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Abstract

VIA is recommended for triage of HPV-positive women attending cervical screening.

In the multicentric ESTAMPA study, VIA performance for detection of cervical intrae-

pithelial neoplasia grade 3 or worse (CIN3+) among HPV-positive women was evalu-

ated. Women aged 30-64 years were screened with HPV testing and cytology and

referred to colposcopy if either test was positive. At colposcopy visit, study-trained

midwives/nurses/GPs performed VIA ahead of colposcopy. VIA was considered posi-

tive if acetowhite lesions were observed in or close to the transformation zone. Abla-

tive treatment eligibility was assessed for VIA positives. Performance indicators were

estimated. Three thousand one hundred and forty-two HPV-positive women were

included. Sensitivity for CIN3+ was 85.9% (95% CI 81.2-89.5) among women

<50 years and, although not significant, slightly lower in women 50+ (78.0%, 95% CI

65.9-86.6). Overall specificity was 58.6% (95% CI 56.7-60.5) and was significantly

higher among women 50+ (70.3%, 95% CI 66.8-73.5) compared to women <50

(54.3%, 95% CI 52.1-56.5). VIA positivity was lower among women 50+ (35.2%, 95%

CI 31.9-38.6) compared to women <50 (53.2, 95% CI 51.1-55.2). Overall eligibility for

ablative treatment was 74.5% and did not differ by age. VIA sensitivity, specificity,

and positivity, and ablative treatment eligibility varied highly by provider (ranges:

25%-95.4%, 44.9%-94.4%, 8.2%-65.3%, 0%-98.7%, respectively). VIA sensitivity for

cervical precancer detection among HPV-positive women performed by trained pro-

viders was high with an important reduction in referral rates. However, scaling-up

HPV screening triaged by VIA will be challenging due to the high variability of VIA

performance and providers' need for training and supervision.

K E YWORD S

ablative treatment eligibility, cervical cancer screening and triage, HPV, visual inspection with
acetic acid, ESTAMPA

What's new?

WHO guidelines for cervical cancer screening include partial HPV genotyping, cytology, visual

inspection with acetic acid (VIA), and colposcopy to triage HPV-positive women. Here, the

authors report on the performance of VIA to triage HPV-positive women. Data from 5 sites

across Latin America showed that VIA detected about 85% of high-grade cervical lesions in

HPV-positive women, particularly those under age 50. The method also correctly identified

almost 60% of women without lesions, reducing referral or treatment to nearly 50% of HPV-

positive women. However, the performance varied depending on the skill of the examiner.

1 | INTRODUCTION

Cervical cancer remains a leading cause of cancer death in women,

ranking first or second in many low- and middle-income countries

(LMICs).1 In 2020, the WHO launched a global initiative to eliminate

cervical cancer, consisting on achieving by 2030 90% of young girls

vaccinated against the human papillomavirus (HPV), 70% of adult

women screened with HPV testing, and 90% of detected lesions ade-

quately treated, with a target incidence below 4 cases per 100 000

women.2
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In line with these goals, WHO has updated its guidelines for

HPV-based cervical cancer screening and treatment. Current guide-

lines suggest using partial HPV genotyping, cytology, VIA, or colpos-

copy to triage HPV-positive women, with some strategies more

suitable than others, depending on regional variations.3 Triage with

cytology is the preferred approach where it has been widely available.

However, in settings where cytology is not used, and/or access to

care is difficult, it may be feasible to implement VIA which offers

immediate results, facilitating single point-of-care screen-and-treat

approaches and reducing losses to follow-up.3 Moreover, eligibility for

ablative treatment in such scenarios still relies on VIA examination, even

when other triage techniques are used.

Studies have shown highly variable VIA performance in both pri-

mary screening and triage of HPV-positive women.4-6 Nevertheless,

some studies have reported sensitivity for detection of high-grade

cervical lesions above 80% in triage settings, although recent analyses

included in the WHO guidelines reported pooled sensitivity of 68%

(95% CI 57-78).3 More evidence on performance of VIA for triage of

women with a positive HPV screening test in different settings world-

wide is required.

We present results of VIA as triage of HPV-positive women aged

30-64 years for detection of precancerous cervical lesions performed

by health providers with different levels of expertise and training

within the ESTAMPA study. Additionally, we evaluated the VIA exam-

iners' ability to assess eligibility for ablative treatment.

2 | MATERIALS AND METHODS

2.1 | Study design

ESTAMPA is a multicentric study of cervical cancer screening with

HPV testing in 12 study centres across Latin America, as previously

described.7 Briefly, women aged 30-64 years were screened with

HPV testing and cytology and referred to colposcopy (with biopsies

from observed acetowhite lesions) if either test was positive. In 5

study centres, VIA was performed ahead of colposcopy. Women with

cervical intraepithelial neoplasia grade 2 or worse (CIN2+) were usu-

ally treated with large loop excision of the transformation zone

(LLETZ). Those without cervical disease (<CIN2) were recalled

18 months after enrolment for repeat HPV testing; HPV-negative

women were considered free-of-disease, and HPV positives were

referred to colposcopy with biopsy and treatment as needed. Here,

we present results of VIA performed at initial colposcopy by study-

trained examiners in 5 study centres among HPV screen-positive

women between December 2012 and December 2021.

2.2 | Screening tests at enrolment

Cervical cells were collected at enrolment using a Cervex-Brush

(Rovers Medical Devices, The Netherlands) for conventional cytology

and HPV testing. After smearing the material onto the glass slide, the

brush was washed in a vial with ThinPrep PreservCyt medium

(Hologic Inc., Marlborough, MA, USA) for HPV testing and additional

tests, except for the first 872 participants from Colombia (recruited

between December 2012 and May 2013) whose samples were stored

on Digene Specimen Transport Medium (STM). HPV was detected

using Digene HC2© High-Risk HPV DNA Test (QIAGEN, German-

town USA) and/or COBAS 4800 HPV Test (Roche Diagnostics, Mann-

heim, Germany) following manufacturers' instructions. Cytology was

considered abnormal at the threshold of ASC-US or worse according

to the 2014 Bethesda classification.8

2.3 | Visual inspection with acetic acid and
colposcopy

At the initial colposcopy, ahead of the procedure, and without the

presence of the colposcopist, a study-trained examiner, following

study SOPs, applied 5% acetic acid using a cotton swab and after

�1 minute inspected the cervix to identify any acetowhite lesions.

Following IARC's definition, VIA was considered negative if nonsignifi-

cant or no acetowhite lesions were observed in the transformation

zone (TZ); positive if any distinct, well-defined, dense (opaque, dull- or

oyster-white) acetowhite lesions were observed close to or abutting

the squamocolumnar junction (SCJ) in the TZ or close to the external

os if the SCJ was not visible; or suspicion of cancer if any lesion sug-

gestive of cancer was observed.9,10 If the TZ was not observed or if

other conditions prevented examination of the cervix (eg, bleeding or

inflammation), VIA was considered not evaluable. Following WHO

guidelines, eligibility for ablative treatment was assessed by VIA

examiners for women with positive VIA (without suspicion of cancer)

based on whether the TZ was fully visible and the whole lesion was

visible, did not extend into the endocervix or did not cover more than

75% of the ectocervix, or whether the lesion was TZ type 2 and the

upper limit of the TZ was reachable.11,12 VIA results and eligibility for

ablative treatment were recorded on a standardised form. Following

VIA examination, colposcopy was performed blindly to VIA results

according to ESTAMPA protocols. The colposcopic impression

(defined as negative, positive minor or major, or suspicion of cancer)

and other characteristics such as the TZ type were recorded on stan-

dardised forms. Where acetowhite lesions were present on colpos-

copy, collection of at least two biopsies was mandatory. Further

details of the colposcopy procedures are described elsewhere (Valls J

et al, 2022). Whenever cancer was suspected on VIA, the examiner

discussed results with the colposcopist without modifying recorded

VIA results. Women with nonevaluable VIA were considered invalid

for analyses.

2.4 | VIA examiners and training

Eight providers across the 5 study centres performed 98% of the

exams: two general practitioners (GP), five nurses (two specialised

in research), and one professional midwife. Six received intensive
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face-to-face theoretical-practical training for 1-2 weeks at the

National Cancer Institute of Peru (INEN) and one attended an inten-

sive virtual course before starting the study. The remaining exam-

iner was only hands-on trained by a local colposcopist. Whenever

possible, initial training was followed by evaluation of at least

100 VIA images over 6 months. The research nurses became VIA

trainers in their country. At the start of recruitment, additional

hands-on refresher training was offered to all VIA providers by the

research nurses or ESTAMPA gynaecologists with VIA expertise.

The face-to-face training was a certified course offered by the INEN

to ESTAMPA examiners; the practical component included doing

VIA in women with cervical cancer and in women with and without

suspicion of high-grade cervical lesions attending the INEN. The vir-

tual training was a 30-hour certified free-of-charge online course

offered by the National Cancer Institute of Colombia (https://

campusvirtual.cancer.gov.co/).

2.5 | Gold-standard outcomes

The main outcome was histologically confirmed cervical intraepithelial

neoplasia grade 3 or worse (CIN3+), diagnosed by local pathologists

from biopsy or LLETZ specimens taken after the first colposcopy (trig-

gered by enrolment screening results) or after the second colpos-

copy (triggered by HPV results at the 18-month visit). CIN2+ was a

secondary outcome. Women without cervical disease (<CIN2)

included CIN1, negative histology, or negative colposcopy when

cervical tissues were not collected. When necessary, cellular blocks

from endocervical samples were processed as histology and consid-

ered part of the disease definition. Participants who did not com-

plete or had not yet completed the 18-month visit were considered

free-of-disease.

2.6 | Statistical analysis

Clinical characteristics (eg, TZ type from colposcopy, colposcopic

impression, histological diagnosis, and ablative treatment eligibility

based on VIA) were cross-tabulated by VIA results and participants'

age. Additionally, the TZ type was described for VIA-positive women

according to treatment eligibility and age. VIA performance indicators

(sensitivity, specificity, positive predictive value [PPV], and the com-

plement of the negative predictive value [cNPV]) for detection of

CIN3+ (or CIN2+), and VIA positivity were estimated with 95% confi-

dence intervals (95% CI) overall, by age (<50 or 50+ years), and by

VIA examiner. VIA positivity included VIA positive results and suspi-

cion of cancer, and CIN2 cases were excluded from estimates of pre-

dictive values for CIN3+ and specificity. The correlation between VIA

and colposcopic impression was summarised using Kendall's correla-

tion coefficients overall and by pairs of VIA/Colposcopy examiners.

VIA performance indicators were estimated and stratified by VIA

examiners with Kendall's coefficients above or below the overall cor-

relation. Finally, the variability of sensitivity, specificity, VIA positivity,

and eligibility for ablative treatment was graphically assessed by VIA

examiner using scatter and funnel plots (meta library of R). Differ-

ences in proportions and trends were assessed, as appropriate, using

chi-squared tests (either Pearson's or likelihood chi-squared from

logistic regressions). All statistical analyses were performed using R

version 4.1.2.

3 | RESULTS

3.1 | Study population

Included participants are presented in Figure 1. Between December

2012 and December 2021, 25 628 participants were recruited in the

five study centres where VIA was performed. Fourteen percent

(n = 3612) tested positive for HPV, of whom 3204 (89%) received

VIA and colposcopy. Sixty-two (1.9%) had nonevaluable VIA and were

excluded from analyses; based on colposcopy, 56 of them had TZ type

3 with 7 (12.5%) being younger than 50 years. Data from 3142 partic-

ipants were analysed. Nearly half were from the study centre in

Colombia (n = 1427). In total, 229 CIN2 (7.3%) and 328 CIN3+ cases

(10.4%) were detected either at enrolment (n = 468 CIN2+) or at

18-month visit (n = 89 CIN2+). Nineteen percent of women without

cervical disease at enrolment (n = 512) did not attend (151/512) or

have not yet attended/completed (361/512) the 18-month visit and

were considered free-of-disease for analyses. Participants' character-

istics between those who attended and have not attended (or not yet

attended) the 18-month visit only differed by study centre; other

characteristics that may influence the risk of cervical disease were

similar (Supplementary Table 1).

Among analysed participants, the mean (±SD) age was 43 (±9)

years (25% being women over 50 years), nearly 15% had ≥ASC-US

(11% ASC-US/LSIL, 4.5% HSIL+), about two-fifths (39%) had only

elementary education, 39% had 4 or more children, and 87% had

been screened with cytology at least once within the last five

years.

3.2 | Clinical characteristics according to VIA
results

Table 1 presents age-stratified VIA results by type of transformation

zone (TZ), colposcopic impression, histological diagnosis, and VIA-

based eligibility for ablative treatment. VIA positivity was higher in

women younger than 50 years (52.6%) compared to older (33.8%),

and steadily decreased from 58.3% to 29.7% in women aged 30-34

and 60-64 years, respectively (p-trend<0.001, Figure 2). As expected,

the proportion of women with TZ type 1 (fully visible) was higher for

women below 50 years (68%) than for older women (19.7%). Among

VIA positives, 80.5% of young women had a TZ type 1 compared to

29.7% of women over 50 years. The proportion of women with posi-

tive colposcopic impression (including suspicion of cancer) was higher

in those under 50 years (61.9%) than in older women (46.3%).
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Regardless of age, most women with positive VIA also had a positive

colposcopic impression (92.9% and 91.1% among women younger

and older than 50 years, respectively), and similarly, although, to a

lesser extent, most women with negative VIA were also negative on

colposcopy (73.2% and 78.3%, respectively). Almost 20% of younger

and 13% of older women had CIN2+. VIA missed three cancers, two

of them with TZ type 3 or 2 (Table 1, footnote). Among women with

positive VIA, about three-quarters were considered eligible for abla-

tive treatment by VIA examiners regardless of age.

Figure 3 presents the TZ type based on colposcopy among

VIA positives by age and eligibility for ablative treatment status

based on VIA. As expected, most women <50 years who were

considered eligible for ablative treatment had TZ type 1 (85%),

compared to only 33% of older women. However, among

From 5 study 
centres n = 25 628

HPV positives
n=3612 (14%)

Without VIA (n = 400)  or colposcopy (n = 8)
VIA not evaluable n = 62

Colombia

n = 1427 (45%)

Honduras

n = 628 (20%)

HPV negatives n = 22 016

Bolivia

n = 346 (11%)

30-64 yo women 
n = 42 502

Women from study centres not 
evaluating VIA n = 16 874

Paraguay

n = 674 (22%)

Peru

n = 67 (2%)

Women included in the analyses N = 3142

1 VIA examiner 2 VIA examiners 1 VIA examiner 3 VIA examiners 1 VIA examiner

Between Dec-2012 and Dec-2021

Women from study centres 
where VIA was evaluated

<CIN2* at entry

n = 2674 (85%)

CIN2+ at entry

n = 468 (15%)

Complete 18-m 

visit n = 2162 (81%)

Incomplete 18-m 

visit n = 512 (19%)

CIN2+ entry/18-m

n = 557 (18%)

CIN2+ at 18m

n = 89 (4%)

<CIN2

n = 2073** (96%)

<CIN2

n = 2585 (82%)

229 CIN2
291 CIN3
37 Cancers

F IGURE 1 Study population. ESTAMPA included participants recruited between December 2012 and December 2021. Ninety-eight percent
of VIAs were performed by 8 examiners (1 GP in Bolivia and Honduras each, 1 midwife in Peru, and 5 nurses elsewhere); examiners who
performed less than 50 VIAs were grouped into a single category for analyses. In total 3142 women were included in the analyses of whom
557 (18%) had CIN2+ and 2585 (82%) were considered without cervical disease (<CIN2). Dashed line: participants who did not complete or had
not yet completed the 18-month visit were considered <CIN2. *Includes 19 women with pending diagnoses at entry. **Includes 23 women
treated at entry and therefore not eligible for the 18-month visit
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women <50 years considered ineligible, most (67%) had TZ

type 1.

3.3 | Performance of VIA for triage of HPV screen-
positive women

The performance of VIA is presented in Table 2. VIA detected more

than 80% of precancerous lesions (277 of 328), particularly under

50 years, although differences by age were only significant for CIN2+

(sensitivity for CIN2+ 84% in young women vs 73% in older women,

P = 0.014). Specificity was higher for women over 50 years (70.3%)

compared to younger women (54.3%, P-value<0.001). The risk of

CIN3+ among women with positive VIA (PPV) was about 6-fold the

risk of those with negative VIA results (cNPV) and differences by age

were not significant (P-values 0.340 and 0.385, respectively). The risk

of CIN3+ among VIA positives doubled the overall risk of CIN3+ in

HPV positives (20.6% vs 10.4%). VIA almost halved the referral rate in

women younger than 50 years (53.2%, 95% CI 51.1-55.2) and

reduced the referral by almost two-thirds in older women

(35.2%, 95% CI 31.9-38.6). VIA performed by examiners whose VIA

results were highly correlated with the colposcopy impression

(Supplementary Figure 1), yielded better specificity and referral results

while maintaining high sensitivity similar to the overall estimate

(Supplementary Table 2).

3.4 | Performance of VIA by examiner

High variability of both sensitivity and specificity was observed

(Figure 4A). The sensitivity ranged between 25.0% and 95.4%, and

the specificity between 44.9% and 94.4%. Although sensitivity was

higher for examiners with a larger number of VIAs, most examiners

did not differ from the overall sensitivity, while many of them signifi-

cantly differed from the overall specificity (Supplementary

Figure 2A1,A1). High variability of the proportion of eligibility for abla-

tive treatment and VIA positivity was also observed (Figure 4B) but

this was not influenced by the number of VIAs performed by the

examiner. Eligibility for ablative treatment ranged from 0% to 98.7%,

and VIA positivity from 8.2% to 65.3%. Most examiners significantly

differed from the overall estimates (Supplementary Figure 2B1,B2).

4 | DISCUSSION

We evaluated VIA performance as triage of HPV screen-positive

women in several settings across Latin America. VIA detected about

85% of high-grade cervical lesions, particularly among women under

50 years, and correctly identified almost 60% of women without

lesions, reducing referral or treatment to nearly 50% of HPV-positive

women. Although sensitivity was higher under the age 50 years, it

remained relatively high for older women (78%). Specificity for <CIN2
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TABLE 2 Overall and age-stratified performance of VIA for detection of precancerous cervical lesions in HPV positive women within the
ESTAMPA study

Performance indicators

All women Women <50 years Women 50+ years

Pan/N % (95% CI) n/N % (95% CI) n/N % (95% CI)

For CIN3+

Sensitivity 277/328 84.5 (80.1-88.0) 231/269 85.9 (81.2-89.5) 46/59 78.0 (65.9-86.6) .187

PPV 277/1347 20.6 (18.5-22.8) 231/1094 21.1 (18.8-23.6) 46/253 18.2 (13.9-23.4) .340

cNPV 51/1566 3.3 (2.49-4.26) 38/1064 3.6 (2.61-4.86) 13/502 2.6 (1.52-4.38) .385

For CIN2+

Sensitivity 457/557 82.0 (78.6-85.0) 384/457 84.0 (80.4-87.1) 73/100 73.0 (63.6-80.7) .014

PPV 457/1527 29.9 (27.7-32.3) 384/1247 30.8 (28.3-33.4) 73/280 26.1 (21.3-31.5) .137

cNPV 100/1615 6.2 (5.12-7.47) 73/1099 6.6 (5.32-8.27) 27/516 5.2 (3.62-7.51) .324

Other indicators

Specificity for <CIN2 1515/2585 58.6 (56.7-60.5) 1026/1889 54.3 (52.1-56.5) 489/696 70.3 (66.8-73.5) <.001

Positivity of VIA 1527/3142 48.6 (46.9-50.3) 1247/2346 53.2 (51.1-55.2) 280/796 35.2 (31.9-38.6) <.001

aChi-squared test to compare performance measures between women younger than 50 vs older than 50 years. cNPV: complement of the negative

predictive value (%). PPV: positive predictive value (%). CIN2 cases are excluded from CIN3+ estimates. Numerators (n) correspond to true positives

(TP) for sensitivity and PPV, true negatives (TN) for specificity, false negatives (FN) for cNPV, and TP + false positives (FP) for VIA positivity.

Denominators (N) correspond to TP + FN for sensitivity, TN + FP for specificity, TP + FP for PPV, TN + FN for cNPV, and TP + TN + FP + FN for

VIA positivity.
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was higher and the referral rate was lower in older women. Despite

the encouraging results, VIA missed three (including one with HSIL+

cytology) of 37 cancers and the variability of VIA was high, with sensi-

tivities for CIN3+ ranging from 25% to 95%, and specificities from

45% to 94% between VIA examiners. Additionally, VIA positivity and

eligibility assessment for ablative treatment (important for the triage

of HPV-positive women, particularly in screen-and-treat scenarios),

also varied highly between examiners.

Several studies have evidenced high variability of VIA to detect

high-grade cervical lesions with sensitivities ranging between

17%-96% in primary screening,4,6,13-17 and between 25%–92% in

HPV-positive women.13,18-30 Only five studies in HPV-positive

women, characterised by including intensive training, report sensitivi-

ties ≥80%.20,23,24,27,30 VIA positivity, which is a useful indicator in tri-

age scenarios, has also shown to be highly variable.5 It is worth noting

that in the context of triage, knowledge of HPV status may increase

the positivity rate of observer-depended techniques, as reported for

cytology, increasing the sensitivity.31,32 However, the variability of

VIA is so high that the range of sensitivity in primary screening over-

laps with the range in triage. Although women's characteristics may

explain differences in VIA results,33,34 the experience level of VIA

examiners, training and supervision, and quality assurance may largely

explain the variability of this visual technique.6,27,35,36 In ESTAMPA,

the majority of VIAs (98%) were performed by eight examiners, and

despite the lower number, performance of VIA varied widely between

them. A research nurse who was also a VIA trainer, accounted for

37% (n = 1177) of all VIAs, becoming the most experienced examiner.

Three other examiners, whose results were highly correlated with the

colposcopic impression (Supplementary Figure 1), also performed a

large number of VIAs (n = 1447 in total). These four examiners, who

received initial intensive training, represented 83.5% (2624/3142) of

all VIAs evaluated and therefore, heavily influenced the overall high

sensitivity (Figure 4A). Conversely, the examiner with the lowest sen-

sitivity (Figure 4A) performed 3% of VIAs (98/3142) and was the one

who only received hands-on training (ie, the least experienced exam-

iner). A plausible explanation of the high performance of VIA in our

study could be that expertise gained through intensive training, per-

forming many exams, and continuous interaction with colposcopists

may improve VIA examiner's skills and, as a result, VIA performance.

As observed by others,27 our results suggest that adopting proficiency

schemes based on training and supervision is desirable to improve

VIA. Consequently, alternatives such as computer tools based on

remote support from external experts and/or artificial intelligence

algorithms (AI) that can offer permanent supervision and

training30,37-40 may be useful. The use of AI algorithms incorporated

to portable devices such as smartphones will represent a more

objective assessment of the presence or not of cervical precancerous

lesions contributing to reduction of variability attributed to VIA

examiners.41,42

VIA continues to be used to assess eligibility for ablative treat-

ment, which is particularly relevant in screen-and-treat approaches. In

ESTAMPA, there was discordant evaluation on the TZ between VIA

and colposcopy. According to VIA examiners, about 75% of women

with positive VIA were eligible for ablative treatment, even among

women older than 50 years (Table 1). However, based on colposcopy,

while the TZ was fully visible (ie, TZ type 1) for about 80% of young
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proportional to the number of VIAs performed by examiner.
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women with positive VIA, only 30% of older women had TZ type 1.

Moreover, for younger women, the proportion of TZ type 1 was high

even among those who were considered not eligible for ablative treat-

ment (Figure 3). Conversely, the proportion of TZ type 1 among older

women was low, particularly for those who were considered eligible for

ablative treatment (Figure 3). About a third of ineligible women with TZ

type 1 had acetowhite lesions extending into the endocervix or covered

more than 75% of the ectocervix (81 of 222, data not shown); thus, two-

thirds could have benefited from ablative treatment as they appeared to

meet eligibility criteria. These results not only show that the lack of train-

ing to observe the TZ by VIA providers leave a proportion of young

women who, despite having a fully visible TZ, would not benefit from

ablative treatment since they were considered ineligible on VIA (67%),

but also confirm that ablative treatment would have minimal benefit

to women over 50 years even if they are considered eligible on

VIA. In our study, the inaccuracy of eligibility assessment could be

attributed to the fact that the examiners' training might have been

mainly focused on the detection of acetowhite lesions and that

decision of treatment was not based on VIA examiners. These

results still reflect the need to improve examiners' capability to

adequately assess eligibility for ablative treatment. AI algorithms

once validated may aid VIA providers to decide on who to treat,

and eventually can change current screening practices.

ESTAMPA is the largest HPV-based cervical screening study

conducted in the Americas.7 All HPV-positive women with com-

plete VIA and colposcopy at entry (>80%) from five study centres

were included leading to adequate sample size. The large sample

size allowed us to report results on CIN3+, the most reproducible

cancer precursor, estimating overall performance indicators with

precision levels lower than ±5%. In our analyses, we enhanced the

outcomes by including high-grade cervical lesions missed at enrol-

ment but detected at a subsequent visit (18-month visit), reducing

the possibility of verification bias and preventing overestimation of

the sensitivity. About half of those high-grade lesions were nega-

tive on VIA at the first colposcopy visit (data not shown). There-

fore, it seems that including a follow-up visit after negative VIA

results, as recommended by WHO guidelines,3 is warranted.

Another strength is to have included women over 50 years allowing

us to determine and better understand the performance of VIA in a

broader population. Additionally, ESTAMPA assured data quality by

using standardised forms and extensive training of VIA and colpos-

copy providers which reinforces the validity of the findings.

The main limitation was the lack of independence of VIA exam-

iners and colposcopists. However, the sensitivity for CIN3+ excluding

the most experienced observer and those mostly correlated with col-

poscopy remained relatively high (66.1%, 95% CI 53.4-76.9). As dis-

cussed above, this highlights the potential for VIA to be improved by

adopting proficiency schemes based on training and increased expert

interaction and supervision. Also, adding more objective tests such as

partial HPV16/18 genotyping and/or HPV viral load and/or

computer-based aids may further improve the methodology.13,30,43

Our results are based on local diagnoses. Among analysed partici-

pants, 2248 had results based on histology, of which 68% have been

reviewed by external pathologists using the LAST nomenclature;44,45

355 high-grade cervical lesions (CIN2 p16-positive, CIN3, or cancer)

have been confirmed. Preliminary sensitivity and specificity estimates

using reviewed outcomes provide similar results to those obtained

using CIN3+ diagnosed by local pathologists (data not shown). Finally,

19% of women did not attend/complete the 18-month visit and were

assumed free-of-disease; although the risk of cervical disease at the

18-month visit is relatively low (4.1%; 89/2162), this approach could

have slightly underestimated disease prevalence. If we had alterna-

tively excluded nonattendees/incomplete from our analyses, this

would have likely overestimated the prevalence of the disease and

therefore the predictive values, as well as biasing the referral rate.

Rerunning analyses with these women excluded yielded similar speci-

ficity (57.1%) although significantly higher predictive values (PPV for

CIN3+ 23.7%) and VIA positivity (51.2%) (data not shown).

In conclusion, within ESTAMPA, VIA detected most precancerous

cervical lesions present in HPV-positive women with a substantial

reduction in referral or treatment rate, particularly in women younger

than 50 years. However, as reported by others, results varied highly

by VIA examiner. Our results provide evidence that VIA performance

improves with the number of examinations and constant training and

supervision of VIA examiners, which in our study was present through

intensive initial training for most examiners and permanent interaction

with colposcopists. However, VIA as a triage method should be

recommended with caution. Its use should be prioritised for women

under 50 years, who would achieve the greatest benefit from ablative

treatment, and in settings where more reproducible triage options are

not affordable and where adoption of VIA proficiency schemes is

feasible.
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