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Abstract

Objectives: To evaluate the sensitivity and accuracy of the HPV DNA test in conjunction with Thinprep cytology test as a screening
method of human papillomavirus (HPV) infection.
Method: In our retrospective study, 158 women with age group 21-70 years having positive thin cytology test were recruited. A
computerized search identified patients with ASCUS, LSIL, HSIL in Thinprep test results and high risk HPV DNA testing and
cervical biopsy results of these patients.
Results: Out of 158 patients, HPV DNA tests were positive in 52 (32.9%) and negative in 106 (67.1%). High grade CIN and
Carcinoma Cervix were commonly associated with ASCUS and HSIL as CIN I, II-III, III, Carcinoma Cervix, were 53.6%, 24.3%,
22.2% and 15% respectively for ASCUS (n=67); and 0%, 63.2%, 77.8%, 75% for HSIL (n=49). HPV DNA positive extremely favors
CIN II-III, III and cervical cancer as Human Papilloma Virus DNA test were positive in 22 (78.6%) out of 28 cases of CIN I, 36
(97.5%) out of 37 cases of CIN II-III, 9 (100%) out of 9 cases of CINIII and 4 (100%) out of 4 cases of cervical cancer. There was
significant correlation of TCT with HPV, age and CIN (P<0.0001). HPV DNA was common in increasing age group as compared to
young age (21-30 years, n=39 [46.2%] vs. 61-70 years, n=4 [100%]).
Conclusion: Combined thin cytology test along with HR HPV DNA test has great value in determining high grade of cervical
intraepithelial neoplasia and cervical neoplasia.
Keywords: Human papilloma virus, cervical intraepithelial neoplasia, squamous intraepithelial neoplasia, atypical squamous cells
thin cytology test

Introduction
advances from the original SCJ inward, toward the external os
The concept of preinvasive disease of the cervix was introduced and over the columnar villi, to establish the transformation
in 1947, when it was recognized that epithelial changes could zone. CIN is most likely to begin either during menarche or after
be identified that had the appearance of invasive cancer but pregnancy, when metaplasia is most active; after menopause,
were confined to the epithelium [1]. Subsequent studies metaplasia is less active and a woman has a lower risk of
showed that these lesions, if left untreated could progress to developing CIN.
cervical cancer [2]. Improvements in cytologic assessment led
Untreated, most CIN1 and some CIN 2 lesions spontaneously
to the identification of early precursor lesions called dysplasia, regress; nevertheless, CIN refers to a lesion that may progress
a name that acknowledges the malignant potential of these to invasive carcinoma. This term is equivalent to the term
lesions. The concept of cervical intraepithelial neoplasia (CIN) dysplasia, which means abnormal maturation; consequently,
was introduced in 1968, when Richart suggested that dysplasias proliferating metaplasia without atypical mitotic activity should
have the potential for progression [3]. The criteria for the not be called dysplasia. Squamous metaplasia should not be
diagnosis of intraepithelial neoplasia may vary according to the diagnosed as dysplasia or (CIN) because it does not progress to
pathologist but the significant features are cellular immaturity, invasive cancer. More than 90% of CIN is attributed to human
cellular disorganization, nuclear abnormality, and increased papillomavirus (HPV) infection. Only certain types of HPV
mitotic activity. The extent of the mitotic activity, immature cause high-grade intraepithelial lesions and cancer (HPV -16,cellular proliferation, and nuclear atypia identifies the degree 18,-31,-33,-35,-39,-45,-51,-56,-58,-59,-68). Type 16 is the most
of neoplasia. If the presence of mitoses and immature cells is common form of HPV found in invasive cancer and in CIN 2
limited to the lower third of the epithelium, the lesion usually and CIN 3; it is found in 47% of women with cancer. Potentially
is designated as CIN1. Involvement of the middle and upper premalignant squamous lesions fall into three categories:
thirds is diagnosed as CIN2 and CIN 3, respectively. CIN most (i) atypical squamous cells (ASC), (ii) low-grade squamous
often arises in an area of metaplasia in the transformation zone intraepithelial lesions (HSIL). The ASC category is sub-divided
at the advancing squamocolumnar junction (SCJ). Metaplasia into two categories: those of unknown significance (ASC-US)
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Table 1. Cervical biopsy results in numbers and
percentages in our study.
Cervical biopsy

Numbers

Percentage

Chronic cervicitis

80

50.6%

CIN I

28

17.7%

CIN II-III

37

23.4%

CIN III

9

5.7%

Cervical cancer

4

2.5%

and those in which high-grade lesions must be excluded
(ASC-H). The LSIL category includes CIN I (mild dysplasia)
and the changes of HPV, termed koilocytotic atypia. The
HSIL category includes CIN 2 and CIN 3 (moderate dysplasia,
severe dysplasia, and carcinoma in situ).
The spontaneous regression rate of biopsy-proven CIN1
is 60% to 85% in prospective studies. The regressions
typically occur within a 2-year follow up with cytology and
colposcopy. For LSIL that persists longer than 2 years, the
choice of treatment is optional. Expectant management is
still appropriate in some patients, and ablative therapies,
including cryotherapy and laser ablation are acceptable
treatment modalities. When a cytologic specimen suggests
the presence of HSIL, colposcopy and directed biopsy should
be performed. Although high-grade CIN can be treated with
a variety of techniques, the preferred treatment for CIN 2 or
3 in nonadolescent patients is loop electrosurgical excision
procedure (LEEP).

Methodology

To decrease the false-negative rate of cervical cytology,
attempts have been made to improve both specimen collection
and quality and to reduce errors of interpretation. Over the
past several years, several liquid-based techniques have
been approved by the Food and Drug Administration in the
United States. These techniques differ from the conventional
method of Papanicolaou smear collection in several ways.
Once the clinician obtains a scraping of the Squamocolumnar
junction and transformation zone are of the exocervix the
spatula and brush are dipped and agitated in a small bottle of
fixative solution to elute the cells rather than being smeared
on a glass slide. This bottle is then labeled and sent to the
cytology laboratory rather than sending a slide. Once in the
lab, a machine prepares a slide containing about 40,000
representative epithelial cells in a thin layer. The slide is viewed
by the cytologist and cytopathologist.
The newer second-generation hybrid capture
technology uses DNA hybridization and quantification by a
chemiluminescence reaction to identify the presence of any of
13 different, high risk HPV subtypes. Indeed, HPV testing was
demonstrated to be more sensitive than traditional Pap smear
or liquid based cytology in a study by Schiffman and colleagues.
The Digene HC2 High-Risk HPV DNA Test is a laboratory test
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used to show the presence or absence of the genetic (DNA)
material from the Human Papilloma virus (HPV), in cells from
a cervix. When HPV genetic material is found in these cells, it
sometimes indicates the potential or the presence of disease.
The cells are obtained by gentle scraping the surface of the
cervix. The test causes the release of DNA from the cervical
cells: Normal DNA and, if present HPV DNA. Probe molecules
are added that combine with the DNA from the cervical cells:
normal DNA and, if present, HPV DNA. Probe molecules are
added that combine with the DNA to form what is called
DNA-Probe-Hybrid. This Hybrid recognizes many types of
high-risk HPVs. Then, light-producing antibodies are added
and combine with the DNA-Probe–Hybrid. The amount of
light produced above a certain level indicates the presence of
HPV. Anything below that level indicates either the absence
of HPV or HPV-levels that are too low to detect.
Our study includes total 158 patients (age 21-70 years)
from two hospitals affiliated under Jiamusi University and
Jilin University, China. These patients underwent thin cytology
test, HPV DNA test and colposcopy guided biopsy. There is no
history of any surgical or medical treatment in the cervix are
included in our study. A standard colposcopic examination
involves careful inspection of the cervix with both low and
high-power magnification after application of normal saline
and then 3% to 5% acetic acid. After examination with the
standard white light, a green filter may be used on the light
source to increase the contrast of the red blood vessels and
help clarify any vascular changes present. Lugol’s iodine
solution may also be used to stain the cervix to clarify
areas of dysplasia, metaplasia, or columnar epithelium. To
evaluate the cervix for abnormal squamous epithelium,
all of the squamous epithelium needs to be examined. A
careful systematic evalution of the cervix and upper vagina
is performed, concentrating on the transformation zone
adjacent to the squamocolumnar junction. Areas of white
epithelium, punctuation and mosaic are noted. The severity
of any lesions seen are graded based on the whiteness of the
epithelium, the intercapillary distance in vascular lesions, the
sharpness of the lesion border and the surface contour (flat,
ulcerated, or raised). The staining characteristics of the lesion
with Lugol’s iodine also been used to grade CIN. Once a lesion
has been identified, the most severely abnormal area or areas
are selected, and a colposcopically directed biopsy is done.

Results

The mean age of our study is 38.28±10.26. (Table 1) shows
cervical biopsy results of this study where the inflammation
is 50.6%, CIN I 17.7%, CIN II-III 23.4%, CIN III 5.7% AND Cervical
CA 2.4%. Among 158 patients, ASCUS was seen in 67 (42%),
LSIL in 49(31%), HSIL in 42(26.6%). Out of 158 patients,
HPV DNA test positive were in 52(32.9%) and negative in
106(67.1%). Our study has shown that 41-50 years age group
have little bit higher chance in getting CINIII and Cervical
CA as shown in (Table 2). High grade CIN and CA Cx were
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Table 2. Cervical biopsy results in different age group in our study.
Age group
(Years)

Chronic
cervicitis
(n=80)

CIN I
(n=28)

CIN II-III
(n=37)

CIN III
(n=9)

Cervical
Ca
(n=4)

21-30 (39)

33(41.3%)

4(14.3%)

1(2.7%)

1(11.1%)

0(0%)

31-40 (55)

30(37.5%)

13(46.4%)

10(27%)

1(11.1%)

1(25%)

41-50 (48)

13(16.3%)

9(32.9%)

20(54.1%)

4(44.4%)

2(50%)

51-60 (12)

3(3.8%)

1(3.6%)

6(16.2%)

2(22.2%)

0(0%)

61-70 (4)

1(1.3%)

1(3.6%)

0(0%)

1(11.1%)

1(25%)

Table 3. Confirmed biopsy results of ASCUS, LSIL and HSIL.
Thin cytology
test
(n=158)

Chronic
cervicitis
(n=80)

CIN I
(n=28)

CIN II-III
(n=37)

CIN III
(n=9)

ASCUS (n= 67)

40(50%)

15(53.6%)

9(24.3%)

2(22.2%)

1(25%)

LSIL (n=42)

31(38.8%)

13(46.4%)

5(13.5%)

0(0%)

0(0%)

HSIL (49)

9(11.3%)

0(0%)

23(63.2%)

7(77.8%)

3(75%)

Cancer
cervix
(n=4)

Table 4. Patients with HPV DNA test<1pg/ml and >1pg/ml
correlated with biopsy results are as follows.
HPV DNA test
(n=80)

Chronic
cervicitis
(n=28)

CIN I
(n=37)

CIN II-III
(n=9)

CIN III
(n=4)

Cervical
cancer

<1pg/ml

45(56.3%)

6(21.4%)

1(2.7%)

0(0%)

0(0%)

>1pg/ml

35(43.8%)

22(78.6%)

36(97.5%)

9(100%)

4(100%)

Table 5. Correlation between thin cytology test and HPV
DNA test, thin cytology test and Age, thin cytology test and
cervical intraepithelial neoplasia, HPV DNA test and Age,
CIN and HPV, CIN and Age, speculum examination and CIN.
Correlation

Coefficient(r)

P- value

TCT and HPV

0.426

0.0001***

TCT and Age

0.420

0.0001***

TCT and CIN

0.420

0.0001***

HPV and Age

0.307

0.0001***

CIN and HPV

0.491

0.0001***

CIN and Age

0.468

0.0001***

Speculum exam & CIN

0.209

0.008*

P value <0.05=clinically significant*, <0.005=very
highly significant**, <0.0005=very very highly
significant***

commonly associated with ASCUS and HSIL as CIN I, II-III, III,
Ca Cx (Carcinoma of cervix), were 53.6%, 24.3%, 22.2% and
15% respectively for ASCUS (n=67); and 0%, 63.2%, 77.8%,
75% for HSIL (n=49). For LSIL, CIN I, II-III, III, Ca Cx were
46.4%, 13.5%, 0% and 0% respectively. These finding verify

that HSIL and ASCUS are associated with high grade CIN
and cervical cancer compared to LSIL as shown in (Table 3).
Human papilloma virus DNA test by hybrid capture II for high
risk HPV were positive in 36(97.5%) out of 37 cases of CIN
II-III, 9(100%) out of 9 cases of CINIII and 4 (100%) out of 4
cases of cervical cancer as shown in (Table 4). These findings
suggest that HPV DNA positive extremely favors CIN II-III, III
and cervical cancer. In our study HPV-DNA test has sensitivity
of 78.57%, 97.29%, 100% in CIN I, CIN II-III, CIN III respectively
whereas from TCT (ASCUS) has sensitivity of 35.7%, 24.32%,
22.2% in CIN I, CIN II-III, CIN III respectively. Our study has
shown absolute correlation between thin cytology test and
HPV DNA test, thin cytology test and Age, thin cytology test
and CIN, HPV and Age, CIN and HPV, CIN and Age where P
values are <0.0001 (Table 5).

Discussion

This study was designed to evaluate the sensitivity and accuracy
of the HPV DNA test in conjunction with Thinprep cytology
test as a screening method of human papillomavirus (HPV)
infection. This study has clearly shown that the sensitivity and
accuracy of detecting CIN and cancer is more upgraded when
Hybrid capture II DNA test is done in conjunction with thin
prep cytology test. HC2 is a second-generation commercial
HPV detection test, designed to detect HPV types divided
into high-risk and low-risk groups. It has been correlated with
detection of HPV DNA sequences by type-specific or consensus
PCR in experienced laboratories. Peyton et al., showed more
than 90% agreement between HC2-positive results with both
Digene Specimen Transport Medium and PreservCyt medium
[4]. Moreover, Clavel et al., argued that the HC2 assay is a more
convenient and easier test than the PCR assay for routine use [5].
The first-generation assay (HC) had a high rate of false-positive
results (18%), but the second generation assay (HC2) is more
accurate and provides better sensitivity [6]. This is due mainly
to a reformulation of hybridization reagents and, to a lesser
extent, the addition of new HPV probes (types 58 and 68) [7].
Although the HC2 assay is convenient, its reliability depends
on critical analysis of the results, as each sample is examined
only once and not in duplicate owing to the high cost of the
test and in accordance with the manufacturer’s instructions.
In present study, HR HPV >1pg/ml is significantly positive in
CIN II-III=97.5%, CIN III =100% and cervical carcinoma=100%.
High risk HPV is present in all high grade neoplasia. HPV
testing is more sensitive than cytology, while cytology is more
specific. Several large randomized clinical trials in the past 5
years within national screening programs in Italy, England,
Sweden, and the Netherlands examined the value of a primary
HPV-based screening strategy [8-11]. These studies confirmed
the superior sensitivity of HPV testing for detection of CIN2+.
Since, our study is limited to two institutions and limited
populations, our results may vary with other studies. The
study focuses on the comparative study of the high risk HPV
test positive with ASCUS which has shown that, in CIN II-III,
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Table 6. HPV prevalence in age group in range (n=no. of patients).
21-30 years
(n=39)

31-40 years
(n=35)

41-50 years
(n=48)

51-60 years
(n=12)

61-70 years
(n=4)

HR-HPV (+) 18
(46.2%)

36(65.5%)

37(77.1%)

11(91.7%)

4(100%)

doi: 10.7243/2052-6210-1-7
confirmed by cervical biopsy. Further studies are needed with
more patients included, and stronger statistically significant
differences.
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