GeneXpert System.

The GeneXpert HPV assay is a multiplex real-time PCR that
allows for the simultaneous detection of 14 high risk HPV types
(HPV16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68). The
14 targeted HPV types were detected in five fluorescent channels:
(1) HPV16; (2) HPV18/45; (3) HPV31/33/35/52/58; (4) HPV51/59;
and (5) HPV39/56/66/68.

2.2 | Clinical assessment

For HPV-positive participants, VIA was performed by trained local
gynecologists who were aware of the HPV status of the participants.
For VIA, 5% acetic acid solution was applied to the cervix, and the
results were interpreted using the ABCD criteria” (Supplementary
Methods S1).

2.3 | Safety assessment and follow-up

All study participants were invited to participate in an exit interview
to assess their satisfaction, perceptions and knowledge regarding CC
screening and treatment.

Participants who were treated were contacted by phone 1 week
after treatment to control for the absence of adverse events and
assess their satisfaction with the treatment. In addition, they under-
went clinical assessment and HPV testing at 6 and 12 months after

treatment completion.

24 | Histology

Biopsies were performed in all HPV-positive participants, primarily
targeting visible lesions (one biopsy per lesion). Biopsies were not
guided by colposcopy as it is not readily available in resource-limited
contexts such as those of this research. In the absence of a visible
lesion, random biopsies were taken at the transformation zone (TZ) at
6 and 12 o'clock.®! Biopsies were fixed with a neutral 10% formalde-
hyde solution, embedded in paraffin and cut into thin slices with a
microtome. Slides were analyzed by two independent pathologists

who were aware of the participants' HPV status. The first evaluation

was performed locally (pathology laboratories at Calmette Hospital's
for participants of Cambodia and at Felix Houphouet Boigny
University for those of the African sites). The second evaluation was
performed by pathologists of the Simone Veil Hospital, France.
The results were reported using the CIN system.*? Discrepancies
between the pathologists were resolved through discussion and/or

immunohistochemistry.

2.5 | Clinical management
HPV-positive women infected with HPV16, 18, or 45 and/or with
abnormal VIA were treated with thermal ablation when eligible or

were referred for another treatment (e.g., LEEP) when needed.

2.6 | Statistical analysis

CIN2 or worse (CIN2+), either histologically confirmed or imputed
among women with missing histology (see below), was the study
endpoint. The sensitivity, specificity, diagnostic likelihood ratio
(DLR) and predictive value of each triage option for detecting
CIN2+ lesions with histology as the reference standard were calcu-
lated for the three sites, both combined and separately. Women
who did not have a valid VIA were not included in the analyses. For
women with both HPV and VIA results but undetermined histology,
the presence or absence of CIN2+ was imputed using multiple
imputation under the assumption that they were missing at random
(Supplementary Table 1).233% This allows complete use of the avail-
able data and minimizes any potential selection bias. Performance
estimates were also computed with raw (nonimputed) data. Final
estimates, along with their standard deviation, were computed using
Rubin's rule.3* The robust standard deviation with the robust sand-
wich method was used to account for the correlation between the
three study sites.

Different triage options were directly compared (with VIA as the
reference method) by means of the sensitivity and specificity values
and the ratio of the positive to the negative DLR.®® The DLR is a use-
ful complement to sensitivity and specificity when comparing diagnos-
tic tests because it reflects the ratio of (positive and negative)
predictive values of these tests independently of disease prevalence.
All data analyses were performed using R (version 4.3.1).

3 | RESULTS

Between April 1, 2019 and December 31, 2021, a total of 2253
women were enrolled (lvory Coast: 1497, Burkina Faso: 423,
Cambodia: 333). Among these patients, 17 did not have an HPV test
result, 1304 (58%) were HPV negative, and 932 (41%) were HPV
positive (Figure 1). Among the HPV-positive women, 46 (4.9%) did
not have a visual assessment performed, and the visual assessment

was inadequate for 50 participants (5.4%) because the TZ was not
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2253 participants
included
2236 HPV test
performed

1304 HPV (-) ‘ ‘ 932 HPV (+) ‘

17 did not have HPV result

46 visual assessments not
done: refusal (10), anatomic
variation (6), infection and/ or
nad ! : menstruation at 1st visit (11),
VIAn(%I'Ze:?l(J:zr?/ix) 836 HPV (+) with No reason (17), other (2)
adequate visual

N =50 nent (TZ1-2)

! l

777 Histology 59 I-_hst_ology
) missing
confirmed
11 CIN2+ expected
105 CIN2+ . .
after imputation
FIGURE 1  Study flow chart.

fully visible (TZ3), leaving a total of 836 eligible women in the analyti-
cal population.

The median age of the study population was 42 years
(IQR 39-47) (Table 1). Antiretroviral therapy was started at a median
CD4+ cell count of 200 cells/mm?® (IQR 102-334), and the patients
were treated for a median duration of 10 years. The participants' char-
acteristics are further displayed by study site in Supplementary
Table 2. Women from Cambodia had a lower nadir CD4-cell count
(p < .0001) and were less likely to be infected with HPV (p < .0001)
than were those from African countries. However, the proportions of
HPV16-, 18-, or 45-positive participants were similar across sites.

Among the 836 HPV-positive participants with a valid VIA,
510 (61%) had a positive VIA result. There was significant heterogene-
ity in the visual assessment positivity rate across sites, with a higher
rate observed in the Ivory Coast and a lower rate in Cambodia
(p < .0001, Supplementary Table 3).

Of the 777 HPV-positive participants with histopathology results,
105 (13.5%) had CIN2+ lesions, and 75 (9.5%) had CIN3+ lesions. An
additional 11 CIN2+ lesions were imputed among the 59 WLHIV with
missing histology (Supplementary Methods S1).

A greater proportion of CIN2+ patients was found among
Cambodian participants than among African participants (p < .0001,
Supplementary Table 3). In the multivariate analysis adjusted for study
site, the risk of high-grade lesions increased among participants with a
nadir CD4+ cell count less than 100 cells/mm?® (p = .03), and there
was a borderline association with parity (p = .08, Supplementary
Table 4).

The performance of the different triage tests for detecting
CIN2+ lesions among HPV-positive women is presented in Tables 2-4

(and Supplementary Tables 3-5 for raw data). VIA, extended
genotyping and VIA combined with partial genotyping each had a
sensitivity above 85%, but specificity was low. Compared to triage
with VIA, triage with HPV16 partial genotyping had a significantly
greater DLR+ (i.e., positive predictive value, p = .007) but a worse

DLR- (i.e.,, negative predictive value, p =.0001). Triage with

HPV16/18/45 partial genotyping had similar DLR+ (p = .4) but worse
DLR- (p = .001), while triage with extended genotyping or with VIA
combined with partial genotyping had lower DLR+ (p < .001 for both
triage options) and similar DLR- (p = .2 and .7, respectively). The sen-
sitivity and specificity of the VIA were both negatively associated with
older age groups (Tables 3 and 4). The specificity of the VIA also
decreased in women with higher parity and a history of previous
screening but increased in those with longer ART durations.

As expected, triage with partial genotyping resulted in fewer
visual inspection assessments (Table 5). Even the extended genotyp-
ing option almost halved the number of VIAs needed. Triage with
visual inspection resulted in a ratio of roughly four treated women
without CIN2+ to one treated woman with CIN2+, partial genotyping
into a ratio of 3:1, while extended genotyping or combined triage
resulted into a ratio of 5:1 (Table 5).

Immediate treatment with thermal ablation was recommended
for 383 (17%) of the participants, 98% of whom actually received
it. Five percent of the patients reported adverse events immediately
after treatment (mostly pain), and no serious adverse events were
observed. Overall, 98% of the participants treated stated that they
would be treated again with thermal ablation if needed, and 89%

would recommend this type of treatment to their peers when needed.

4 | DISCUSSION

The introduction of HPV testing for CC screening has dramatically
improved the identification of cervical disease. However, further
triaging of HPV-positive women is needed, especially among women
living with HIV and in settings where limited financial and human
resources should be efficiently used and directed toward women at
higher risk. This study provides unique data on the performance of
different triage options to identify women living with HIV with
precancerous lesions in need of treatment after a primary HPV test.
We found that triage with VIA using the simplified ABCD criteria’
achieves high sensitivity and performs better than triage with
extended genotyping or the combined method (VIA + partial
genotyping). Triage with partial genotyping (HPV16 alone or
HPV16/18/45) achieved higher specificity but had lower sensitivity
than did VIA.

Identification of the best triage algorithm is a difficult task
because it requires balancing clinical risk, cost, and potential harm
related to screening and treatment as well as the constraints and pref-
erences of patients and users. In contexts with limited resources, it is
important to maximize the detection probability, as women may not
present for regular screening. Therefore, lower negative DLR, indicat-
ing better performance to confirm the absence of disease, may be
favored. On the other hand, overtreatment requires more human
resources and could have adverse effects, although the preliminary
data on the safety of thermal ablation, including our data, are
reassuring.%® This study reported good performance of VIA triage
when simplified criteria were used for the evaluation, and our results

are in line with those found in Cameroon with the same simplified VIA
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TABLE 1 Participants characteristics.

Age
Median (IQR)

Education level
Never been to school
Primary
Secondary
Higher education
Missing

Work
Paid work
Informal work
Home work
No work
Other
Missing

Sparing ability
Yes
Missing

Marital status
Single
Married/in partnership
Divorced/widowed
Missing

Any disability®
Mild/moderate
Severe
Missing

Parity
0]
1-3
24
Missing

CD4 cell-count
Median (IQR)
Missing

ART duration (years)
Median (IQR)
Missing

History of CC screening
N (%)
Missing

DEBEAUDRAP ET AL

All participants HPV negative HPV positive
(n = 2253) (n = 1304) (n =932) P?

5
42 (39-47) 42 (39-47) 43 (38-46)

.003
595 (26) 347 (27) 248 (27)
736 (33) 398 (31) 334 (36)
779 (35) 487 (37) 285 (31)
129 (6) 67 (5) 62 (7)
14 (1) 5(<0.5) 3(<0.5)

<.0001
383(17) 229 (18) 150 (16)
1251 (56) 725 (56) 521 (56)
284 (13) 186 (14) 97 (10)
267 (12) 127 (10) 140 (15)
51(2) 33(3) 18 (2)
15 (1) 4(<0.5) 6(1)

.9
882 (39) 511 (39) 368 (39)
23 (1) 10 (1) 7(1)

<.0001
714 (32) 330 (25) 379 (41)
1104 (49) 703 (54) 396 (42)
421 (19) 267 (21) 154 (16)
12 (1) 4 (<0.5) 3(<0.5)

7
1305 (58) 755 (58) 543 (58)
425 (19) 254 (19) 170 (18)

.6
319 (14) 177 (14) 139 (15)
1489 (66) 873 (67) 609 (66)
434 (19) 253 (19) 180 (19)

.3
208 (102-334) 214 (102-338) 198 (102-325)
223 (10) 103 (8) 117 (13)

<.0001
10 (6-14) 11(7-14) 9(5-13)
18(1) 10 (1) 6(1)

2
848 (38) 506 (39) 334 (36)
1(<0.5) 1 (<0.5) _

2P-value of the test comparing the distribution of the variable between HPV positive and HPV negative participants (Kruskall and Wallis test for
continuous variables; Chi-2 test for categorical variables).
bBased on the Washington Group Questionnaire.



Secondary or higher

Economic status

2.99 (0.57-15.6)

1.03 (0.43-2.47)

0.69 (0.3-1.61)

1.16 (0.31-4.28)
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TABLE 2 Performance of the triage options (836 HPV+ participants with visual assessment).
Sensitivity Specificity
Sensitivity ratio® Specificity  ratio® DLR+ DLR+ ratio® DLR- DLR- ratio
Visual inspection
VIA 89 (79-100) Ref. 45 (38-51) Ref. 1.6 (1.5-1.8) Ref. 0.2(0.1-0.4) Ref.
Partial and extended
genotyping
16 36 0.41 85 191 24 1.56 0.8 3.12
(28-43) (0.36-0.86) (84-87) (1.68-2.16) (1.7-3.3) (1.13-2.15) (0.6-0.9) (1.79-5.43)
16/18/45 51 0.56 72 1.60 1.8 1.08 0.7 2.93
(41-61) (0.51-0.62) (70-73) (1.41-1.81) (1.5-2.3) (0.84-1.37) (0.6-0.8) (1.64-5.24)
16/18/31/33/35/45/52/58 89 0.99 29 0.64 1.3 0.76 0.4 1.74
(82-96) (0.93-1.05) (24-34) (0.52-0.79) (1.2-1.4) (0.67-0.86)  (0.2-0.7) (0.81-3.7)
VIA and partial genotyping
combined
VIA and/or HPV16+" 90 1.01 39 0.88 1.5 0.93 0.3 1.02
(79-100) (1-1.03) (33-46) (0.86-0.90) (1.4-1.6) (0.89-0.96)  (0.1-0.5) (0.85-1.24)
VIA and/or 94 1.05 28 (19-36) 0.62 1.3(1.2-14) 0.8 0.2(0.1-0.5) 0.89
HPV16/18/45+° (84-100) (1.03-1.08) (0.52-0.73) (0.75-0.86) (0.51-1.53)
Abbreviations: DLR+, positive diagnostic likelihood ratio; DLR-, negative diagnostic likelihood ratio.
@Ratios computed with VIA as reference test.
bTriage is positive if at least one of the test is positive.
TABLE 3 Factor associated with the sensitivity of the triage options.
Extended VIA and/or
VIA HPV16 HPV16/18/45 genotyping HPV16/18/45+
Age 0.86 (0.75-0.99) 0.94 (0.87-1.02) 1(0.93-1.08) 0.92 (0.81-1.03) 0.91(0.75-1.1)
Maximum education level
Primary or less Ref. Ref. Ref. Ref.

3.58 (0.36-35.45)

Could spare money vs. no 1.43(0.35-5.86) 0.81(0.33-2) 1.72(0.72-4.11) 0.61(0.17-2.19) 1.67 (0.25-11.14)
Parity

0 Ref. Ref. Ref. Ref. Ref.

1-3 0.47 (0.05-4.69) 0.13(0.02-0.73) 0.31 (0.07-1.52) 0.56 (0.06-5.44) 0.68 (0.06-7.55)

>3 0.87 (0.04-19.03) 0.11 (0.02-0.78) 0.33 (0.06-1.98) 0.59 (0.04-8.93) NA

Nadir CD4 cell-count
>100 cells/mm?®
<100 cells/mm?®

ART duration (years)

Ref.
2.12 (0.56-8.06)

Ref.
0.94 (0.37-2.39)

Ref.
0.81 (0.33-1.97)

Ref.
0.67 (0.15-2.91)

Ref.
1.3(0.21-7.88)

<5 years Ref. Ref. Ref. Ref.

5-10 years 1.12 (0.13-9.4) 0.94 (0.29-3.05) 0.5(0.15-1.62) 0.16 (0.02-1.48) 1.46 (0.07-30.52)

>10 years 0.76 (0.13-4.31) 0.57(0.21-1.57) 0.51(0.19-1.39) 0.37 (0.04-3.35) 0.89 (0.08-10.35)
History of CC screening

Any screening vs. no

0.39 (0.08-1.88)

0.57 (0.22-1.44)

0.66 (0.27-1.6)

0.65 (0.16-2.64)

0.73 (0.06-9.09)

should be noted that the use of the ABCD criteria could facilitate

the task shifting of VIA to nurse or midwives. High heterogeneity in

approach.®” Importantly, VIA was performed with knowledge of the
patient's HPV status, which may have contributed to the higher

sensitivity than in previous estimations extrapolated from studies that
138 1t

VIA performance across sites was observed, which could be due to

evaluated both VIA and HPV as primary screening tests in paralle some clinicians being more reluctant to adopt simplified criteria.



604 INTERNATIONAL DEBEAUDRAP ET AL
—l— JOURNAL of CANCER
TABLE 4 Factor associated with the false positivity fraction (1-specificity) of the triage options.
VIA and/or
VIA HPV16 HPV16/18/45 Extended genotyping HPV16/18/45+
Age 0.97 (0.94-0.99) 1(0.96-1.03) 0.99 (0.96-1.02) 0.98 (0.95-1.01) 0.99 (0.96-1.02)
Maximum education level
Primary or less Ref. Ref. Ref. Ref. Ref.

Secondary or higher
Economic status
Could spare money vs. no
Parity
0
1-3
>3
Nadir CD4 cell-count
>100 cells/mm?®
<100 cells/mm®
ART duration (years)
<5 years
5-10 years
210 years
History of CC screening

Any screening vs. no

0.92 (0.66-1.26)

1.05(0.75-1.45)

Ref.

1.64 (1.07-2.5)

2.02 (1.2-3.42)

Ref.
0.95(0.64-1.42)

Ref.
1.08 (0.72-1.63)

0.62 (0.43-0.9)

0.71(0.51-0.99)

1.29 (0.83-2.02)

0.98 (0.62-1.56)

Ref.

1.5(0.8-2.84)

0.93 (0.42-2.09)

Ref.
0.65(0.38-1.1)

Ref.
0.78 (0.44-1.38)

0.96 (0.58-1.61)

0.64 (0.39-1.05)

1.27 (0.89-1.8)

1.07 (0.74-1.53)

Ref.

1.26 (0.78-2.03)

1.18 (0.66-2.1)

Ref.
0.56 (0.37-0.85)

Ref.
0.91 (0.59-1.41)

0.85(0.57-1.28)

0.71 (0.49-1.03)

0.87 (0.61-1.24)
0.94 (0.65-1.35)
Ref.

1.36 (0.86-2.15)

1.17 (0.67-2.05)

Ref.
0.7 (0.44-1.12)

Ref.
1.15(0.74-1.77)

1.31(0.87-1.98)

0.85(0.59-1.21)

1.03 (0.72-1.48)

1.14 (0.78-1.65)

Ref.

2.35(1.5-3.68)

2.74 (1.54-4.87)

Ref.
0.65 (0.4-1.04)

Ref.
1.17 (0.72-1.89)

0.61 (0.4-0.92)

0.74 (0.51-1.07)

TABLE 5 Clinical values and consequences for each triage option.
% of participants # without lesion
PPV NPV requiring VIA treated/# with CIN2+- treated
Visual inspection
VIA 20 (14-27) 96 (92-100) 42 4.2
Partial and extended genotyping
16 28 (21-34) 90 (85-94) 6 2.6
16/18/45 22 (16-27) 90 (85-96) 10 3.7
16/18/31/33/35/45/52/58 16 (11-22) 94 (89-99) 24 54
VIA and partial genotyping combined
VIA and/or HPV16+ 19 (13-25) 96 (91-100) 42 6.0
VIA and/or HPV16/18/45+ 17 (11-23) 97 (91-100) 42 49

Note: The proportion of participants requiring VIA is computed according to the option considered as follow: For VIA or VIA+ partial genotyping: all HPV+
women require VIA; For partial genotyping: only those with the specified HPV type require a VIA.

Fortunately, the rapid development of automated methods for visual
inspection will likely contribute to the improved performance of VIA
for triage, especially in settings with limited experience.®’

There has been increased interest in the use of extended geno-

typing for risk stratification among HPV-positive women.2240-45 Ag

observed in this study and in line with those of other studies,*?*>#%
extended genotyping provides greater sensitivity than partial geno-
typing with HPV16 only or HPV16/18/45 to identify women with
CIN2+ and, as an automated method, does not depend on clinician
expertise. Furthermore, not all CIN2/3 cases progress to CC, and pro-
gression is known to be HPV type dependent, with HPV16 in particu-

lar but also HPV18 and 45 accounting for a larger proportion of CC

cases than CIN2 and CIN3,*’ including among WLHIV.%? Thus, the
sensitivity of partial genotyping for preventing CC can be expected to
be higher than that for detecting CIN2+.

DLR were used to report on the performance of the different tri-
age options in addition to sensitivity and specificity as they provide
direct information on the predictive abilities of the tests but do not
depend on the condition prevalence.*” Although there is no definitive
threshold, the further away DLR of a test is from 1, the strongest is
the added evidence provided by this test. In this study, the strongest
evidence concerned the abilities to rule out a cervical lesion (negative
DLR <1) although it should be noted that there was significant varia-
tions between the various options.
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One challenge faced in this study was the difficulty of achieving sat-
isfactory visual inspection among older women, which was responsible
for one-third of the missing visual inspection data. This could be related
to the lower performance of VIA among older women. Recent studies
revealed that up to half of women aged 245 years had a TZ that was

48,49

not fully visible, and the situation is even worse among women liv-

ing with HIV, as menopause may occur earlier in this population.® In
resource-limited countries where CC screening efforts have just started,
most women aged 245 years have never been screened but are more at
risk of high-grade lesions. Therefore, the screening approach needs to
be adapted in this group to circumvent the difficulties associated with
visual inspection, such as relying on extended genotyping and/or
repeated HPV testing and systematic excisional treatment.

There are other limitations to this study that should be noted.
Although multiple random biopsies were taken when the visual inspec-
tion was negative, small CIN2+ lesions may have been missed. A strong
quality control process with double reading of every slide was implemen-
ted. However, the study advisory board found it unacceptable to biopsy
women who were HPV negative, owing to their very low risk of CIN2+.
Therefore, there is a small uncertainty about the performance of the
HPV testing step of the complete screening algorithm, which was not
the objective of this study. In addition, the study was powered for a com-
parison of the triage options on the pooled study population, and the
sample size of the Cambodian site was too small for a subgroup analysis.

In conclusion, extended genotyping and VIA are promising triage
options after primary HPV testing for identifying women living with
HIV with precancerous lesions who need treatment in resource-

limited contexts.
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