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ABSTRACT

smear and colposcopy with biopsy as the reference standard.

High-grade squamous intraepithelial lesion.

Objectives: To estimate diagnostic efficacy of visual inspection with acetic acid (VIA) in comparison to Pap smear.

Methods: This cross-sectional study was carried over a period of 24 months on 200 women attending colposcopy clinic at KLES
Dr Prabhakar Kore Hospital and Medical Research Center, Belgaum, India. All women enrolled in study underwent Pap smear, VIA,
colposcopy and biopsy. The sensitivity, specificity, PPV, NPV, false-positive rate and false-negative rate were calculated for VIA, Pap

Results: In our study, sensitivity and specificity of VIA were found to be 86.95% and 72.51% respectively, and that of Pap smear 37.68%
and 92.36% respectively. Colposcopy showed higher sensitivity (94.20%) and specificity (94.65%).

Conclusion: VIA is a suitable primary screening procedure alternative to Pap smear as it has high sensitivity and negative predictive value.
Keywords: Cervical cancer screening, Visual inspection with acetic acid (VIA), Pap smear, Low-grade squamous intraepithelial lesion,

INTRODUCTION

In developed countries, initiation and sustenance of cervical
cytology programs have resulted in large decline in cervical
cancer incidence and mortality over the last 40 to 50 years.!

Though Pap smear has been used as screening method
conventionally in India, studies have shown that it has low
sensitivity, moreover there is a need for trained personnel,
laboratory infrastructure and need for compliance with the
follow-up.2® Hence, aternative strategies, like VIA, are being
investigated.

VIA issimple, inexpensive and easy to carry out in large
population, does not require any laboratory back up and can be
performed reliably by trained paramedical workersand doctors.
It neither requires second person for interpretation of result nor
second visit by the patient to collect report.

InIndia, and aswell asin other developing countries, VIA
has been extensively investigated %® and the results have shown
that sensitivity of VIA was higher than that of Pap smear.>>%In
most of the studies, reference standard was used only in screen-
positivewomen.?>8 Estimates of accuracy from cross-sectional
studieswill suffer from verification biasif thereference standard
for the final diagnosis is applied in different proportions of
screen-positive and screen-negative subjects.’

The present study was undertaken to evaluate the diagnostic
efficacy of VIA in comparison to Pap smear and reference
standard wasused for all participantsfor estimating the accuracy
of screening tests.

MATERIALS AND METHODS

Thiswas a cross-sectional study carried out in the col poscopy
clinic at KLES Dr Prabhakar Kore Hospital and Medical
Research Center, Belgaum, from 1st November 2006 to 31st
October 2008. The study was approved by the institutional
research and ethics committee.

Around 200, referred to colposcopy clinic with recurrent
episodes of white discharge, postcoital bleeding,
intermenstrual bleeding, postmenopausal bleeding and
suspiciouslook of cervix on per speculum examination, were
included in the study. Women with active infection of lower
genital tract weretreated with appropriate medication and then
called for participation in the study. Women with active vagina
bleeding, pregnancy and those with frank growth on cervix were
excluded from the study. Written and informed consent was
obtained from all participants after a brief explanation of the
procedure.
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After obtaining history, per speculum examination was
performed followed by Pap smear with Ayre's spatula and
cytobrush. Later visual inspection with acetic acid (VIA) using
5% acetic acid was done by a physician who was trained to
perform VIA of cervix. VIA resultswere interpreted 1 minute
after application of acetic acid using halogen bulb (100 watt).
All the participants underwent col poscopy irrespective of VIA
results. Colposcopy was performed by a colposcopist blinded
totheVIA results. Biopsy wastaken from abnormal areas under
col poscopy guidance. When the colposcopy did not detect any
abnormal area, four-quadrant biopsy was obtained from sgquamo
columnar junction. Endocervical curettage was performed in
women with unsatisfactory col poscopy.

The results of Pap smear were reported according to the
2001 Bethesdasystem.® The result of Pap smear was considered
positive, if it revealed low-grade squamousintraepithelial lesion
(LSIL), high-grade squamous intraepithelial lesion (HSIL),
carcinomain situ (CIS), atypical endocervical cells(AGUS) or
invasive cancer. The results of VIA were interpreted as VIA
positive or VIA negative using International Agency for
Research on Cancer (IARC) criteria.® Colposcopy diagnosis
was made based on modified Reid colposcopic index (RCI).8
Colposcopy was considered positive, if it revealed LSIL and
above.

Thereference standard for defining true disease status was
colposcopy-guided biopsy or four-quadrant biopsy when
colposcopy was normal so as to avoid verification bias. True
disease was defined as histologically confirmed LSIL and
above.

The sensitivity, specificity, positive predictivevalue (PPV),
negative predictive value (NPV), false positive rate and false
negative rate were calculated for pap smear, VIA and
col poscopy with biopsy asreference standard. 95% confidence
interval (Cl) was cal culated for sensitivity, specificity, PPV and
NPV.

RESULTS

Out of 200 women enrolled, maximum number of women were
found to be in the age group 30 to 40 years (41%). Mean age
was 35 years. Mgjority of the study group were paratwo (46%)
and para three (34.5%). The mean parity was two. The
presenting complaint was recurrent episodes of white discharge
in 120 women (60%), postcoital bleeding in eight women (4%),
intermenstrual bleeding in two (1%) women, and post-
menopausal bleeding in 15 (7.5%) women. Of the total study
population, 112 (56%) had suspicious looking cervix.

On VIA, 96 (48%) women were found to have a positive
result. Pap smear was normal in 11 women, 153 out of 200
women had inflammation and 36 had abnormal Pap smear.
Among 36 women with abnormal Pap smear, there were 19
LSIL, 15 HSIL, one case of invasive carcinoma and one case
of AGUS. On colposcopy, 70 women were found to have
positive result. Among them therewere 33 LSIL, 33 HSIL and
four cases of invasive carcinoma.

On hiopsy, true disease was confirmed in 69 cases out of
200 accounting for 34.5%. It includes 33 LSIL, 27 HSIL and
nineinvasive carcinomas. Out of nineinvasive carcinomas, none
had visible growth on per speculum examination.

Correlation of VIA, Pap smear and col poscopy with biopsy
results are shown in Table 1 to 3. Out of 33 biopsy proven
LSIL, 29 were detected by VIA, however, Pap smear could
pick-up only seven cases. Colposcopy could diagnose 31 out
of 33 biopsy proven LSIL cases. Out of 27 biopsy proven HSIL,
22 were detected by VIA, but Pap smear missed 13 cases and
could pick-up only nine cases. Colposcopy detected 23 out of
27 biopsy proven HSIL. All the nine cases of biopsy proven
invasive carcinomawere positive on VIA, on Pap smear four
were reported as LSIL, four as HSIL and one as invasive
carcinoma, and colposcopy reported five as HSIL and four as
invasive carcinoma.

The sensitivity, specificity, positive predictive value and
negative predictive value of the individual tests are presented
in Table 4 with their 95% confidence interval. Sensitivity and
negative predictive value of VIA was more than that of Pap
smear, however, specificity of Pap smear was higher compared
to VIA.

Correlation between VIA and biopsy
VIA Biopsy Total
Normal Cervicitis LSIL HSIL Malignancy
Positive - 36 29 22 09 96
Negative 05 90 04 05 00 104
Total 05 126 88 27 09 200
AL Correlation between Pap smear and biopsy
Pap smear Biopsy Total
Normal Cervicitis LSIL HSIL Malignancy
Normal 02 08 01 - - 11
Inflammatory 03 107 25 18 - 153
LSIL - 06 06 03 04 19
HSIL — 04 01 06 04 15
Malignancy - - - - 01 01
AGUS - 01 - - - 01
Total 05 126 83 27 09 200
ILICRCII Correlation between colposcopy and biopsy
Colposcopy Biopsy Total
Normal Cervicitis LSIL HSIL Malignancy
Normal 03 11 - - - 14
Infection/ 02 100 02 02 - 106
metaplasia/
erosion
LSIL - 06 24 03 - 38
HSIL - 01 07 20 05 83
Malignancy - - - - 04 04
Unsatisfactory — 08 - 02 - 10
Total 05 126 38 27 09 200
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piagnostic efficacy of tests and their 95% confidence
interval
VIA Pap smear Colposcopy
Sensitivity  86.95% 37.68% 94.20%
(79.01-94.90) (26.25-49.12) (88.69-99.72)
Specificity 72.51% 92.36% 94.65%
(64.87-80.16) (87.82-96.91) (90.81-98.51)
PPV 62.50% 72.22% 90.27%
(52.82-72.18) (57.59-86.85) (83.43-97.12)
NPV 91.34% 73.78% 96.87%
(85.94-96.75) (67.05-80.51) (93.86-99.89)

VIA showed higher false positive rate of 27.48% much
higher to that of Pap smear (7.63%). Colposcopy had false
positive rate of 5.3%. False negative rate of VIA (13%) was
less compared to Pap smear (62.31%). Colposcopy had false
negative rate of 5.79%.

DISCUSSION

More than 80% of all cervical cancer occurs in developing
countries where as developed countries have experienced
declinein incidence and mortality of disease. Thisdisparity is
attributed primarily to the differencesin screening and treatment
of precancerous lesions.®

Present study aimed at eval uating diagnostic efficacy of two
screening procedures of VIA and Pap smear for detection of
precancerouslesions. Our study involved 200 women referred
to colposcopy clinic. The reference standard was used for all
participants to avoid verification bias and al the tests were
carried out at the same visit.

We had VIA positivity rate of 48%. Various studies have
shown VIA to be positive in 6.9 to 51% of cases.'** VIA
positivity rate depends upon incidence of carcinoma of cervix
in community, type of criteriaused for interpretation of results
and type of population screened. Our VIA positivity rate was
significantly higher than that found in other studiesand similar
to study done by BhatlaN et al.2

The results from present study indicate that VIA is a
promising method of cervical cancer screening as it showed
higher sensitivity (86.92%) compared to Pap smear (36.23%).
Majority of the studies shown that sensitivity of VIA wasmore
than that of Pap smear, however, Pap smear had high specificity
than VIA.2561415 Oyr findings were similar to the pooled
analysisof eleven studiesdonein Africaand India, on cervical
cancer screening tests. VIA showed sensitivity of 79 and 83%
for CIN2* and CIN3* respectively. Sensitivity and specificity
of Pap smear were 57 and 93% respectively.'> However, in our
study, LSIL and above were considered as true disease. Our
study showed higher sensitivity of VIA, probably, because
screening was performed by trained physician using halogen
bulb (100 watt) and study done on a group of women with
symptoms, such asrecurrent white discharge, abnormal uterine
bleeding and suspicious look of cervix, on per speculum
examination.

On biopsy, 69 women were found to have true disease, out
of these VIA missed only nine cases (4 LSIL and 5 HSIL)

whereas Pap smear missed 44 cases (26 LSIL and 18 HSIL).
Out of nine cases which were missed by VIA; colposcopy
detected seven caseswhich includefour casesof LSIL and three
casesof HSIL.

VIA showed high negative predictive value of 91.34% in
our study and this was similar to other studies.>® Since VIA
givesimmediate result and has high negative predictive value
of woman with negative VIA result can be assured immediately
that sheis disease-free.

In our study, VIA had high false positive rate (27.48%)
because 36 cases of biopsy proven cervicitis were reported as
positive on VIA. Out of these 36 cases, 30 were found to be
disease free on colposcopy. Davis-Dao PA et al *° found that
presence of cervicitsmay influencethe accuracy of VIA results.

The sensitivity and specificity of colposcopy was 94.2 and
94.65% respectively. In our study, sensitivity of colposcopy
was |ess compared to study done by Goel A et al? because we
obtained biopsy from all participants.

VIA can be used as a screening procedure as it is simple,
inexpensive, givesresultimmediately and can be performed by
trained paramedical workers. VIA can be recommended as a
screening tool not only in rural areas but also in well-equipped
hospitals. Noncytology based screen-and-treat approaches for
cervical cancer prevention have been proposed in developing
countries.*” However, this approach leads to overtreatment, if
VIA aoneisused as ascreening procedure before proceeding
with treatment.

Webelievethat all VIA positive women should bereferred
to colposcopy and treatment of preinvasive lesions can be
performed during the same visit in hospital setting, which will
certainly have favorableimplicationsfor the cost of screening.

Addition of HPV testing to VIA has been proposed to
increase the specificity of VIA, thereby reducing the referral
rates without compromising the sensitivity of the test.1* Study
done by Shastri SS et a proposed that in settings where only
infrequent screening ispossibleanditisnot feasibleto provide
good quality cytology, the use of aparallel combination of both
V1A and visual inspectionwithlugol’ siodine (VILI) should be
considered.’®

CONCLUSION

VIA is asuitable primary screening procedure aternative to
Pap smear asit hashigh sensitivity and negative predictivevalue.
Women with positive VIA result should be subjected to
colposcopy to avoid unnecessary treatment in disease free, as
VIA has high false positive rate.
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