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Comparing PAP Smear Cytology with High Risk Human Papilloma Virus DNA
Test in Patients of Cervical Lesions
*Ansari NP,1 Rahman AN,2 Saleh AM,3 Shahida SM4
Cervical cancer is the second most frequent type of cancer worldwide. More than eighty eight
percent deaths from cervical cancer occur in developing countries. In developed countries, the
cases and deaths have declined markedly due to their extensive screening programs. The present
study was undertaken to assess precancerous and cancerous cervical lesions by cytology as well as
Human Papilloma virus (HPV) DNA identification and their comparison with histopathology in
Visual Inspection of Cervix with Acetic Acid (VIA) positive cases. This observational study was
carried out at the Department of Pathology in collaboration with the Department of Gynaecology
and Obstetrics of Mymensingh Medical College Hospital and Department of Microbiology and
Hygiene of Bangladesh Agriculture University for HPV DNA detection during the period of July
2012 to June 2013. Study was carried out among 160 VIA positive patients and selected by nonrandom judgment sampling from the colposcopy clinic. Out of 160 cases, only 40(25.00%) were
found HPV DNA positive, while the rest 120(75.00%) cases were negative. Among positive cases
77.50% were cancerous cases and 22.50% were precancerous cases. It was further revealed that in
cancerous cases, 86.11% were HPV DNA positive. PCR showed low sensitivity, probably due to
sampling error and inclusion of all cases (chronic cervicitis, precancerous and cancerous lesion).
The statistical value of accuracy, sensitivity and specificity of Pap smear cytology, HPV DNA test
and histopathology yielded some important directives. The sensitivity values of Pap smear
cytology and HPV DNA were found 87.50% and 88.89% respectively. Thus Pap smear test
showed almost equal sensitivity to DNA test. The accuracy of the Pap smears and HPV DNA in
this study was 88.13% and 96.88% respectively. The accuracy of Pap smears is lower than HPV
DNA tests. The present study showed the significant relationship between cytological with HPV
DNA test and histopathological diagnosis. But cytology and HPV DNA testing are not suitable as a
single test. In conclusion, it can be stated that combination cytology (Pap smear), histopathology
and new technologies such as HPV DNA typing would ultimately be more useful.
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Introduction
ervical cancer is the second most
frequent type of cancer and the leading
cause of mortality among women
worldwide.1 According to WHO/ICO Report2
the
incidence rates of cervical cancer in
Bangladesh are highest compared to other
countries of South Asia and the annual
mortality is 11.6 per 1,00,000 women. The
report further stated that 50.19 million women
are at risk of developing cancer. Each year
17,686 women are diagnosed with cervical
cancer and 10,364 die from the disease. It is
observed that the cases and deaths have
declined markedly in developed countries
from approximately 1.4 to 1.7 per 1,00,000
women and this reduction was mainly as a
result of extensive screening programs.3,4

C

There is worldwide agreement that screening
test for cervical cancer is a necessity because
it separates healthy persons from those with a
high probability of having the disease. The
lower incidence in developed countries is due
to the access of women to screening test,
which allows precancerous lesions to be
detected and treated before they develop into
full blown cancer.5 Popular screening tests are
Papanicolaou (PAP) smear, visual inspection
of cervix with acetic acid (VIA) and HPV
DNA test. The uptake of screening test in
many developing countries is still poor.6,7,8,9
VIA has been introduced by the Government
of Bangladesh to screen mass population
because it is easy procedure and cost
effective. All the government medical college
hospitals, district hospitals, maternal and child
welfare centers and some of the urban
primary health care centers have facilities for
VIA test free of cost by the support of
UNFPA Bangladesh. Bangabandhu Sheikh
Mujib Medical University (BSMMU) is
collaborating with Government of Bangladesh
in expansion of these facilities.10

At the present time a good deal of attention is
being paid to screening for early confirmatory
detection of cancer. The present study was
undertaken to assess precancerous and
cancerous cervical lesion by cytology in VIA
positive cases and the relationship between
the high risk Human Papilloma viruses.
Methods
This was a descriptive, cross-sectional type of
observational study. The study was carried
out in the Department of Pathology,
Mymensingh Medical College. Patients of
different age groups were selected from
colposcopy clinic of Mymensingh Medical
College Hospital. Duration of study was one
year ranging from July 2012 to June 2013. A
total of 160 patients were selected in the
mentioned study period with follwing criteria
which were (1) VIA positive married married
females aged 30-60 years and (ii) who were
married for at least 10 years but below 30 years
of age. The study excluded patients who were
pregnant, below twenty years of age and
patient at menstruating period. PAP smears were
collected with Ayer’s spetula and cytobrash
by gynaecologists in the colposcopy clinic in
the department of Mymensingh Medical
College Hospital. Colposcopy guided punch
biopsy were taken by same gynecologists
from the suspected lesions of the VIA positive
cases. Histopathological examination of the
biopsy samples were done in the department
of Pathology, Mymensingh Medical College.
HPV DNA detection by Polymerase Chain
Reaction was done from paraffin embedded
tissue blocks. HPV type 16, 18, 31 and 52
primers were used.
Results
The study was undertaken to assess the
precancerous and cancerous cervical lesion by
cytology in VIA positive cases and compare
their results with histopathology and high risk
Human Papilloma Virus (hr-HPV) DNA test.
Table I shows that 36 (22.50%) patients were
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in 20 to 29 years age group, 72 (45.00%)
patients belonged to the age group 30 to 39
years, 37 (23.10%) cases in 40 to 49 years age
group and 15 (9.40%) cases in 50-59 years
group.
Table I: Age distribution of the subjects
Age Groups in Year
20-29
30-39
40-49
50-59
Total

Frequency
36
72
37
15
160

%
22.5
45
23
9.4
100

*Mean ( x ) = 38.00 Years; Standard Deviation (SD) =
8.15 Years.

Table II shows the results of Pap smears
diagnosis. On cytological examination, 63
(39.40%) cases were diagnosed as Negative
for Intraepithelial Lesion or Malignancy
(NILM), followed by 5 (3.10%)
cases
diagnosed as lesions with Atypical Squamous
Cells of Undetermined Significance (ASCUS)
and other 5 (3.10%) cases were found
Atypical Squamous Cell that cannot exclude
HSIL (ASC- H), 40 (25.00%) patients with
Low Grade Squamous Intraepithelial Lesions
(LSIL); 17 (10.60%) patients with high grade
squamous intraepithelial lesion (HSIL)and 30
(18.75%)
patients
were diagnosed as
Squamous Cell carcinoma (SCC).
Table II: Cytological (Pap smear) diagnosis of
cervical lesions
Serial
no.
1
2
3
4
5
6

Pap smear test
result
NILM
ASCUS
ASC-H
LSIL
HSIL
Squamous Cell
Carcinoma

Frequency

%

63
05
05
40
17
30

39.40
3.10
3.10
25.00
10.60
18.75

Total
160
100.00
NILM = Negative for Intraepithelial Lesion or
Malignancy, ASCUS = Atypical Squamous cells with
Undetermined Significance, LSIL = Lowgrade
Squamous Intraepithelial Lesion, HSIL = High grade
Squamous Intraepithelial Lesion, ASC-H = Atypical
Squamous Cell that cannot exclude HSIL

The histopathological result of 160 cases is
presented in Table III. It was revealed that 56
(35.0%) cases had chronic cervicitis, 51
(31.9%) cases mild dysplasia (CIN-I), 14
(8.8%)
cases diagnosed as
moderate
dysplasia (CIN II), 3 (1.9%) patients were
severe dysplasia / CIN III and the remaining
36 (22.5%) cases show invasive squamous
cell carcinoma (SCC).
Table III: Histological diagnosis of patients
with cervical lesions
SL.
no.
1
2
3
4
5

Histological
Diagnosis
Chronic Cervicitis
CIN - I
CIN II
CIN III
Squamous cell
carcinoma

Total

Frequency

%

56
51
14
3
36

35.00
31.90
8.80
1.90
22.50

160

100

CIN = Cervical Intraepithelial Neoplasia

Table IV shows that on histological
examination of 160 cases, a total of 56
(35.00%) cases were found with chronic
cervicitis, among them 50 (79.37%) cases
were
correctly
diagnosed
previously
cytologically as negative for intraepithelial
lesion. Out of 51 (31.9%) diagnosed CIN I
cases, 34 (85.0%) cases were diagnosed
cytologically as LSIL. Out of 14 (8.8%)
cases diagnosed as CIN II, 10 (58.82%) cases
were diagnosed cytologically HSIL. Out of 3
(1.90%) cases of histologically diagnosed
CIN III, 2 (11.76%) cases were diagnosed
cytologically as HSIL. The 30 cases were
diagnosed cytologically as carcinoma and
those cases were histologically confirmed as
squamous cell carcinoma. There is highly
significant relationship in respect to
cytological (PAP smear) and histological
diagnoses of cervical lesions in the study
group (P<0.005).
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Table IV: Comparison of Cytological (PAP smear) and histological diagnoses of cervical lesions
Frequency in PAP smear diagnosis
Pap smear
Frequency
Test
NILM
63
ASCUS
05
ASCH
05
LSIL
40
HSIL
17

Chronic
Cervicitis
50(79.37)
00
00
6 (15.00)
00

Frequency in histological diagnosis
CIN I
CIN II
CIN III
13(20.63)
3(60.00)
00
34 (85.00)
1 (5.89)

00
2(40.00)
2 (40.00)
00
10 (58.82)

00
00
1(20.00)
00
2
(11.76)
00

Squamous cell
carcinoma
00
00
2 (40.00)
00
4 (23.52)

Squamous cell
30
00
00
00
30 (100.00)
carcinoma
Total
160
56
51
14
03
36
NILM = Negative for Intraepithelial Lesion or Malignancy, ASCUS = Atypical Squamous cells with Undetermined
Significance, LSIL = Lowgrade Squamous Intraepithelial Lesion, HSIL = High grade Squamous Intraepithelial Lesion,
ASC-H = Atypical Squamous Cell that cannot exclude HSIL
*Figures within parentheses indicate percentage

The HPV DNA test of cervical lesions was
conducted on all 160 cases. The result is
shown table V. Out of 160 cases, only 40
(25%) cases were positive and the rest 120
(75%) cases were negative for HPV DNA.
Table V: Diagnosis of cervical Lesions by
HPV DNA test (PCR)
HPV DNA test
Positive
Negative
Total

Frequency
40
120
160

%
25
75
100

Table VI gives a correspondence result of
Histological Diagnosis with Pap smear and
HPV DNA test. It was remarkable that out of
36 squamous cell carcinoma cases 31 patients
were detected by HPV DNA test. The result
further indicates that the cytological diagnosis
nearer to the histological findings in almost
all cases under this study and in case of high
grade lesion and carcinoma it was almost
close to positive reaction to HPV DNA test.
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Histological
diagnosis

Frequency

NILM

ASCUS

ASCH

LSIL

HSIL

Squamous
cell

Positive

Negative

Table VI. Correspondence of histological diagnosis with PAP smear and HPV DNA test
Frequency of Pap Smear diagnosis

N0. of patients
positive to HPV DNA test

Chronic
cervicitis
CIN - I
CIN - II
CIN - III
Squamous cell carcinoma

56

50

-

-

06

-

-

00

56

51
14
03
36

33
-

03
02
00
-

00
02
01
02

34
00
-

01
10
02
04

00
30

02
05
02
31

49
09
01
05

Total

160

63

05

05

40

17

30

40

120

NILM = Negative for Intraepithelial Lesion or Malignancy, ASCUS = Atypical Squamous cells with Undetermined
Significance, LSIL = Lowgrade Squamous Intraepithelial Lesion, HSIL = High grade Squamous Intraepithelial Lesion,
ASC-H = Atypical Squamous Cell that cannot exclude HSIL

The result illustrates that the sensitivity value of this test is almost equal to both Pap test and HPV
DNA test, those were found 87.50% and 88.89% respectively. In case of specificity value the Pap
test yielded 89.29% and HPV DNA tests yielded higher value, 100%.
Table VII: Comparison of statistical analysis
of PAP smear and HPV DNA test
Statistical value

Sensitivity
Specificity
Accuracy
Predictive value
of a
positive test
Predictive value
of a
negative test

Pap smear
Cytology in
%
87.50
89.29
88.13
93.81

HPV DNA test in
%

79.37

95.83

88.89
100.00
96.88
100.00

HPV DNA revealed that, HPV – 16 were
present in the highest percent (75%), HPV-18
were in 15% and the lowest number of
occurrences were HPV – 31 type in 5% and
HPV – 52 type in 5 %.

Discussion
The present study focused on traditional Pap
smear method and HPV DNA type
identification for cervical screening and their
comparison with colposcopic biopsy. In this
study, 160 VIA positive women were
selected.
Pap
smear
cytology,
histopathological examination and HPV DNA
test were done in every cases. On cytological
(Pap Smears) examination it was revealed
that 63 (39.4%) cases were diagnosed as
Negative for Intraepithelial Lesion or
malignancy (NILM), 5 (3.10%) cases were
diagnosed as Atypical Squamous Cell of
Undetermined Significance (ASCUS) and 5
(3.10%) cases were Atypical Squamous Cell
cannot exclude HSIL (ASC- H), 40 (25%)
patients with Low Grade Squamous
Intraepithelial Lesions (LSIL); 17 (10.6%)
patients with high grade squamous
intraepithelial lesion (HSIL) and 30 (18.75%)
cases were diagnosed as Squamous Cell
carcinoma (SCC). A study on patients
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attending the OPD of BSMMU showed much
lower incidence in Pap smear. The
percentages of SCC, LSIL and NILM were
0.2%, 4.20% and 91.70% respectively. The
lower incidence may be due to incorporation
of normal cases in BSMMU study.11
The result of histopathological examinations
of 160 cases revealed 56 (35%) cases of
chronic cervicitis, 51 (31.9%) cases of mild
dysplasia (CIN-I), 14 (8.8%)
cases of
moderate dysplasia (CIN II), 3 (1.9%)
patients of severe dysplasia (CIN III) and the
remaining 36(22.5%)
cases as invasive
squamous cell carcinoma (SCC). Among
cytologically
diagnosed
30
(18.75%)
squamous cell carcinoma cases all were
confirmed histologically as squamous cell
carcinoma. Highly significant relationship
was found with cytological (Pap smear) and
histological diagnoses of cervical lesions in
this study group (p<0.005).
A study was performed in BSMMU on 70
histologically diagnosed cases of CIN. Out of
70 cases, 34 (48.6%) cases were CIN-I and 36
(50.4%) cases were CIN-II/III.12 Another
study from Brazil reported the percentage of
CIN-I, CIN-II and squamous cell carcinoma
to be 12.0%, 4.3% and 1.0% respectively13.
The higher percentage of the present study
reflects the inclusion of VIA positive cases
only. In Bangladesh a cross sectional study
was found and the above occurrences as
21.4%, 10.0% and 29.0% respectively.14
Therefore, out of 160 cases 91(56.88%) cases
were correctly diagnosed by cytology, 13
(8.13%) cases were false negative, 6 (3.75%)
cases were false positive and 50 (31.25) cases
were negative for precancerous and cancerous
lesions. There is a significant correlation
between Pap smear and Histological findings.
Others studies similarly found a significant
concordance between Pap smear and

histological tests for the diagnosis
precancerous cervical lesions.15,14,16

of

The result of the HPV DNA detection
conducted on all 160 cases. Out of 160 cases,
only 40 (25.00 %) were found positive and
the rest 120 (75.00%) cases were negative.
Present study shows that 86.11% positive in
cancerous lesions. The technology can find
the HPV DNA in almost 100.0% of the
invasive cervical cancer cases, 75.00100.00% of precancerous lesions and 50.00%
of borderline lesions' samples.17,18
.
Comparison between HPV DNA test and Pap
smear diagnosis represents none of the NILM
and ASCUS positive cases exhibited positive
reaction to PCR. Among 5(3.10%) ASCH
cases 02(40.0%) were PCR positive. Out of
40(25.0%) LSIL cases only 2(5.00%) cases
were detected positive. The detection of HSIL
cases were found to 11(64.7%) cases out of
17(10.6%) cases. The Squamous cell
carcinoma patient’s show out of 30(18.75%)
cases 25 (83.33%) cases were positively
detected by PCR. The present study indicated
that Pap smear cytology is still better than
only HPV DNA test for the diagnosis of
chronic cervicitis, LSIL, HSIL.
However, a study, comparing the histological
diagnosis and it was revealed that none of the
chronic cervicitis cases exhibit positive for
PCR test.19 Present study also revealed that
none of the chronic cervicitis cases show
positivity to PCR detection.
The present study has shown that the
occurrence of different types of HPV virus be
responsible for the causation of cervical
cancer. These are detected in samples of
patients of cervical lesions. HPV DNA
revealed that, HPV – 16 were present in the
highest percent (75.00%), HPV-18 were
15.00% and the lowest number of occurrences
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were HPV – 31 type 5.00 % and HPV – 52
type 5.00 %.
The accuracy of the Pap smears and HPV
DNA in this study show to 88.13% and
96.88% respectively. This demonstrates that
the accuracy of Pap smears is lower in respect
to HPV DNA tests. The accuracy thus
determines that the probability of correct
diagnosis could be detected by the later tests
singly or combined. Specificity in case of
Pap smear test is 89.29 and in case case of
HPV DNA 100.0%. This means that
specificity is higher in DNA test. The
sensitivity values of Pap smear cytology and
HPV DNA were found 87.5% and 88.89%
respectively. The sensitivity value focuses on
the ability of a test to correctly diagnose the
disease. In this case the cytological diagnostic
test is almost equal to DNA test.
Conclusion
It can be concluded that HPV DNA test is not
suitable as a single test for detecting
precancerous and cancerous lesion than
routine Pap smear test. All the cytologically
diagnosed NILM (negative for intraepithelial
lesion or malignancy) cases and all
histologically diagnosed chronic cervicitis
cases were HPV DNA test negative. So, mass
screening programme does not need HPV
DNA test. This will reduce the cost of the
screening programme. Combination of
cytology (Pap smear) and new technologies
such as HPV DNA test would ultimately be
more useful. Based on findings, the study
recommended that, PAP test should be
routinely used in every patient attending the
colposcopy clinic, biopsy should be taken in
all VIA positive patient and combined pap test
and histopathological examination is enough
to detect cervical precancerous and cancerous
lesion. In our country HPV DNA test is not
mandatory as a routine test.
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