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ABSTRACT

Background: Obijective of the study was to compare the effectiveness of VIA and pap smear for screening of
premalignant lesions of cervix and to compare the performance of VIA used alone and combined with pap smear for
screening of premalignant lesions of cervix.

Methods: VIA and Pap smear were performed in 260 patients attending routine gynaecology OPD. Positive cases of
either or both screening tests were subjected to colposcopy and biopsy if indicated. The reports of histopathology were
correlated with the pap smear and VIA findings and thereby sensitivity, specificity, positive and negative predictive
values of each of the screening methods were calculated and results were analysed.

Results: 260 patients were screened for premalignant lesions of cervix by VIA and pap smear both, 37 of 260 patients,
(14.2%) were VIA positive, 30 of 260 patients (11.5%) were pap smear positive, 20 of 260 patients (7.69%) were
positive for VIA as well as pap smear, 25 of 260 patients (9.6%) were confirmed of premalignant lesions on
histopathology, 24 patients were diagnosed CIN and one patient was diagnosed with CIS.

Conclusions: VIA has lower sensitivity and specificity compared to Pap smear but the results are comparable. Both the
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tests are fairly accurate. A combination of VIA and Pap smear increased the sensitivity and specificity to 100%.

INTRODUCTION

Cervical cancer is a leading malignancy worldwide. It is
the 2" most common cancer in females after breast.
Cancer cervix is also the 4" most common cancer-causing
death. About 662,301 new cervical cancer cases are
diagnosed annually in the World.?In India, cervical cancer
is the 2" most common cancer in females accounting for
22.86% of all cancer cases in women and 12% of all the
cancer cases in both males and females.! Annual crude
incidence rate per 100,000 (World): 15.8. Annual crude
mortality rate per 100,000 (World): 8.84.%* Cervical
cancer is a preventable disease as it has a long preinvasive

stage, cervical cytology screening programs are currently
available and the treatment of preinvasive lesions is
effective. It has been well established that well organised
screening by cytology has substantially reduced the
incidence of morbidity and mortality of cervical cancer in
developed countries. It is apparent that a current problem
facing the developing world is a lack of cervical cancer
screening. Women in resource limited areas often have
higher exposure to cervical cancer risk factors including
multiple sexual partners, poverty, multi-parity, tobacco
use, malnutrition, and poor genital hygiene. This brings
into sharp focus the need to implement the tools already
available for cervical cancer prevention and treatment. The
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currently available screening methods are conventional
cytology, liquid-based cytology, visual inspection of acetic
acid (VIA), visual inspection of Lugol’s iodine (VILI),
HPV DNA testing and colposcopy. Various developed
countries have institutionalized Pap cytology test or HPV
DNA as primary method of screening. which is time
consuming, expensive, require advance infrastructure and
are not widely available. Common problems encountered
with colposcopy are inadequate expertise, interpretation
difficulties, disagreements, and failure to follow standard
diagnostic protocol. Conventional cytology is a safe,
inexpensive, non-invasive and effective method for
detecting precancerous lesions of cervix. However, it also
requires laboratory facilities and pathologist.?® VIA and
VILI are again safe, inexpensive, simple administration
and provide quick results and closely match pap smear in
its performance in detecting cervical cancer precursors.
The significantly limited impact of cytology based cervical
cancer screening programs in developing countries is now
widely recognized. There are several reasons for these
limits, ranging from the nature of participation of women
in screening programs to the access and timely completion
of treatment when necessary. Cytology laboratories are
expensive to maintain and there are often delays before the
results become available, leading to issues with follow up
when transportation difficulties exist®

Non-cytologic tests, such as visual inspection of the cervix
with acetic acid (VIA) avoid reliance on expensive
laboratory equipment and overcome other recognized
barriers. Common household vinegar applied on the cervix
will cause areas of dysplasia to appear bright white. This
screening test can be performed at the bedside by a range
of trained providers including physicians, nurses, and
nurse-midwives, and has been shown to be safe and
efficacious. The ability to obtain instantaneous results
allows for immediate treatment and reduces loss to follow-
up.8 Screening with VIA has been shown to be effective in
low resource settings at decreasing the prevalence of high-
grade precursor lesions and the low cost and simplicity of
the procedure affirm its aptitude as an initial screening
tool.%1® In this background of limited studies about
comparison between pap smear and VIA in the north
Indian population, the study was conducted to compare the
efficacy between the two screening methods- Pap smear
and VIA.

METHODS

The study was conducted in the Obstetrics and
Gynaecology department of Government Multi speciality
Hospital, Sector 16, Chandigarh between the period of
March 2016 to December 2017.After fulfilling the
inclusion and exclusion criteria patients attending routine
gynaecology OPD were recruited in the study. Written
informed valid consent was obtained from each woman
willing to participate in the study. Relevant socio
demographic, obstetric and gynaecological history was
also obtained through a questionnaire. Medical officers
and resident doctors from the department of obstetrics and
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gynaecology performed clinical examination of the
subjects. Of which pap smear was done and cervical
examination done with acetic acid. A PAP test of Atypical
Squamous Cells of Undetermined Significance and above
were considered as positive. A positive VIA result implied
definite acetowhite areas (dense, opaque, sharp, distinct,
rapidly arriving and lasting long with or without raised
margins) touching the squamocolumnar junction. Positive
cases of either or both screening tests were subjected to
colposcopy. Patients were referred for colposcopy to the
PGIMER. Samples for histopathology were obtained by
colposcopy guided biopsy as clinically indicated. The
reference standard for defining final disease status was a
combination of colposcopy and biopsy. Disease status was
assessed on the basis of histology if a biopsy was taken; if
not, on the basis of colposcopy. Reference standard
negatives included women who were assessed as normal
by colposcopy, as well as those who were assessed as
positive by colposcopy, but negative by histology. The
reports of histopathology were correlated with the pap
smear and VIA findings and thereby sensitivity,
specificity, positive and negative predictive values of each
of the screening methods were calculated and results were
analysed.

RESULTS

The age of the women recruited in the study ranged
between 25 to 60 years. The mean age of the women in the
study was 41.07£7.59 vyears. The Figure 1 depicts
proportion of women in our study according to age
majority of women i.e. 109 (41.9%) were between the age
group of 41-50 years.
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Figure 1: Age distribution of the study population.

Figure 2 depicts the distribution of years of married life in
the study population. Mean years of married life is
21.66+8.90 years.

The Figure 3 depicts the proportion of literacy among the
women in our study group. Among all the subjects, 24%
women were illiterate rest 76% had received formal
school education.
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Figure 6 shows the proportion of premenopausal and
postmenopausal women in our study. Around 13% of
women were postmenopausal and 87% women were
premenopausal.
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Figure 4: Residence.

Figure 4 depicts the proportion of women staying in urban
and rural areas. 74.6% of the study population lived in the
urban area and the remaining 25.4% stayed in the rural
area.

Figure 5 depicts the proportion of tobacco consumers in
the population. 7 % of the study population was tobacco
consumer while remaining 93% was not a consumer of
tobacco.
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Figure 7: Presenting symptoms.

There were three babies who developed respiratory 260
patients were screened for premalignant lesions of cervix
by VIA and pap smear both, 37 of 260 patients (14.2%)
were VIA positive,30 of 260 patients (11.5%) were pap
smear positive, 20 of 260 patients (7.69%) were positive
for VIA as well as pap smear.
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Table 1: Results of the screening tests.

Frequenc Percentage

Via 37/260 14.2
Pap smear 30/260 11.5
Histopathology 25/260 9.6

A total 25 of 260 patients (9.6%) were confirmed of
premalignant lesions on histopathology,24 patients were
diagnosed CIN and one patient was diagnosed with CIS.
Most common presenting complaint seen in patients with
positive VIA cases was observed to be post coital bleed
accounting for 43.2 % of the positive cases whereas with
positive cytology cases was observed to be post coital
bleed accounting for 50 % of the positive cases. Out of the
37 VIA positive cases: 22 were true positive for
premalignant lesions of cervix. 15 were diagnosed
negative on histopathology of the 22 diagnosed
premalignant lesions, 14 were CIN 1, 6 were CIN 2, 1 was
CIN 3,1was CIS. 3 cases diagnosed CIN positive on
histopathology were missed by VIA. All the three cases
missed by VIA were CIN 1. No case of CIN 2 and above
was missed by VIA. Out of the 30 cases diagnosed positive
on Pap smear: 26 were ASCUS positive, 4 were LSIL
positive. 7 ASCUS positive were detected to be chronic
cervicitis/ normal on histopathology, 19 ASCUS positive
cases were detected to be premalignant on histopathology:
15 were diagnosed CIN 1,4 were diagnosed CIN 2. Out of
the 4 LSIL cases 2 were diagnosed CIN 2, 1 was diagnosed
CIN 3,1 was detected CIS on histopathology. 2 cases of
CIN 1 were missed by Pap smear. No case of CIN 2 and
above were missed by Pap smear. In 20 patients wherein
both the screening tests were positive histopathology
confirmed premalignant lesions in all of them, 8 with CIN
1, 6 with CIN 2, 1 with CIN 3, 1 with CIS.

Table 2: Test characteristics of screening tests.

Pap Combined
LRSS Wl smear screening
2“"‘9”03“0 93.1%  96.5 100
ccuracy

Sensitivity 88.0% 92 100
Specificity 93.6% 97 100
Positive 0

Predictive Value 59.5% 767 100
ML 98.7%  99.1 100

Predictive Value
DISCUSSION

The sensitivity of VIA in our study was 88% which was
comparable to David et al (94.7%), Vahedpoor et al
(94.6%) and Sinha et al (93.3%), Harsono et al (80%),
Shreshtha et al (81.25%).'21417.18 The specificity of VIA in
our study was 92%. The result was comparable to many of
the previous studies like Harsono et al (96.4%), David et
al (88%), Banerjee et al (92%), Shriniwas et al
(86%0).121724 The sensitivity of Pap smear in our study was
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92%. It was slightly higher than many of the previous
studies. David et al (89.5%), Lagos castillo et al (87%),
Shreshta et al (100%), Shrivastava et al (94%), Sinha et al
(93.8%) had a comparable sensitivity to our result.1?132
The reason for higher sensitivity of Pap smear in our study
could be that ASCUS was used as cut off for positive cases
whereas most other studies used LSIL as a cut off. The
specificity of Pap smear in our study was 97%. The result
was like previous studies like Smith et al (97.4%), Goel et
al (97%), Bathla et al (98.9%), Hegde et al (98%),
Chouhan et al (93.5%), Shreshtha et al (91.3%), Nayak et
al (94.3%), Banerjee et al (95%), Lagos Castello et al
(100%).8911-18.19-2L.26 A5 mentioned in the table above,
most of the previous studies suggest that VIA was more
sensitive and less specific than Pap smear. The results of
the current study suggests that VIA was less sensitive and
less specific than Pap smear. These results were consistent
with Sankara Narayan et al Hegde et al Consul et al.*%2025
Verification bias is a phenomemon in which only the
screen positive subjects get an opportunity to be subjected
to the accepted gold standard (colposcopy- in this study).

The PPV of VIA and Pap smear in our study were 59.5 and
76.7. Similar results were also observed in other studies
like David et al, Mremi et al, Lagos castillo et al, Nayak et
al, Shreshtha et al, Vahedpoor et al.#12131518.26 The NPV
in our study was 98.7 for VIA and 99.1 for Pap smear. The
results were consistent with the studies of David et al,
Mremi et al, Lagos castillo et al, Nayak et al, Shreshtha et
al, Vahedpoor et al.#121316.18.26 |n 3 meta-analysis done by
Fahey et al in 1995 involving 62 studies conducted
between 1984 and 1992, the mean sensitivity and
specificity of cytology was 58% (range 11-99%) and 68%
(range 14-97%), respectively.?® In another recent meta-
analysis by Nanda et al in 2000 the sensitivity of cytology
to the detection of CIN 2 or worse lesions ranged from
18% to 98% and the specificity ranged from 17% to 99%.%*
In the IARC multicentre study done by Sankaranarayanan
et al the Pap smear showed lowest sensitivity, even at the
lowest cut off ASCUS (57%; 95% CI 38-76%) for CIN2 +
but the specificity was rather high (93%; 95% CI 89-97%).
20 The reason behind such a wide variation in these results
could be that their study excluded verification bias and the
cut off for histology to be considered positive was CIN 2+
whereas the present study did not exclude verification bias
and considered CIN 1 as a cut off for histology. A
combination of inputs in training, and quality control and
evaluation of cytology results by the same
cytopathologists seems to be responsible for the
satisfactory performance of cytology in our study. In the
IARC multicentre study done in India and Africa by
Sankaranarayanan et al in 2004 which included 11 cross-
sectional studies, the sensitivity of VIA ranged from
56.10% to 93.90% and the specificity ranged between
74.20% and 93.80%.%" The large variation in these results
indicates that several variables affect the test
characteristics of visual inspection with acetic acid which
are lack of standard criteria for test positivity, inter-
observer variation, light source, presence of co-existing
infection, inflammation, and metaplasia.
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The sensitivity, specificity, PPV and NPV were 100% each
when both the screening methods were used
simultaneously. Thereby markedly improving the
performance of each of them singly. This study was a
single-centered study; thus, its results cannot be applicable
to all populations. Also, the sample size was small and
hence similar study with a bigger sample size needs to
consolidate the results.

CONCLUSION

As per the results of our study, VIA has lower sensitivity
and specificity compared to Pap smear but the results are
comparable. Both the tests are fairly accurate. A
combination of VIA and Pap smear increased the
sensitivity and  specificity to 100%, Replacing
conventional cytology by VIA is not recommended
however VIA is a promising alternative not only in low
resource settings where access to cytology-based
screening programmes is unavailable but also in well-
equipped centres. Pap smear can be used for further
diagnosis. However, biopsy is confirmative. The
advantage with VIA is that it is inexpensive, requires
minimum resources that are locally available can be
performed by paramedical staff when provided with
training and results are immediately available thereby
reducing the anxiety of the patient involved in waiting time
for the cytology report. In developing countries most of the
women who undergo screening with Pap smear do not
come for follow up or do not collect their report on time
thereby leading to delay in diagnosis and management and
at times, missing the cases. In conclusion, in low resource
settings, screening of carcinoma cervix by Pap smear can
be replaced by cheaper and easily available visual methods
like VIA, which has the high sensitivity to detect dysplasia,
with a reasonable specificity. Even when screening with
Pap smear is available, it should be combined with VIA,
as cases of CIN missed by Pap smear were picked up by
the VIA.
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