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Introduction

Cervical cancer is a global health care issue, especially in developing
countries. It is considered to be a preventable illness, cause of its long
pre-invasive period, possibility of conducting screening tests, and the
most import cause of successful treatment of early stages of this
disease. (1-4)

Cancer begins its development in the transformation zone, in which
the process of metaplasia is continuous. The highest risk of HPV
infection is in age period of 18 to 30, in which the metaplasia process
is the most active. After that period, the risk is reducing.

The average age in which the invasive stage of cervical cancer is
diagnosed is 48 to 52 years of age, and for in-situ carcinoma it is 35.
This high age difference is considered to because of long latency in
which the cancer progresses from intraepithelial lesion to invasive
stage.

After introducing the PaP test as a screening method, just in USA,
the cervical cancer incidence has been reduced to 12710 new cases in
2010, and mortality has dropped to 4290. Never the less, the test has
its limitations. Studies conducted in recent years have shown that the
test sensitivity ranges from 44% to 65% for CIN II or worse for women
aged 30 and more. (5) Also, even though the introduction of this test
has led to mortality reduction from cervical carcinoma, which accounts

for 80 to 90% of all cervical cancers, it has been shown that the
test is not efficient enough in adenocarcinoma prevention.(5,6)

For the last 20 years it is known that more than 97 to 99% of
cervical cancer is in correlation with HPV infection. (5,7-9) The HPV
type 16 shows the highest carcinogenic potential and is present in
55-60% cases of cervical cancer, while the second highest
carcinogenic potential has the HPV 18, which is present in
approximately 10 to 15% of cases. (10-13) Also, 68% cases of
squamous cell carcinoma and 85% of adenocarcinoma are caused
by HPV 16 and 18 infections. The rest of 17,8% of  squamous cell
carcinoma cases develop in presence of HPV 31, 33, 45, 52 and 58,
while these types are also present in 82% of all HSIL (high grade
squamous intraepithelial lesion). (14)

It has been proved that HPV testing has higher sensitivity but
lower specificity for diagnosing CIN III and worse, as well as CIN II
and worse, comparing to PaP testing. (15-21)

Most of HPV infection, almost 90%, is transient and cannot be
detected after 1-2 years. (22,23) Also, the high number of CIN I and
CIN II lesion are transient as well and will not develop into CIN III
or cancer. (24-30)

Considering recently published studies and meta analyses, the
American Cancer society, American Society for Colposcopy and
Cervical Pathology, and American Society for Clinical Pathology,
published screening guidelines for cervical cancer prevention and
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result). It was positive for presence of high-oncogenic types in 15 patients (57,69%) and negative in 11 (42,31%). In patients with detected
lesion by examination or colposcopy, we performed biopsy. Results showed CIN I in 1 patient, CIN II in 2, CIN III in 5 and invasive carcinoma in
1 patient.

Conclusion: Our research showed great importance of HPV testing in patients with false negative PAP tests; its importance as diagnostic
marker in prognosis of illness, as well as the fact that HPV testing, as basic one, without examination and PAP testing, doesn’t make sense as
it would increase the number of false negative results.
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early detection, in which HPV testing is included, in form of co-testing
alongside cytology, for women aged 30 to 65 years, every five years.
For women aged 21 to 30, the only screening test recommended is
cytology alone, every three years. (10)

Because of HPV infection relevance in cervical cancer and its early
stages development, as well as its high epidemiological significance in
Montenegro, by conducting a prospective study, we present the
importance of HPV testing as a co-test in particular cases for more
efficient screening in invasive cervical cancer prevention.

Material and method

The research has been conducted in Primary health care center for
women in Podgorica. Study included 100 women aged 20 to 60. The
exclusion factors were pregnancy and previous visit to gynecologist in
past two years which included the clinical examination. Patients were
divided, according to their age, in for groups: 20 to 30, 31 to 40, 41 to
50 and 51 to 60 years of age. Every group included 25 women.

In every patient, during the preventive examination, cervical swab
for cytology analysis was taken according to standards. Also, alongside
the PaP testing, colposcopy was performed in every participant. In
cases of abnormal PaP test result (Pap IIIa and worse), HPV testing
was done, using the mRNA detection method, with differentiation of
16, 18, 31, 35 and 55 types. In cases of other PaP test results (PaP I
and PaP II), HPV testing for performed if clinical examination of
colposcopy have shown suspected changes.

After the HPV testing, women with positive results for high
carcinogenic potential HPV, as well as those with suspected clinical
and colposcopic results, underwent biopsy and the histopathology
analysis, regardless the PaP testing results.

The aim of study

To present the importance of HPV testing in patients with suspected
clinical and colposcopic results, and normal PaP testing results, in early
detection of cervical cancer

To present the significance of HPV testing in cases of abnormal PaP
testing results, as the prognostic marker for disease development.

Results

From 100 tested women, PaP testing showed normal result – PaP II
– in 72 women. In 19 cases result was PaP IIIa, in 3 it was PaP IIIb, while
in 6 cases PaP smear wasn’t eligible for analysis, which excluded these
women from further testing. (Tables No 1 and No 2)

Table No 1. Results of PaP testing

Table No 2. Results of PaP testing in relation to age groups of
participants

Out of 72 participants with normal PaP testing result (PaP II),
clinical and colposcopic examination, in 4 women (5,55%) have
shown suspected changes on cervix. In all of these patients HPV
testing was performed. In one of these four testing showed
presence of HPV 18. Patient was 22 years old. Afterwards,
histopathology analysis showed CIN I (LSIL). This patient had no
children. In other three women, testing reviled the presence of
HPV 16, which also led to histopathology testing and it showed CIN
III (HSIL) in all of them. Patients were in 20 to 30 years group.
Results are shown in table No 3.

Table No 3. Results of HPV testing and histopathology
analyses in patients with normal PaP testing, and their
relation

Special case was the patient, from age group 20 to 30, in who
PaP testing showed PaP II. During our research, this patient got
pregnant, and during her pregnancy, in the first trimester, in
routine checkup, clinical examination was done, and it revealed
the presence of suspected change on cervix. PaP test was
repeated. Pregnancy was 11 gestation week old, and time
difference from the previous PaP testing was 3 months. The new
result was IIIb, and biopsy showed CIN III. HPV testing wasn’t
performed. She was excluded from result interpretation because
of pregnancy.

Nineteen participants with PaP results IIIa underwent
microbiological testing in Institute for public health, and antibiotic
treatment according to results. After the treatment, repeated test
in 12 women showed normal results; in eight of them colposcopy
indicated presence of unspecific cervicitis and in four the
colposcopy and clinical examination revealed normal cervix
surface, whilst in seven patients repeated PaP was IIIa. All nineteen
women were tested for HPV. Eleven (57,89%) of them were
negative for presence of HPV. It was positive in 8 women, in six of
them for HPV 16 (31,58%) and in two for HPV 18 (10,53%).
Presence of HPV 31 and 35 wasn’t revealed in any patient.

After biopsy was performed results showed one case of invasive
stage of cervical carcinoma in patient that was positive for
presence of HPV 16, 27 years old and had no children. One HPV 16
positive woman had CIN II, and two women (HPV 16 and HPV 18
positive) had chronic cervicitis. Three women didn’t undergo
biopsy because of normal clinical examination result.

Three patients with PaP IIIb were tested, and in all of them
presence of HPV 16 was proved. Results of biopsy in two of them
was CIN III and in one CIN II. (Table No 4)
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Table No 4. Results of HPV testing and its relation to PaP
testing results

Total 26 participants out of 100 underwent HPV testing. Test was
positive for presence of high carcinogenic types in 15 (57,69%), while
in 11 (42,31%) was negative. Biopsy was performed in patients with
clinical and colpscopic suspected lesions, and in HPV positive  ones.
Results showed CIN I in one, CIN II in two, CIN III in five patients, while
invasive stage of cervical carcinoma was discovered in one patient.
Table No 5.

Table No 5. Results of HPV testing in relation to biopsy results

Discussion

PaP testing has low sensitivity ranges 50-70% for detection of HSIL;
also 10% of PaP smears classified as LSIL or ASCUS were actually
LSIL.(31-33) By use of colposcopy almost all HSIL are detectable, but
it has limited specificity in patient with low grade lesions. (34-36) In
study performed by Adamopolou et al., it was shown that the best
combination for screening  is use of colposcopy and HPV testing, which
had sensitivity of 97,2% and specificity of 80,8%, while cytology
showed to be less efficient in detection of patients under risk in those
with ASCUS or LSIL. (9)

Despite the high cervical cancer mortality rate drop since the
introduction of PaP testing, considering the above mentioned results
of recently conducted studies, as well as the fact that interpretation
of PaP smears is highly subjective, all around the world new researches
are conducted with an aim of finding the new screening test or
combination of test, which would have better combination of
sensitivity and specificity, as well as reasonable price.

HPV testing reveals high carcinogenic potential HPV which are
related to development of cervical cancer, which is significant in false
negative PaP tests, as well as in cases of low grade lesions that are
accompanied by presence of HPV infection.

In comparison to cytology, HPV testing has proven to be more
sensitive but less specific in identifying CIN III and worse.
(16,19,37,38) According to review of several meta-analyses,
sensitivity of HPV testing for CIN III and worse was 37% higher
while specificity was 7% lower than cytology. (39)

In a review done by Cuzick et al., it was published that HPV
testing has higher sensitivity for lesions CIN II I CIN III, in average
of 96,1%, regardless of patients age. Specificity was a bit lower,
especially for women younger than 35 years, which can be
explained by the fact that HPV infection in younger women are
more often and in the same time mostly transient, and therefore
will not lead to malignant lesions. Average specificity in certain
studies was 90,7%, and in older than 35 it was slightly higher
93,3%. On the other hand, average sensitivity of cytology for
detection of CIN II and worse was 53% with major variations
between reviewed studies, and it was a bit higher for women aged
over 50 – 79,3%. Average specificity was 96,3%. In combination,
these tests had higher specificity, up to 95,9% for younger and
97,1% for older than 35 years. (15)

Cox et al. have been investigating 10 different screening
strategies. As the most sensitive one turned out to be HPV testing
with colposcopy of positive patients, without cytology testing, but
it also had the most false positive CIN III and worse. As for the
efficiency, according to relation of number of colposcopy and
biopsy results of CIN II and worse, this strategy has shown to be
as efficient as combination of cytology and colposcopy, in which
colposcopy was performed on those with ASCUS result or worse.

All strategies that included cytology, either as only test, either
as base line test with HPV as additional test in ASCUS or worse
cases, either as co-testing, had the lowest sensitivity for detection
of CIN II or worse.  Of all, the most specific strategy was the one
with cytology as base line testing and HPV testing as additional.
All strategies that were based on co-testing demanded twice more
colposcopies than others. To determine which one was the most
acceptable, their guidelines were sensitivity for CIN III and worse,
and number of colposcopy as a very uncomfortable procedure for
women. Their conclusion were strategies that included co-testing
cytology and HPV with genotyping, and HPV testing with
genotyping followed by cytology as a triage test for eventual
colposcopy. (40)

Similar results were published in Finland (41), and by Naucler et
al (20). Never the less, they didn’t consider economic aspect of
HPV testing that much. On the opposite, number of cost/benefit
studies as well as meta-analyses suggest cytology as base line test
and HPV as additional. (39,42-44)

Four major studies that analyzed and compared results obtained
by cytology as only base line test and co-testing, came to
conclusion that co-testing didn’t lead to discovery of higher
number of CIN III and worse after the second round of testing in
relation to HPV testing as the only test. On the other side,
co-testing identified less CIN III and worse after the second round
in relation to cytology alone, which would indicate the reduction
of cases with more severe lesions in the ones tested in round one.
(21,22, 45, 46)

Also, few European studies revealed that co-testing in
comparison with cytology as an only test discovers more CIN III
and worse.(16, 20, 21)

Based on the results of many published studies, many authors
believe that HPV testing should take the place of cytology as base
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line test for screening, with which we disagree. Our research has
shown that HPV testing would increase the number of false positive
results as well as number of invasive diagnostic procedures, anxiety
and discomfort of patients, as well as costs for society, concidering
the price of HPV testing. We still believe that for developing
countries, such as our, PaP test in combination with clinical
examination and colposcopy is more cost effective.

Some studies have shown that combination of HPV and PaP
testing can determine only 5% more advanced lesions, and 35%
more false positive results. (10)

In study performed by Ferris et al., results showed da sensitivity
of PaP testing doesn’t increase by adding HPV as co-testing in a
second round, if the base line result for colposcopy referral is ASCUS.

Several studies indicated that women with normal PaP test results
and were positive for presence of HPV 16 and 18, were in higher
risk for developing pre-malignant lesion. They consider that those
women are in 10% more of a risk to develop more advanced lesions,
and in such cases colposcopy referral is justified. Unless genotyping
is available, colposcopy is indicated only in persistence of positive
HPV test result during 12 months. (5,10)

HPV testing, considering cost/benefit ratio and many transient
infections in more than 70% younger women for 1 to 3 years period,
as a co-testing with cytology, is for now justified around the world
for women older than 30 years, or for those with abnormal clinical
examination, PaP smear or colposcopy. It still doesn’t have the use
as the only base line test for screening. (10)

Our research has demonstrated that when proven the presence
of HPV 16 or18, situation is actually more delicate as it may seem
as when only cytology is used. Also, we think that PaP test showed
remain as the only base line for women all age, and that in case of
abnormal results of PaP smear or clinical examination, colposcopy
should be performed, and only after that, if indicated, HPV testing.
It is also justified to use HPV results as prognostic marker in disease
development n women of all age. Differentiation of high
carcinogenic potential HPV is better diagnostic criteria for
monitoring the development of pre-malignant lesion and post-
operative treatments, which also affects the individualization of
treatment protocols and improvement of prevention and treatment
of cervical cancer.

Conclusions

HPV testing with clinical and colposcopic examination with false
negative PaP test results, as diagnostic criteria is very significant

Detection of high carcinogenic potential HPV in cases of normal
PaP smears is prognostic criteria of lesion progression from low to
high grade

With abnormal PaP test results, HPV testing could be diagnostic
criteria in planning further diagnostic and therapeutic procedures

HPV without clinical examination or PaP testing makes no sense,
since it increases the number of false positives results
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