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ABSTRACT

Background: Cervical cancer is the second most common cancer in women worldwide and the most common cancer
causing death in developing countries. Recent studies have demonstrated the etiological role of human papilloma
virus (HPV) in the development of cervical cancer. The oncogenic strains of HPV produce characteristic cytopathic
effect in the cervical epithelial cells which can be recognized in the cervical Pap smears as well as tissue sections.
However, definitive identification of virus is dependent on specific techniques like electron microscopy, staining of
the capsule antigen with immunocytochemical techniques, identification of viral DNA by in situ hybridization and the
most sensitive of all is the PCR technique based on DNA amplification. The objective of this study was to find out the
HPV infection in cervical Pap smears and using polymerase chain reaction. To categorize the HPV infection into low
risk and high risk group. And to find the association of low and high risk group HPV with squamous intraepithelial
lesion and squamous cell carcinoma. And to clinicopathological correlation of high risk HPV.

Methods: A two months prospective study was carried from July 2015 to Aug 2015 in our institute to detect HPV
infection by Pap smear method as well as using polymerase chain reaction.

Results: Total 36 cases were obtained within a prospective study period of 2 months. Per speculum examination did
not reveal significant change in any of these cases. Taking PCR as a gold standard, sensitivity, specificity, positive
and negative predictive value of Pap smear was determined.

Conclusions: Pap smears and HPV DNA testing with PCR play significant role in the early detection of cervical
lesions where clinical examination has limitations. High risk HPV detection with the PCR technique can be used as a
tool to identify the population at risk for subsequent development of cervical cancer.
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INTRODUCTION

Cervical cancer is the second most common cancer in
women worldwide and the most common cancer causing
death in developing countries." Approximately 510000
new cases of cervical cancer are detected annually
causing 288000 deaths worldwide.? In India there are
365.71 million women above the age of 15 years who are
at risk of developing cervical cancer.’

Recent studies have demonstrated the etiological role of
human papilloma virus (HPV) in the development of
cervical cancer. Specific types of human papilloma virus
(16, 18, 31, 33, 35, and 45) are found in more than 90%
cases of cervical cancer.”® These strains act as initiating
agents in the pathogenesis of cervical cancer. The
oncogenic strains of HPV produce characteristic
cytopathic effect in the cervical epithelial cells which can
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be recognised in the cervical Pap smears as well as tissue
sections.”

However, definitive identification of virus is dependent
on specific techniques like electron microscopy, staining
of the capsule antigen with immunocytochemical
techniques, identification of viral DNA by in situ
hybridization and the most sensitive of all is the PCR
technique based on DNA amplification.®

Conventional Pap smear is used currently for screening of
cases of cervical cancer based on the viral cytopathic
effects, but has a high rate of false negative results in the
detection of HPV infection.”*® Routine Pap smear cannot
identify the high risk HPV types. Hence, new molecular
biology tools with high sensitivity and specificity have
been incorporated for early detection of these strains.
Amongst these polymerase chain reaction (PCR) is
considered more accurate.

The US food and drug administration (FDA) has
approved the combination of cervical cytology and HPV
DNA testing which is appropriate for women 30 years
and older for the detection of HPV and cervical cancer.

The objective of this study was to find out the HPV
infection in cervical Pap smears and using polymerase
chain reaction. To categorize the HPV infection into low
risk and high risk group. And to find the association of
low and high risk group HPV with squamous
intraepithelial lesion and squamous cell carcinoma. And
to clinicopathological correlation of high risk HPV.

METHODS

The prospective study was carried out in our institute
from July 2015 to August 2015 which included 36 cases.

Inclusion criteria

The symptomatic women above the age of 30 years
coming to gynaecology OPD in our institute and willing
for HPV DNA testing were selected for study.

The study was done after consent from ethical committee
of our institute. Informed consent was taken from the
patient and all the rules regarding ethics committee
consideration were followed.

Pap Smears were prepared from the material and the
slides were immersed in equal parts and 95% alcohol and
ether. The slides still wet were kept for 2 hours for
fixation. Then Pap stain was done. The smears were
taken by expert gynaecologists while reporting was done
by expert cytopathologist. The cases were categorized as
inadequate, inflammatory, atypical squamous cells with
undetermined  significance (ASCUS), low grade
squamous intraepithelial lesion (LSIL), high grade
squamous intraepithelial lesion (HSIL) and squamous cell
carcinoma (SCC).
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The material collected was sent for HPV DNA testing
and genotyping to the molecular and genetic laboratory.
Further processing and HPV typing was done by the
senior research officer in the molecular and genetic
laboratory by using PCR machine. Statistical analysis, i.e.
sensitivity, specificity, positive and negative predictive
value was determined.

RESULTS

Total 36 cases were obtained within a prospective study
period of 2 months.

PCR Results for HPV DNA testing
Out of 36 cases, 6 were positive for HPV DNA (16.6%).

High risk HPV type was seen in 2 cases 5.5%, while rest
4 cases revealed low risk group HPV 11.1%. Both cases
of high risk HPV were HPV 16 positive. In 4 cases of
low risk HPV, two cases each were positive for HPV 6
and 11.

Among the two high risk HPV cases, one case revealed
CIN (1), i.e. LSIL with HPV cytopathic effect, while
other positive revealed CIN (1), i.e. HSIL with HPV
cytopathic effect.

Low risk HPV cases revealed inflammatory Pap smears
in two cases and atypical squamous cells with
undetermined significance (ASCUS) in two cases.

PCR positive cases were observed in the age group of 16-
57 years.

Age of marriage
Age of marriage ranged from 16 years to 27 years.

In maximum cases (41.6%), the age of marriage was 19-
21 years.

In patients positive for HPV DNA by PCR, the age was
from 16 years to 26 years.

Parity

Amongst 36 cases, 6 cases (16.6%) were primipara, 16
cases (44.4%) were second para, 10 cases (27.7%) were
third para, 3 cases (8.3%) were fourth para and 1 case
(2.77%) was sixth para.

In cases who were HPV DNA positive, 3 cases were para
two, while one case each was para three, para six and
para one.

Immunocompromised status

None of our patient was immunocompromised either by
HIV or other causes.
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Clinical examination

Per speculum examination did not reveal significant
change in any of these cases.

Pap smear

Out of 36 cases in 20 cases (55.55%), the Pap smears
revealed inflammatory pathology. There were 9 smears
inadequate for opinion (25%). In 3 cases Pap smear
revealed atypical squamous cells with undetermined
significance (ASCUS) (8.33%), two of which were HPV
DNA positive. Amongst them one revealed HPV change
in smear. Remaining 4 cases were, case each of normal
smear, atrophic vaginitis (AV), low grade squamous
intraepithelial lesion (LSIL) with HPV change and high
grade squamous intraepithelial lesion (HSIL) (2.77%)
(Figure 1-5 and Table 1).

Table 1: Cytological diagnosis.

Cytological diagnosis Number of cases

Normal smear 1 (2.77%)
Inadequate smears 9 (25%)
ASCUS 3 (8.33%)
Atrophic vaginitis 1(2.77%)
LSIL 1 (2.77%)
HSIL 1 (2.77%)
Inflammatory 20 (55.55%)

Figure 1: Endocervical cell with early squamous
metaplasia with ASCUS (400x).

Figure 2: HSIL (400x).

Amongst 6 cases which were positive for HPV DNA, 2
cases each revealed ASCUS and inflammatory smears
(5.55%). One case each was showing LSIL and HSIL
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(2.77%). Cervical Pap smears revealed HPV changes in 4
of these cases in the form of Koilocytic change, nuclear
irregularity and Dyskaryosis (66.6%).

Figure 4: LSIL (400X).

Figure 5: HPV changes (400x).

Sensitivity and specificity

Taking PCR as a gold standard, sensitivity, specificity,
positive and negative predictive value of Pap smear was
determined.

Evaluation of a test

Sensitivity = 66.67%

Specificity = 100%

Predictive value of a positive test = 100%
Predictive value of a negative test = 93.75%
Percentage of false negative = 33.33%
Percentage of false positive = 0%
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DISCUSSION

The mean age of clinical presentation was 40 years in our
study. The age of marriage ranged from 16 to 26 years in
patients positive for HPV DNA by PCR. Amongst the
two high risk HPV cases, the age of marriage was 19
years and 24 years, highlighting the risk factor of
prolonged sexual intercourse as documented in literature.
Both the cases were multipara, again increasing the risk
of cervical cancer as stated in the literature.

Though per speculum examination in these cases did not
reveal any significant lesion, Pap smear and PCR for
HPV DNA detected abnormality. HPV DNA was
detected in 6 cases out of total 36 cases (16.4%), low risk
- 11.1% and high risk- 5.5%. Munoz N et al has reported
this incidence as 13.4%, while Kartigeyan K has reported
it as 35%.°

High risk HPV in our demographic area was HPV 16.
The non-oncogenic HPV serotypes were 6 and 11 in our
study. High risk HPV resulted in CIN, while low risk
HPV contributed to benign genital infections as
documented by Karthigeyan K and Cramer HM et al.***?
Two of these cases revealed only ASCUS and
inflammation and no significant cytological change.
Thus, HPV sequences can be found even in tissue lacking
the morphological changes of HPV infection. Rest 4
cases revealed cytopathic changes in the form of
koilocytic change, nuclear irregularity and dyskaryosis as
observed in literature.

CONCLUSION

HPV DNA is detected in 16.4% of symptomatic patients.
Low risk HPV cases predominate over high risk group
Pap smears and PCR for HPV DNA testing are very
useful in any detection of cervical lesions, where clinical
examination has limitations to diagnose these lesions.
Thus HPV DNA can be detected even in tissue lacking
the morphological changes of HPV infection.

High risk HPV detection with the PCR technique can be
used as a tool to identify the population at risk for
subsequently development of cervical cancer. Thus HPV
DNA testing can be added to cervical cytology for early
detection of HPV infected patients at risk for cervical
cancer.
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