
Abstract. Aim: The aim of the study was to compare the
diagnostic value of HPV testing and colposcopy in patients
with abnormal cytology results. Patients and Methods: A
total of 186 women with cytological abnormalities were
included in the study. The patients underwent colposcopy
examinations and DNA HPV testing of cervical smear with
genotyping. Results: The HPV test was demonstrated to be
more sensitive (79.4%) than specific (60.2%) and was more
sensitive than colposcopy for detecting CIN changes (79.4%
vs. 73.7%). Combined tests achieved a high sensitivity
(90.9%) and negative predictive value (96.1%) in detecting
patients with CIN2+ and demonstrated the highest positive
predictive value (77.3%) for detecting CIN1+. Colposcopy
had a very good specificity (83.5%) and positive predictive
value (71.2%) in finding CIN1+ cases. Conclusion: HPV
tests showed a higher sensitivity than colposcopy, but
colposcopy results presented higher specificity. Combining
HPV testing and colposcopy proved to be the most efficient
method for detecting CIN lesions.

The human papillomavirus (HPV) poses an important
epidemiological and clinical problem worldwide, particularly
with respect to the development of cervical cancer and other
diseases (1). HPV infection is the primary cause of cervical
neoplasia and cervical cancer. Over 40 HPV genotypes that
are known to cause infections in the anogenital area have been
identified (2). These genotypes include high-risk types, which
are responsible for the progression to cervical neoplasia and
cancer, and low-risk types, which rarely lead to cancer, but are

capable of causing genital warts. A persistent infection with
oncogenic HPV is considered to be the most important
predictor of CIN 2 or 3 or for the progression to cancer. The
high-risk genotypes are associated with over 80% of cervical
carcinomas and CIN2/3 (3, 4). Globally, the most common
and clinically relevant genotypes in the population are HPV
16 and 18, that account for more than 70% of all cervical
cancer cases, 41-67% of high-grade cervical lesions and 16-
32% of low-grade cervical lesions (3, 5). Among the non-
oncogenic HPV genotypes, types 6 and 11 are the most
common and are associated with more than 90% of genital
infections (6). These types are primarily responsible for
recurrent respiratory papillomatosis (RRP) and for a small
proportion of low-grade cervical cell abnormalities (7).

The prevalence of HPV genotypes depends on the
geographic region and demographic factors (3, 8-11). In the
Polish population, HPV genotypes 16 and 18 are the most
prevalent and are observed in more than 72.4% of women
with cervical cancer (12-14). The incidence rate and
mortality from cervical cancer vary depending on the
existing screening program with regard to cytology,
colposcopy or HPV testing. In Poland, a cytology
examination is recommended for all women between 25 and
59 years old at 3-year intervals. However, cytology alone is
a subjective method with divergent diagnostic values for
sensitivity that range from 20 to 75% and specificity (35-
90%) in detecting CIN2+. Moreover, a high discrepancy in
the cytology results can be observed between laboratories.
Women with abnormal smear findings should be referred for
a colposcopy or biopsy. Colposcopy examination is very
efficient for detecting high-grade cervical changes, but has
poor reproducibility and a lower specificity for detecting
patients with CIN1/2 (15-18). Thus, HPV testing appears to
be a good solution which might improve the efficacy of
detection in all CIN cases. The challenge is to find the
correct test that will allow a diagnosis of only clinically
relevant infections without over-treating patients with
transient HPV infections that may be cured spontaneously.

In this study, we selected a group of patients who attended
a colposcopy clinic and had abnormal cytology results to
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compare the diagnostic validity of two screening tests,
namely, colposcopy examination and DNA HPV testing with
genotyping to detect low- and high-grade dysplasia (CIN)
and cervical cancer. We discuss the best combination of these
methods to identify women with abnormal cytology who are
at a high risk of developing cervical cancer.

Patients and Methods
Patients. In the present study, we included 186 patients with
abnormal cytology smear results. We determined the women’s ages,
number of pregnancies and deliveries, history of cervical diseases or
sexual infections and lifestyle factors such as smoking, contraceptive
use and the number of sexual partners. The women were classified
according to the following PAP smear results (based on the Bethesda
System): high-grade squamous intraepithelial lesions (HSIL), n=19;
atypical squamous cells, cannot exclude HSIL (ASC-H), n=7; low-
grade squamous intraepithelial lesions (LSIL), n=85; atypical
squamous cells of undetermined significance (ASCUS), n=71; and
atypical glandular cells of undetermined significance (AGUS), n=4.
To examine the degree of cervical pathology more thoroughly,
subsequent diagnostic procedures including colposcopy and DNA
HPV virus detection were performed. 

All examinations were performed in the colposcopy outpatient
clinic at the tertiary referral center. All women agreed to participate
in the study, and we obtained approval to conduct the study from
the local Bioethical Committee. A cervical swab was obtained from
each patient for DNA HPV virus testing, and a colposcopy
examination was performed to evaluate any abnormalities in the
cytology findings. The results from the HPV tests were classified
as positive or negative; in the case of positive results, the HPV
genotype was determined. The colposcopy results were classified as
negative, suspected CIN or cancer, or unsatisfactory. Finally, the
patients with suspicious colposcopy results underwent a punch
biopsy taken from the part of the cervix in question. Women with
negative or unsatisfactory results of colposcopy were observed and
referred for repeat cytology testing. Finally, the patients were
classified into the healthy (with no suggestion of cervical dysplasia
or cancer) or unhealthy (with cervical lesions of CIN1, CIN2, or
CIN3 degree or cervical cancer) categories. 

Laboratory procedures. All cervical smears were obtained with a
cytological brush, collected in 1 ml of lysis buffer and stored at 4˚C
until HPV testing could be conducted in the laboratory. The DNA
was isolated using the Tissue DNA Purification Kit (Eurx, Gdansk,
Poland). The DNA samples were stored at –20˚C, according to the
manufacturer’s instructions. DNA concentrations of 50 to 100 ng/μl
were used for the DNA amplification reaction. The commercial
BIOPAP-Detection Kit (Biotools B&M Labs, Madrid, Spain) was
used as recommended to detect HPV DNA by standard PCR and
determine the virus types. For the PCR reaction, two primer sets
were used. One pair of primers (GEN1 and GEN2) was hybridised
with sequences that are common to all tested HPV genotypes,
namely, the L1 and L2 genes; thus, amplification with this primer
pair indicated the presence of HPV. The second pair of primers
(ONC1 and ONC2) was hybridised with sequences specific for the
oncogenic HPV genotypes, the E6 and E7 genes. The final reaction
volume was 25 μl, and it contained 10 μl of the isolated DNA, 50
mM MgCl2 solution, 1 U Perpetual Taq DNA Polymerase (Eurx,

Gdansk, Poland) and the HPV Mixture/Tris-HCl solution, which
contained <10% glycerol; KCl; <0.001% dATP, dCTP, dGTP and
dTTP; and the primers. The PCR conditions for the amplification
of HPV DNA were as follows: 5 min at 94˚C; 35 cycles of 30 sec
duration each at 94˚C, 60 sec at 55˚C and 60 sec at 72˚C; and
elongation for 10 min at 72˚C. The analysis of the amplified PCR
products was performed by electrophoresis in 2% agarose gel,
specifically, Agarose Basica LE (Abo, Gdansk, Poland) with
ethidium bromide in the 0.5× TBE buffer. The presence of HPV was
indicated by a band of approximately 450 bp, and if oncogenic HPV
genotypes were present in the sample, an additional band of 250 bp
was present. An experiment was performed with the following
separate controls: positive controls (sequences of generic and
oncogenic HPVs), negative PCR controls (nuclease-free H2O) and
negative DNA isolation controls. To genotype the 33 HPV types,
the restriction fragment length polymorphism (RFLP) method was
used. Positive PCR amplification products were digested using 5
different specific restriction endonucleases that were designed by
Biotools. For the restriction analysis, the products of each digestion
were analysed by electrophoresis in 3% agarose gel, specifically,
Agarose Reducta NU (Abo, Gdansk, Poland) stained with ethidium
bromide. The patterns that were obtained indicated the presence of
HPV and its genotype.

Statistical analysis. The performance characteristics: sensitivity,
specificity, negative predictive value (NPV), and positive predictive
value (PPV) of the HPV test, colposcopy and both tests together in
detecting CIN1+ and CIN2+ changes were calculated for all patients
with abnormal cytology results. The reference method used for
obtaining the final diagnosis of patients with abnormal Pap smear
results as well as for the assessment of HPV testing and colposcopy
characteristics was histology. 

For determining sensitivity and specificity of colposcopy,
positive colposcopy results in patients with a positive final diagnosis
(histology) were considered as true positives; positive colposcopy
results in patients with negative histology results were considered
as false positives; negative colposcopy results in patients with
negative histology results were considered as true negatives; and
negative colposcopy results in patients with positive histology
results were considered as false negatives. Unsatisfactory
colposcopy results were excluded from the analysis.

For determining sensitivity and specificity of HPV testing,
positive HPV results in patients with positive final diagnosis
(histology) were considered as true positives; positive HPV results
in patients with negative histology results were considered as false
positives; negative HPV results in patients with negative histology
results were considered as true negatives; and negative HPV results
in patients with positive histology results were considered as false
negatives. Both high risk and low risk HPV testing results were
included in the analysis.

Results

Patient characteristics. The median age of the patients was
35.8 years (range=18-79 years). Of the 186 women enrolled
in the study, 82 (44.1%) smoked cigarettes, 104 (55.9%) were
taking contraceptive pills, 110 (59.1%) had a history of
vaginal infections, 58 (31.2%) had a history of urogenital
infections, and 104 (55.9%) had ectopic changes on the cervix.
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Distribution of HPV and colposcopy results in the study
population
Colposcopy. A total of 101 patients (54%) had negative
colposcopy results, whereas 59 patients (32%) had
suspicious results and 26 women (14%) had colposcopy
results which were deemed unsatisfactory. Suspicious
colposcopy results were primarily observed in patients from
the HSIL group (63.2%); the least likely to have such results
were in the ASCUS group (19.7%), and no patient in the
AGUS group had these results. Negative colposcopy results
were predominantly found in patients with ASCUS (63.4%)
and LSIL (56.5%) cytology results (Table I).

HPV. Out of the 186 women, 99 (53.2%) were found to be
infected with any HPV type. Infections were observed most
frequently in women with cytological results which revealed
HSIL (73.7%) and LSIL (65.9%). No HPV was found in the
4 patients with AGUS cytology. In the ASCUS group, HPV
was detected in 36.6% of patients, whereas 42.7% of those
in the ASC-H group had detectable HPV. The distribution of
HPV infections in the different cytological groups is shown
in Figure 1. Among all of the HPV-positive patients, single
genotypes were most frequently detected: high-risk types
were observed in 64.7%, and low-risk types were found in
19.2%. Multiple infections (double or triple) were identified
in 16.2% of specimens. Considering the different cytology
groups, the high-risk genotypes were the most frequent
among patients with LSIL and ASC-H and were detected in
71.4% and 66.7% of such patients, respectively. Low-risk
genotypes were most common in patients with an ASCUS
cytology results and comprised 34.6% of the positive HPV
cases. The distribution of colposcopy and HPV virus and its
genotype in women according to their cytological smear
results is shown in Table I. HPV infections were most

common in women in age group 18-29 years, in whom the
virus was detected in 76.2% of the patients. The lowest
number of infections (25% of patients) was observed in the
group aged over 60 years. The frequency of HPV infection
according to the age group is shown in Figure 2. A total of
117 patterns were detected using the restriction enzyme
polymorphism technique from 99 HPV-infected women. The
overall distribution of 21 different HPV genotypes with
respect to a cytological diagnosis is shown in Table II In the
entire tested population, HPV 16 type was the dominant
genotype (23/99 patients). However, we found that
oncogenic types 31 (18/99 patients) and 33 (11/99 patients)
and low-risk type 30 (11/99 patients) were also common in
the study participants. In addition, infections with undefined
high- or low-risk genotypes were frequent (10/99 patients). 

Final diagnosis in the study population. All patients with
abnormal cytology results were assigned a final diagnosis at
the end of the study. Most women (123/186, or 66.1%) were
healthy, with no abnormal dysplasia changes, whereas 32
patients were diagnosed with CIN1, 18 with CIN3 and 12
with CIN2. Only 1 patient with LSIL cytology had cervical
cancer as their final diagnosis. Healthy patients (60/71, or
84.5%) were primarily found in the ASCUS cytology group,
and 4/4 (100%) of the women from the AGUS group were
healthy. The patients with diagnosed cervical lesions (63
women) had predominantly HSIL results (11/19 patients, or
57.9%) and ASC-H results (4/7 women, or 57.1%), followed
by LSIL results (37/85 patients, or 43.5%). The distribution
of the final result according to the cytological diagnosis is
presented in Table III. Among the 18 patients with a
diagnosis of CIN3, we found that 16 (88.9%) were infected
with any HPV type and that 10 had HPV genotype 16. Of
the 12 patients with CIN2, we diagnosed 9 (75.0%) with
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Table I. Distribution of colposcopic and HPV infection results, according to cytology smear results.

PAP N Colposcopy results HPV Distribution of HPV types
results 

Suspected Negative Unsatisfactory Nr of HPV HR LR Co-infection 
(%) (%) (%) infected (%) (%) (%) (%)

HSIL 19 12 5 2 14 7 4 3
(63.2%) (26.3%) (10.5%) (73.7%) (50.0%) (28.6%) (21.4%)

ASC-H 7 3 1 3 3 2 1 -
(42.9%) (14.3%) (42.9%) (42.7%) (66.7%) (33.3%)

LSIL 85 30 48 7 56 40 5 11
(35.3%) (56.5%) (8.2%) (65.9%) (71.4%) (8.9%) (19.6%)

ASC-US 71 14 45 12 26 15 9 2
(19.7%) (63.4%) (16.9%) (36.6%) (57.7%) (34.6%) (7.7%)

AGUS 4 0 2 2 0 - - -
(50.0%) (50.0%)

Total 186 59 101 26 99 64 19 16
(31.7%) (54.3%) (14.0%) (53.2%) (64.7%) (19.2%) (16.2%)



HPV infection, predominantly the high-risk types, except 1
case of low-risk HPV. In the CIN1 group, 18 (56.2%)
women had high-risk HPV infection, 6 (18.7%) had low-risk
HPV and 8 (25%) were negative on the HPV test. The
cervical cancer was found in a patient with other high-risk
types than HPV 16 or 31.

Comparison of efficacy of DNA HPV testing and
colposcopy. The reference method for assessment of DNA
HPV testing and colposcopy efficacy was histology.
Distribution of colposcopic and HPV infection results,
according to final diagnosis (histology) are presented in
Table IV. The screening efficacy of both tests, including the
combination of colposcopy and HPV testing for CIN, is
shown in Table V. We determined that the HPV test is more
sensitive than colposcopy for detecting CIN1+ cases, with
values of 79.4% for the HPV test and 73.7% for colposcopy.
For the detection of patients with CIN2+ lesions, the
sensitivity was slightly higher for colposcopy (85.2% and
83.9%, respectively). The highest values were achieved
when the tests were conducted together; specifically, a
sensitivity of 89.5% for detecting cases with CIN1+ was
obtained, and a sensitivity of 90.9% was found for CIN2+.
Colposcopy identified women with any dysplasia with the
highest specificity, specifically, 83.5% in CIN1 and 72.9%
in CIN2+. The HPV test was shown to have the lowest
specificity: 60.2% for detecting CIN1+ and 52.9% for

CIN2+. In terms of the positive predictive value for CIN1+
and CIN2+, the combination of both tests was shown to
yield the highest efficacy (77.3% and 45.4%, respectively).
In these positive patients, we found 14 cases in the CIN1, 6
in the CIN2, 13 in the CIN3 groups and 1 with cancer. We
also observed a different PPV for each cytology,
specifically,100% (2/2 patients) for the ASC-H group, 80%
(8/10 patients) for the HSIL and 75% for the LSIL (18/24
patients) and ASCUS (6/8 patients) groups. The HPV test
alone had the lowest PPV (50.5% for the CIN1+ and 26.3%
for the CIN2+ cases) where colposcopy achieved a PPV of
71.2% for CIN1+ and 39.0% for CIN2+. Comparing the
PPV for each cytology result for the HPV test, we observed
the highest PPV of 100% (3/3 patients) for the ASC-H
group and 64.3% (9/14 patients) for the HSIL group,
followed by 53.6% (30/56 cases) for the LSIL and the
lowest PPV of 30.8% (8/26 cases) for the ASCUS patients.
In colposcopy, the highest PPV of 100% (3/3 patients) was
observed in the ASC-H group and 83.3% (10/12 patients) in
the HSIL patients, followed by 70% (21/30 patients) for the
LSIL and 57.1% (8/14 patients) for the ASCUS group. We
also achieved the highest NPV when both tests were
conducted together (HPV and colposcopy), specifically,
92.3% for CIN1+ and 96.1% for CIN2+. Only 4 patients
were diagnosed with dysplasia, with 2 cases of CIN1 and 2
cases of CIN2. The NPV was 100% in every cytology group
except the ASCUS (NPV 96.4%) and LSIL (84.2%) groups. 
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Figure 1. Distribution of the type of HPV infection in patients with different abnormal cytology results.



Discussion

One major finding of this study was that the highest positive
and negative predictive values of the HPV test and
colposcopy examination were attained when the tests were
performed together. When comparing each test completed
alone, the PPV was higher for the colposcopy examination
(71.2%) compared to the HPV test (50.5%) in detecting any
dysplasia (CIN1+). Our results are similar to those reported
in previous studies (16, 19, 20) and even higher than those
reported in a study from Germany, in which the PPV for the
HPV test was 36%; it was 38% for colposcopy (17). The
explanation for this finding may be that a high percentage of
the female population acquires latent HPV infection at some
point in their lives but most eliminate the virus before
cervical dysplasia changes appear. A total 49.5% of patients
with positive HPV tests were ultimately classified as healthy
at the end of the study. These transient HPV infections place
women at a higher risk for acquiring other urogenital
infections or HPV infections of other genotypes in the future.
The high PPV of colposcopy was obtained because when
using this method, we observed changes in the cervix in real
time. However, we noted the unsatisfactory results of
colposcopy (26/186 women, 14% of all cases) that have an
impact on the diagnostic process. The coupled tests

performed together resulted in the best PPV for detecting
CIN1+ cases (77.3%). These methods should be
recommended for diagnostic procedures in cases of abnormal
cytology as the best approach for assessing the risk of
development of cervical dysplasia. This statement is
consistent with recommendations noted in many other studies
(15, 19, 21). We achieved the same NPV of 85.1% when
conducting each test separately to detect CIN1+. The negative
results of both tests were primarily observed with the CIN1
cases; thus, the NPV was 94.2% for detecting CIN2+ for the
HPV tests and 96.0% for colposcopy. The reason is that we
often observed the elimination of dysplasia after some time
or even HPV disappearance from the cell, if the infection had
been acquired a long time previously. Nevertheless, the HPV
test is not recommended for patients with HSIL (NPV of
60%), in contrast to colposcopy, where 100% of cases with a
negative colposcopy were confirmed at final diagnosis. The
impressive negative predictive values of 92.3% for CIN1+
and 96.1% for CIN2+ were obtained for both tests performed
together. The same result was found in a Greek publication,
and a very high NPV of 99.8% was reported in a study from
Spain (15, 22). However, we believe that colposcopy
performed after a negative DNA HPV test has no application
in routine diagnosis because of the additional psychological
stress for the patient and the higher cost of diagnosis.
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Figure 2. Distribution of HPV infections according to age.



The other diagnostic parameters that we compared in the
study were the sensitivity and specificity of the tests for
detecting cases with any dysplasia. The specificity of the
HPV test (60.2% for CIN1+ and 52.9% for CIN2+) results
from the detection of a large number of latent HPV
infections that disappear after several years and do not cause
any abnormal changes. This finding explains why HPV tests
are more sensitive (79.4% for CIN1+ and 83.9% for CIN2+)
than specific: they detect most HPV infections, including
those that are not clinically relevant. Previous studies have
shown sensitivities ranging from 78% to 93% and
specificities from 63% to 81% (15-17, 22, 23). The variance
stems from the different HPV tests applied and the detection
of different numbers of HPV genotypes. The colposcopy test
in our study was more specific (83.5%) than sensitive
(73.7%) only for detecting CIN1+ cases because the test
detects cervical changes that already exist and demonstrate
cervical neoplasia disease. A patient’s colposcopy shows a
higher sensitivity (85.2%) than specificity (72.9%) for
finding CIN2+ lesions. Other studies have reported divergent
results of very low sensitivity, e.g., 13%, and a specificity of
99% for detecting CIN2/313 and inverse values of a high

sensitivity (94%) and limited specificity (50%) for CIN cases
(15). In summary, the HPV test with molecular typing
combined with colposcopy proved to be the most efficient
combination, increasing the sensitivity to 90.9% and NPV to
96.1% in CIN2+ cases and the PPV to 77.3% in CIN1+
diagnosis, values that are in agreement with other studies
(15, 21). These findings also suggest that the screening
intervals could be safely made longer for women with a
negative HPV test. This is confirmed by other publications
showing that primary HPV screening could be the most
efficient test in detecting patients at high risk of dysplasia or
may be a method to lengthen screen intervals for women
with an HPV-negative result (17, 22, 24-27).

In the studied population, the overall HPV prevalence was
53.2%. This finding is consistent with the results of previous
studies on HPV infection and genotype distribution (28). The
prevalence of HPV in abnormal cytology in Poland is 65.7%,
and in some European countries, it is 53.2% (13, 29). This
contrasts with a finding from a study in Italy that showed a
lower prevalence of 33.8% (30). Among the positive
samples, oncogenic genotypes were found in 64.6% of the
patients, non-oncogenic types were observed in 19.2% and
multiple infections were detected in 16.2% of cases. These
findings are similar to the results from studies in the Italian
population (31). The high-risk types were most frequently
observed in patients with LSIL (71.4%) and ASC-H (66.7%),
rather than among patients with HSIL (50%). In contrast,
studies from the US indicated the following distribution of
oncogenic types: 50% in patients with ASCUS, 54% in
patients with LSIL, and 85% in patients with HSIL (32, 33).
However, the positive HPV test correlates well with the end-
of-study results, with 88.9% of patients with CIN3 having a
high-risk HPV infection and 55.5% being of the HPV 16
type. Concerning the diagnosis of CIN2, we detected 75% of
women with HPV infection, mostly of high-risk types. This
finding is consistent with the other published studies that
demonstrated that HPV 16 and other high-risk genotypes had
the greatest association with CIN 2/3 dysplasia/lesion or
cervical carcinoma (3, 4, 34).  
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Table II. Distribution of the HPV virus genotype in 186 examined
patients.

HPV HSIL ASC-H LSIL ASC-US Total Total 
type (n=14) (n=3) (n=56) (n=26) (n=99) %

HR HPV
16 4 1 13 5 23 23.2%
18 - - 2 1 3 3.0%
31 2 1 11 4 18 18.2%
33 3 - 6 2 11 11.1%
35 - - 5 1 6 6.1%
51 1 - 3 1 5 5.1%
52 - - 1 - 1 1.0%
56 - - 1 - 1 1.0%
58 1 - 5 - 6 6.1%
67 - - 2 1 3 3.0%

LR HPV
6 1 - 2 1 4 4.0%
11 - - - 1 1 1.0%
30 1 - 8 2 11 11.1%
39 - - 1 - 1 1.0%
42 - 1 - - 1 1.0%
53 - - 1 - 1 1.0%
54 - - 1 - 1 1.0%
59 - - 1 - 1 1.0%
61 - - 1 2 3 3/0%
62 2 2 1 5 5.1%
66 - - - 1 1 1.0%
Undefined - - 3 2 5 5.1%
HR

Undefined 2 - - 3 5 5.1%
LR

Table III. Distribution of the final diagnosis, according to cytology
group in 186 patients.

Abnormal CIN1 CIN2 CIN3 Cervical Normal Total
cytology cancer IB
result

HSIL 4 2 5 0 8 19
ASC-H 2 0 2 0 3 7
LSIL 18 7 11 1 48 85
ASC-US 8 3 0 0 60 71
AGUS 0 0 0 0 4 4
Total 32 12 18 1 123 186



HPV 16 was the most prevalent genotype (23.2%),
followed by the oncogenic genotypes HPV 31, 33, 35 and 58
and the low-risk types 30 and 62. In our study, the incidence
of HPV 31 (18.2%), HPV 33 (11.1%) and 30 (11.1%) was
surprisingly high compared with the incidence of the other
genotypes. Our results were consistent with those from
previous studies in Poland, in which HPV 16 was found to
be the most common genotype and HPV 18 was less
common (12-14). A similar HPV distribution has been
reported in other European countries, including Italy, Greece,
Denmark, Estonia and Latvia (31, 35-38). Interestingly,
genotype 45 was not observed in our study; previous studies
have also found that this type is infrequent (28, 31, 37, 38).

In conclusion, the efficacy of both colposcopy and the HPV
test performed together provides the best diagnostic values for
the PPV, NPV and sensitivity, which makes this coupled
method highly effective and accurate in detecting mild and
severe CIN lesions. Moreover, the HPV test itself, when
negative, might improve the identification of healthy women
and allow a lengthening of the screening interval in cervical
cancer prevention programs. Additionally, we found that HPV
16 was the most prevalent genotype, followed by HPV types
31, 33 and 30. These results are unusual, given the results of
previous studies. Further research on a larger scale is required. 
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Table V. Comparison of the screening efficacy between colposcopy and the HPV test for CIN1+ and CIN2+.

Test Sensitivity % Specificity % PPV % NPV %

Threshold CIN1+ CIN2+ CIN1+ CIN2+ CIN1+ CIN2+ CIN1+ CIN2+
HPV typing 79.4 83.9 60.2 52.9 50.5 26.3 85.1 94.2
Colposcopy 73.7 85.2 83.5 72.9 71.2 39.0 85.1 96.0
HPV and 89.5 90.9 82.8 67.6 77.3 45.4 92.3 96.1
colposcopy

Table IV. Distribution of colposcopic and HPV infection results, according to final diagnosis.

Final N Colposcopy results HPV Distribution of HPV types
diagnosis  

Suspected Negative Unsatisfactory Nr of HPV HR LR Co-infection 
(%) (%) (%) infected (%) (%) (%) (%)

Cancer 1 1 0 0 1 1 0 0
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