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Abstract

Background: Cervical cancer is the commonest cancer in women in developing countries. Cost effective screening methods with
optimum diagnostic accuracy can help in reducing the global burden.

Methods: This prospective study was carried out on 100 patients with suspected lesions of the cervix. Cervical biopsy was taken
as gold standard to compare the performance of visual inspection with aceitic acid(VIA) and cytology (Conventional pap smear).
Various parameters like age, clinical and sexual history were noted. Genotyping of HPV 16 and 18 of preneoplastic cases was
done with real time PCR-based method. All statistical analysis was done at alpha-error 5% and power 80%.

Results: Out of 100 cases, 78 were carcinoma cervix (78%), 19% cervical intraepithelial neoplasia (CIN) (CIN 1-8, CIN 1I-3 and
CIN 111-8), and 3 had inflammation (3%). Accuracy of cytohistological correlation was highest for Carcinoma cervix (94.64%),
72.72% and 75% each for High grade squamous intraepithelial lesion (HSIL) and Low grade squamous intraepithelial lesion
(LSIL). The sensitivity and PPV of VIA came out to be 93.32%, 95% respectively. HPV16 genotype was found in 25% cases of
CIN I, 66.66% cases of CIN Il and 62.2% cases of CIN I1l. HPV 18 genotype was detected in only one case (12.5%) of CIN II1.
Conclusions: Positive VIA formed a good clinical screening method for picking up Carcinoma Cervix and a promising
alternative to Pap smear in precancerous lesions. HPV16 integration status has the potential to be a good marker for risk

assessment of CIN progression.
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Introduction

Globally, cervical cancer is the fourth most
common cancer in women and also the fourth most
frequent cause of cancer death.!] It is the commonest
cancer in women in developing countries. The
worldwide incidence of cervical cancer s
approximately 528,000 new cases annually, with
approximately 266,000 deaths (in 2012) worldwide.?®
Almost 70% of the global burden falls in the areas with
lower levels of development and more than one fifth of
all new cases are diagnosed in India. The current
estimates indicate approximately 132,000 new cases
diagnosed and 74,000 deaths annually in India,
accounting to nearly 1/3™ of the global cervical cancer
deaths.®

In recent years, the understanding of cervical
pathology has progressed and the differential diagnosis
of cervical lesions has expanded to include possible
premalignant and malignant lesions. Squamo-columnar
junction is the most common site for development of
carcinoma. Most malignant tumors are squamous (90%)
and the rest are glandular. Squamous cell neoplasia is
preceded by precancerous lesions that develop through
several grades: CIN 1 to 3; or LSIL to HSIL.
Adenocarcinoma refers to invasive neoplasms
composed  exclusively of malignant glandular
epithelium. High risk factors found to be associated
with squamous cell neoplasia are early age at first

coitus, multiple sexual partners, lower socio-economic
class, poor genital hygiene, cigarette smoking, oral
contraceptives use, a history of abnormal Pap smear,
immunosuppression, infection with herpes simplex
type-1l and HPV.®

The use of exfoliative cytology as advocated by
Papanicolaou (1941) is a major tool for diagnosis of
cervical lesions.®) VIA, has emerged as an alternative of
Pap smear for use in low-resource settings where it can
be performed by trained health professionals.®
Colposcopic directed biopsy also provides better cyto-
histological correlation in cervical precancerous and
cancerous lesions.

Human papilloma virus has emerged as the main
sexually transmitted causative agent in the development
of cervical intraepithelial neoplasia and invasive
cervical cancer.(” More than 100 HPV genotypes in
humans are identified, of these HPV 16 and 18 are
considered to be high risk type and type 6 and 11 are
the low risk type in development of cervical cancer.®
HPV-16 is the most carcinogenic HPV genotype and is
associated with approximately 60% of all cervical
cancers, while HPV-18 accounts for approximately
10% to 15% of cervical cancers.®'Y) Nowadays HPV
genotyping for high risk types has proven to be a very
important adjunct for diagnosis of carcinoma cervix in
cases where doubt persists even after histopathological
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examination, leading to early and confirmatory
diagnosis of cervical cancer.®

The objective of this project was to study the
demographic profile, risk factors of the women
suspected of having preneoplastic and neoplastic
lesions of cervix. The specific objective was to
determine the diagnostic efficacy of Pap smear and
VIA. Our study also aimed for detection of high risk-
HPV by real time PCR in biopsy proven preneoplastic
lesions of cervix.

Materials and Methods

This prospective study was conducted on 100
patients with suspected preneoplastic and neoplastic
lesions of cervix coming to the gynaecological OPD of
a tertiary care centre located in western India over a
period of 9 months. The suspicion was based on either
patient’s complaints or clinician’s cusco speculum
examination. The major inclusion criteria were
postcoital bleeding, postmenopausal bleeding and
presence of growth, erosion and positive VIA test.
Pregnant women and women who had undergone
hysterectomy were excluded. After having an informed
consent the patients were asked a set of questions by the
principal investigator about their age, age of menarche,
age of marriage, parity, residential area, socioeconomic
status and clinical complaints. Patients were added in
20-80 years of age group with all three types of socio-
economic category (Upper, middle and lower class).
Demographic information was collected from a
computer based database.

A gynecological speculum examination was
performed for each woman, and a Pap smear was
collected with Ayre’s wooden spatula scraping all
around the cervix including the entire transformation
zone. Next, a cotton-tipped applicator soaked in freshly
prepared 5% acetic acid was applied to the cervix all
over the transformation zone and inspected after one
minute. The abnormal epithelium appeared white
within transformation zone & this was taken as a VIA
positive test. On the other hand if no aceto-white lesion
was seen, or a faint and bluish white translucent
acetowhite lesion was noted, it was considered as VIA-
negative. The patients were biopsied either the same
day or on the next visit. The histology of cervical
biopsy was taken as gold standard to compare the
performance of VIA and cytology. Because of grossly
friable growth with bleeding and ethical reasons, the
Pap smear and VIA were not possible in 17cases. In
another 5 patients the Pap smear procedure was done
but VIA was not possible because the lesion had started
bleeding after Pap smear. So biopsy was taken in all the
100 cases; out of which VIA and Pap smear were done
in 78 and 83 patients respectively.

Another part of this study was HPV genotyping for
high risk HPV types 16 and 18 on biopsy proven
preneoplastic cases with real time DNA PCR-based
method by wusing Applied Biosystems 7500

thermocycler. The principle is based on generation of
amplified DNA from E1-E2 region of genome. DNA
was extracted from patient samples (paraffin blocks).
Quality and quantity of extracted DNA was checked.
4ul of DNA was added to real time PCR master mix
reagent which consisted of tag polymerase enzyme,
magnesium chloride, dinucleotides (A,T,G,C) and PCR
buffer along with distilled water to make up the final
volume to 40pl. For each sample two master mixes
were prepared. Fluorescent labelled primer against
HPV16 was added to one master mix & fluorescent
labelled primer against HPV18 was added to another
master mix, primers were labelled with Fluorescein
amidite (FAM) fluorescent dye. Internal control gene
labelled with Joe fluorescent dye was also added to
each of the master mix. With each batch of sample,
positive and negative controls were also run. The
fluorescence signals emitted during amplification were
detected in FAM and JOE channels. This instrument
monitors the progress of the PCR as it occurs. Data
were collected throughout the PCR process. The results
were plotted in a graph as Rn vs cycles showing DNA
amplification of HPV16 or 18. Reaction (Rn) is the
magnitude of normalized fluorescence generated by the
reporter at each cycle during the PCR amplification.

All the data were entered in Excel sheets and
analyzed by using standard xlI stat and primer of
biostatistics software. Qualitative data was summarized
by proportion and analyzed by chi-square test and
relative variate. Quantitative data was summarized in
mean and standard deviation. All statistical analysis
was done at alpha-error 5% and power 80%.

Results and Observations

The patients’ age ranged from 21-77 years. The
maximum number of patients were found in 4" decade
(38%) followed by the 3™ decade (25%), 5" decade
(18%), 6" decade (9%), 7™ decade (6%) and least
number of cases were found in the 2" decade (4%). The
ages at menarche varied from 10 to 15 years with 81%
of patients having menarche at or below 12 years of
age. Almost 71% patients’ age at 1% coitus was
<lI8years. Maximum number of patients i.e. 73%
belonged to lower class followed by middle class (24%)
and only 3% belonged to upper class. Most common
complaint with which patient presented was excess
discharge per vaginam (55%), followed by abnormal
bleeding (26%), pain lower abdomen (15%) and dysuria
(4%). The cases of abnormal bleeding included post
coital bleeding (8 cases), postmenopausal bleeding (8
cases) and 10 cases with intermenstrual bleeding and
altered menstrual cycle.

Out of total 78 cases of invasive carcinoma and 19
cases of preneoplastic lesion, 76.92% and 57.89%
respectively werein the group with first coitus at less
than 18 years showing a significant correlation of early
age at first coitus with cervical neoplasm (P<.05). Mean
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age at first coitus with cervical cancer was 17.7 yrs in
the present study.

VIA positivity was one of the main inclusion
criteria. It was done on 78 patients (78%) out of the 100
patients, of which 73 patients were found to be VIA
positive and five were VIA negative. These VIA
negative were still biopsied because of strong clinical
suspicion of cervical lesions.VIA could not be done on
22 patients with complaints of bleed on touch & very
bad cervical erosion, but biopsy had been taken in all
these 22 cases.

Out of the 100 patients, Pap smear was performed
in 83 patients. Pap smear could not be performed in 17

patients due to bleeding-on-touch or cervical erosions.
Out of the 83 cytosmears, 78 cases were satisfactory for
evaluation, while 5 cases were unsatisfactory due to
obscuration of smear by blood. The smears were
evaluated according to the Bethesda system 2001. In
the category of epithelial cell abnormality, Squamous
cell carcinoma(SCC) was the commonest in 54, HSIL
was 11, LSIL was 8.Adenocarcinoma constituted only 2
cases and 3 cases were reactive changes associated with
inflammation (Table 1). Cyto-histological correlation
was performed in 78 cases, of which cytological
diagnosis were accurate in 69 cases (Table 2).

Table 1: Details of Cyto-histo correlation

Cytological Histopathology

diagnosis (Pap No. of .

smear) cases | Infla-mmatory | CIN1 |CIN 11| CIN Il | SCC | Adenocarcinoma
LSIL 8 1 6 1 - - -
HSIL 11 - - 2 6 3 -
SCC 54 - 1 - 2 51 -
Adenocarcinoma 2 - - - - - 2
Inflammatory 3 2 1 - - - -
Total 78 3 8 3 8 54 2

Table 2: Details of cytohistological accuracy

Grading Cytodiagnosis | Histopathological diagnosis | Cyto histological accuracy
Inflammatory 3 2 66.66%
LSIL 8 6 75.00%
HSIL 11 8 72.72%
Invasive 56 53 94.64%
Total 78 69 88.45%

Out of 100 cases, Histopathological examination revealed 19% preneoplastic lesions (i.e. cervical intraepithelial
neoplasia (CIN 1-8, CIN 11-3 and CIN 111-8)), 78% neoplastic lesions and 3 were inflammatory pathology (3%). Out
of the 78 cases of biopsy-proven invasive carcinoma, 54 cases had moderately differentiated non keratinizing
squamous cell carcinoma, followed by 10 cases of well differentiated SCC and 5 cases of poorly differentiated SCC,
Clear cell carcinoma in 1 case (1.0%), glassy cell carcinoma in 1 case (1.0%), Adeno-squamous carcinoma in 1 case
(1.0%) and adenocarcinoma in 6 cases (6.0%).

Mean age for the development of cervical cancer and dysplasia was 48.87+11.75 S.D. Patient with lower socio-
economic status had the highest frequency of developing cervical neoplasia. Mean age of menarche in patients who
developed preneoplastic and neoplastic cervical cancer was 12.25 years (p<0.05). Mean age at first coitus was 17.7
years (p<0.05). There was a significant association of dysplasia and cancer cervix with higher parity (p<0.05).
Clinically, majority of patients with invasive cancer complained of discharge per vaginum, while 47.37% cases of
dysplasia had complaints of abnormal bleeding. Maximum cases of invasive carcinoma on clinical examination had
an unhealthy cervix &cervical erosions, followed by bleeding on touch.

Out of the 3 inflammatory lesions reported in surgical biopsies, one was reported as LSIL in Pap smear and
another case of Squamous cell carcinoma reported in Pap smear turned out as CIN | in biopsy (False positive case).
One case of inflammatory smear in Pap smear was given out as CIN | in biopsy (False negative case). In rest all 75
cases there was hundred percent correlation. The Sensitivity, Specificity, Positive predictive value (PPV) and
Negative predictive value (NPV) of Pap smear came out to be 98.64%, 50%, 97%, 66% respectively.

On histopathology, out of these 73 VIA positive cases, three cases showed only inflammation, hence were
considered to be false positive. Five VIA negative cases were found as preneoplastic (1 case of LSIL and 2 cases of
HSIL) and neoplastic lesion (2 cases of SCC) on histopathology and thus were false negative. These patients with
SCC aged 58 and 75 years respectively. As we selected patients with strong clinical suspicion of malignancy and
those with positive VIA test, we could not comment on true negative patient (Specificity) and NPV. The sensitivity
and PPV of VIA came out to be 93.32%, 95% respectively.
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HPV genotyping was done only in the 19 preneoplastic cases to detect the presence of high risk type HPVs.
HPVpositivity was found in 10 (52.63%) cases with 25% in CIN 1(2/8), 66.6% in CIN 11(2/3), 75% in CIN IlI
(6/8)cases. Out of 10 cases found to be positive, HPV type 16 was found in 9 cases. It is evident that there is strong
association of HPV 16 positivity with higher grade of CIN. HPV type 18 was found only in one case of CIN

lI(Table 3).

- A B _ fR ﬂf «ia
Fig. 2: (A) VIA negative, Low grade squamous intraepithelial lesion (LSIL) in pap smear of a 35 years old
female (Pap; X400) (B) High grade squamous intraepithelial lesion (HSIL) showing variation in nuclear size
and shape with crowded hyperchromatic cell group (Pap; X400) (C) Keratinizing squamous cell carcinoma
showing elongated cell and hyperchromatic nuclei (Pap; X400)
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Fig. 3: (A) Amplification plot (Rn vs cycle) of HPV 16 and 18 negative graph (B) Amplification plot (Rn vs
cycle) of HPV 16 Positive graph (C) Amplification plot (Rn vs cycle) of HPV 18 Positive graph (Rn is the
magnitude of normalized fluorescence generated by the reporter at each cycle during the PCR amplification)
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Table 3: HPV genotyping of Preneoplastic cervical lesions

Diagnosis Totalno.| HPV 16 HPV 18 HPV not Detected
of cases | detection detection
Cervical intraepithelial lesion (CINI) 8 2 (25%) - 6
Cervical intraepithelial lesion (CINII) 3 2(66.6%) - 1
Cervical intraepithelial lesion (CINIII) 8 5(62.5%) 1(12.5%) 2
Total 19 8 1 10

Discussion

Visual inspection with 5% acetic acid has been
explored as an adjunct to Pap smear and as a more
promising alternative to Pap smear, for identifying
women with precancerous lesions. VIA has been found
to be an effective screening approach in less-developed
countries according to several studies.(*?19)

Sankaranarayanan et al studied 3000 women; the
sensitivity and specificity of VIA was 90% and 92%
respectively as compared to 86% and 91% for that of
Papsmear.® Gaffkin in 2003, studied over 34,000
women with the range of estimated VIA sensitivity
values being 66-96% and specificity rates from 64% to
98%.14) In this study, he published test qualities of Pap
smears ranging from 11-99%. In another study
screening of 1,200 women between the ages of 18 and
70 from Tehran, Iran was done by VIA and Pap smear
and the sensitivity of VIA was found to be 74.3%
compared with 72% for pap smear.*® The specificity of
VIA was 94% compared to 90.2% for Pap. Rana et al
found the sensitivity of VIA to be 93% and of Pap
smear 83%. Corresponding specificities were 90% and
97% respectively.1® The PPV of VIA was 62.5%
versus 83% for Pap smear which is statistically
significant (P value < 0.001). The NPV of VIA was
98% versus 97% for cytology. Overall, VIA
demonstrated an accuracy of 90% as compared to 96%
for cytology.

In our study, Pap smear was found to be more
sensitive than VIA in detection of epithelial cell
abnormality, possibly due to this being a hospital based
study, as well as being targeted towards symptomatic
and very high risk women attending the gynaecology
out-patient department. Also, the sample size is smaller
as compared to other studies.

In our study two out of five VIA negative cases
were found as SCC on histopathology. This is in
concordance with observation seen in elderly women
that VIA may be falsely negative due to tendency of the
transformation zone and any lesion within it, to recede
into the endocervical canal.®” Also VIA has been stated
to be less efficient for detection of endocervical
carcinoma however the two cases of endocervical
carcinoma in this study were VIA positive.®

Our study showed a higher percentage of invasive
carcinoma, possibly as it was an institution based study,
where high risk cases and patients in late stages were
referred, rather than community based cervical
screening. Mean age of LSIL, HSIL & invasive
carcinoma has been reported as 32.9, 36.3 & 48.3 years,

which was comparable with our findings."® In a study
conducted by Mishra et al (2002) the prevalence rate of
SIL was noted being highest in the low socio-economic
group (8.3%) followed by middle class (4.3%) and
lowest in upper class which was comparable with our
findings.® This appears to be related to poor genital
hygiene, illiteracy and high parity being prevalent in
this group. In our study; the mean age of menarche in
cases of dysplasia was 12.25 yrs+0.90, (P <.05)
indicating an early age at menarche as a significant risk
factor for development of cervical neoplasm. Increased
association of HPV infection has been described with
early age at first intercourse.®? In a study by
Parazzini F et al risk of cervical cancer increases with
first intercourse at <12 yrs of age however this cannot
be proved in this study because we took age of marriage
as age of first coitus, since the incidence of premarital
sex is very less in India.®®

In this study, abnormal bleeding was the chief
complaint in cases of preneoplastic lesions which is
comparable with a study stating menstrual disturbances
to be the chief symptoms in cases of dysplasia and
cervical carcinoma.®® Chabra et al (2003) found
overall cyto-histological accuracy to be 80%,
comparable with the present study (88.46%).1% The
false negative rate was 1.35%, which is below the range
of reported results, 5-15% (Joseph et al).?® These
variations were possibly due to high risk targeted
population and our study is tertiary care hospital based
rather than a screening purpose study. There is scant
literature available for evaluating presence of HPV in
cervical lesions, especially from India. In a study by
Das et al, they observed gradual increase in the rate of
high risk type HPV positivity with increase in grade of
CIN.®® They also found the prevalence of HPV 16 and
18 to be 54.28%, 52.94% and 27.08% in severe
dysplasia, moderate and mild dysplasia respectively. In
our study, HPV16 was detected in just 25% of LSIL,
which could be due to pre-analytical errors. We did not
evaluate the HPV genotyping in invasive cancer
because of cost effectiveness.

Carter et al found the relative frequency of HPV-
16/18 increases with the severity of the lesion which is
in concordance with our results. It is evident that there
is strong association of HPV positivity with higher
grade of CIN.?"

De Vuyst studied 653 women for concurrent
screening methods: pap smear, VIA, PCR for high risk
HPV and cervicography.® The gold standard for
affirmative diagnosis was biopsy. Sensitivity and

Indian Journal of Obstetrics and Gynecology Research 2016;3(4):400-406

404



Hemlata Panwar et al.

A clinicopathological study of neoplastic and preneoplastic lesions of cervix....

specificity were 83.3% and 94.6% for Pap smear,
73.3% and 80.0% for VIA, 94.4% and 73.9% for HR
HPV PCR, and 72.3% and 93.2% for cervicography.
Although pap smear had the highest sensitivity and
HPV PCR the highest specificity, the visual inspection
showed an accuracy between the two which was
comparable with our findings. He also concluded that in
poor resource countries VIA is effective as a primary
screening tool.

To conclude, Visual inspection using acetic acid
(VIA) is an alternative to Pap smear in a low-resource
setting for screening of cervical precancerous and
cancerous lesions. It is a suitable low cost test and also
gives the facility of seeing & treating at the same time
due to immediate results. On the other hand, VIA also
has the disadvantage of higher number of referrals and
potential for over-treatment. Also some cases may be
missed on VIA. So, combined screening of Pap smear
with VIA is a more effective approach for detection of
cervical precancerous and cancerous lesions.

Our findings suggest that selective genotyping for
the oncogenic HPV 16 and 18 types might be useful in
separating women with a higher risk of CIN
progression from those with a minimal risk. We also
conclude that the HPV16 integration status has the
potential to be a marker for risk assessment of CIN
progression.
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