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Abstract

Conclusion

The present article aims presentation of cervical cancer screening
activities implemented in Georgia in 2014-2017 years. Two different
approaches of cervical cancer screening have been compared.

It has been shown, that liquid based cytology is the effective
approach for gynecological cytology. CISH is helpful method
and can be effectively used for HPV detection and genotyping in
cervical smears. It has been revealed, PCR based identification and
genotyping of HPV in blood samples can be effectively used for
cervical cancer screening.

Materials and Methods
1500 cervical cytology samples and 3000 blood samples were
analyzed in Georgia during cervical cancer screening activities in
2015-2017 years. Cervical cytology samples have been obtained
and proceeded through application of liquid based cytology
method; the equipment and reagents have been provided by the
Hologic. Prepared smears have been fixed in 96% ethanol and
stained accordingly with Papanicolau staining protocol. The
Bethesda 2001 system terminology (TBS) has been used for
diagnosis and reporting of cervical smears. In atypical cases human
papillomavirus (HPV) genotyping has been performed by the
application of chromogenic in situ hybridization (CISH) method.
3000 blood samples have been obtained and used for polymerase
chain reaction (PCR) based identification of HPV infection and
genotyping. The PCR approach has been realized accordingly
with instructions provided by the manufacturer (Norgen Biotek
Inc). In oncogenic HPV positive cases cervical cytology smears
were obtained; conventional smears were stained accordingly with
Papanicolau staining protocol. For interpretation and reporting the
TBS has been used.
Results
The negative for intraepithelial lesion or malignancy (NILM)
category was equal to 1341 cases (89.40%). Other categories in
decreasing order were atypical squamous cells of undetermined
significance (ASCUS) with 120 cases (77.42%), low grade
squamous intraepithelial lesion (L-SIL) with 9 cases (5.81%),
high grade squamous intraepithelial lesion (H-SIL) with 2 cases
(1.29%), atypical squamous cells, cannot exclude high grade
intraepithelial lesion (ASC-H) with 24 case (15.48%) and atypical
glandular cells of undetermined significance (AGUS) with 4 case
(0.27%). The prevalence of HPV has been observed in 976 cases
(32.53%). In 532 cases (54.51%) have been determined oncogenic
(16/18/31/33/53) HPV.
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Introduction
Cancer is an emerging public health issue in Georgia and worldwide.
While the data available are known to be underestimates of true
cancer incidence and cancer-related mortality [1-3]. The statistics
portend a troubling outlook for women in particular. The leading
female cancers in Georgia are breast, cervical and ovarian – all in
the reproductive system. Unfortunately, about half of all cancers are
diagnosed in the late stages, obviating the opportunity for effective
treatment. In Georgia women at risk for cervical cancer (female
population aged >=15 yrs) is 1.76 millions and the estimated
annual burden of cervical cancer is 425 cases and cervical cancer
deaths is 200. Thus, mortality is high due to mostly late detection
of the disease. A crude incidence rates per 100,000 population and
year of cervical cancer is 18.7 [4-6]. The numbers for other human
papillomavirus (HPV) related cancers are less well documented.
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The annual number of cervical cancer screening coverage is
only 9% (all women aged 15-44 screened every 3y, RHS 20102011 Georgia). The national screening project is operating the
conventional Pap smear method for primary screening method.
The HPV genotyping is available as a commercial service only.
Liquid based cytology (LBC) cervical cancer screening and HPV
DNA detection by chromogenic in situ hybridization (CISH)
method in atypical cases as well as polymerase chain reaction
detection and genotyping of human papillomavirus based cervical
cancer screening approach has been piloted in Georgia in 20142017 years.

Materials and Methods
One thousand five hundred cervical cytology samples have been
analyzed in country of Georgia. These were 18-65 years old non
vaccinated for HPV, gynecologically asymptomatic females. The
median age of screened group was 37 years. A specific inclusion
criterion has not been used for patients’ recruitment. Informed
consent has been obtained for all cytology smears. All cases were
taken by usage of the ThinPrep reagents (Hologic). The cervical
smear was obtained by rover cervical brushes and washed in the
sampling solution Thin Prep (Hologic). One package of sampling
materials (cervical brush and vial with sampling solution Thin
Prep) has been used per patient. After obtaining and before
laboratory processing the samples were stored at room temperature.
The delay time between obtaining of samples and their laboratory
processing did not exceed 2 hours. The smears have been prepared
on glass slides by the application of the Thin Prep 2000 Processor
(Hologic) accordingly with the provided for gynecology samples
instructions; the program #4 of the processor has been used. One
glass slide has been prepared for each screened patient. Prepared
wet smears have been fixed in absolute alcohol during 30 min and
stained accordingly with Papanicolau staining protocol (http://
www.nottingham.ac.uk/pathology/protocols/papcytol.html).
The Bethesda 2001 System terminology (http://nih.techriver.
net/bethesdaTable.php) has been used for reporting of cervical
smears. The average time required for processing and reporting of
the sample was 3 hours (95.4% of cases). The Papanicolau stained
smears were evaluated by light microscopy (Konus, 5601-Biorex-2)
under x4, x10, x40 and x100 objective lens. The stained smears
have been archived accordingly with requirements to medical
data storage and documentation specific to country of Georgian
requirements to medical data storage and documentation.
The re-usage of the rest of samples containing Thin Prep solution
for additional smear preparation was impossible because of
insufficient for smear preparation amount of liquid. Therefore,
patients with diagnosed atypia were recalled within 5 working
days for obtaining of material for HPV genotyping. The short time
period has been elaborated to exclude and avoid situation of viral
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clearance and/or possible new infections. The HPV genotyping
has been performed by chromogenic in situ hybridization (CISH)
method on conventional smears. The smears have been fixed in
absolute alcohol during 30 min. HPV specific DNA detection in
the smear were performed by ZytoFast HPV type 16/18/31/33/35
Probe Kit (ZytoVision) and HPV genotyping by ZytoFast HPV
type 16/18 and type 31/33 Probe Kits (ZytoVision) according to the
manufacturer’s instructions. Positive and negative controls were
used as reference for the color appearance and reaction quality
assurance. The CISH method aimed the following: for enzyme
digestion the smears were treated by pepsin solution on 37ºC during
5 minutes and then washed by distilled water at room temperature.
For fixation smears were incubated in 1% formaldehyde solution (5
min, room temperature). After heat pretreatment step (incubation
in EDTA for 15 min, 98ºC; wash distilled water for 1 min, room
temperature) air dried smears were hybridized with dig-labeled
probes (5 µL, 5 min at 75ºC and 60 min at 37ºC). The detection of
HPV DNA in smears was performed by rabbit-anti-DIG (30 min
at 37ºC) and anti-rabbit-AP-polymer (30 min, 37ºC). For counter
stain was used Mayer’s hematoxylin (1 min, room temperature).
The stained smears were evaluated by light microscopy (Konus,
5601-Biorex-2) under x40 and x100 objective lens. Smears with
stained red cells (AP-Permanent Red) on the blue background
were considered positive for HPV DNA (16/18/31/33/35) and
HPV concrete genotype (16/18, 31/33).
Three thousands blood samples were obtained and analyzed by
the application of PCR based HPV detection and genotyping in
Georgia. Target group were 35-60 years old non vaccinated for HPV,
gynecologically asymptomatic females. The median age of screened
group was 42 years. A specific inclusion criterion has not been used
for patients’ recruitment. Informed consent has been obtained for
all blood samples. The samples were obtained by venipuncture. 5
ml of blood were obtained for every patient in K3-EDTA syringe.
The DNA extraction as well as overall PCR end point reaction for
HPV detection and genotyping has been performed accordingly
with instructions provided by the manufacturer (Norgen Biotek
Inc). The delay time period between obtaining of samples and
DNA extraction did not exceed 4 hours. For PCR based HPV
detection the screening probe 6/11/16/18/31/33/35 has been used.
In HPV positive cases the genotyping of oncogenic HPV has been
performed. For this purpose has been used the probe for detection
of 16/18/31/33/53 HPVs. Again, end point PCR method has
been implemented accordingly with instructions provided by the
manufacturer (Norgen Biotek Inc).
Patients with HPV positive cases were recalled for cytologic
investigation. The conventional smears were obtained. The smears
were fixed in absolute alcohol during 30 min and stained accordingly
with Papanicolau staining protocol (http://www.nottingham.ac.uk/
pathology/protocols/papcytol.html). The Bethesda2001System
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terminology (http://nih.techriver.net/bethesdaTable.php) has been
used for reporting of cervical smears. The average time required
for processing and reporting of the sample was 2 hours (91.5% of
cases). The Papanicolau stained smears were evaluated by light
microscopy (Konus, 5601-Biorex-2) under x4, x10, x40 and x100
objective lens. The stained smears have been archived accordingly
with requirements to medical data storage and documentation
specific to country of Georgian requirements to medical data
storage and documentation.

Results
One thousand five hundreds cases were analyzed in liquid based
cytology cervical cancer screening. All smears of these cases
presented the cellular monolayer, nuclei overlap has not been
observed. 1341 cases (89.40%) were diagnosed as negative for
intraepithelial lesion or malignancy (NILM). Other categories in
decreasing order were atypical squamous cells of undetermined
significance (ASCUS) with 120 cases (77.42%), low grade
squamous intraepithelial lesion (L-SIL) with 9 cases (5.81%), high
grade squamous intraepithelial lesion (H-SIL) with 2 cases (1.29%),
atypical squamous cells, cannot exclude high grade intraepithelial
lesion (ASC-H) with 24 case (15.48%) and atypical glandular cells
of undetermined significance (AGUS) with 4 case (0.27%). These
results are given in Table 1 & 2.
Category
Number of cases
Totally – 1500 cases
(%)
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HPV DNA has been revealed in 108 cases (69.68%) from 155 cases
with diagnosed epithelial cell abnormalities. These cases were
positive for high-risk HPV of 16/18/31/33/35 type. 16/18 types
of HPV were revealed in 95 cases (87.96%), 31/33 types of HPV
were revealed in 10 cases (9.26%). 47 cases from 155 cases (30.32%)
with cytologically diagnosed atypia of epithelial cells, were negative
for HPV DNA. All HPV negative cases were diagnosed as ASCUS
during LBC screening. The correlation between HPV DNA
detection and genotyping by application of 16/18 and 31/33 HPV
types probes with LBC screening diagnosis are summarized in
Table 3.
Three thousands cases were analyzed in cervical cancer screening
pilot based on PCR application for HPV detection and genotyping.
The prevalence of HPV has been observed in 976 cases (32.53%).
In 532 cases (17.73%) have been determined oncogenic
(16/18/31/33/53) HPV. These results are given in Table 4.
The HPV positive patients were recalled for pap smears. 444
cases (45.49%) from HPV positive 976 cases were diagnosed as
negative for intraepithelial lesion or malignancy (NILM). All
444 cases belong to HPV positive screening cases; they were
negative for oncogenic HPV probe. The atypia of epithelial cells
has been revealed in 530 (99.62%) oncogenic HPV positive cases.
The distribution of TBS categories was the following: atypical

Negative for intraepithelial lesion or malignancy

Atypical epithelial cells

Glandular cell atypia

1341

155

3

(10.33%)

(0.27%)

(89.4%)
(Table 1)

Category
Number of cases
Totally – 155 cases
(%)
CISH HPV

ASCUS

ASC-H

LSIL

HSIL

120

25

9

2

(5.81%)

(1.29%)

(77.42%)

(15.48%)
(Table 2)

HPV DNA (16/18/31/33/35)

HPV DNA

HPV DNA

(16/18)

(31/33)

ASCUS

75

55

14

ASC-H
LSIL

20
8

10
6

8
1

HSIL

5

4

--

LBC screening diagnosis

(Table 3)
HPV data
Number of cases
Totally – 3000 cases
(%)

HPV 6/11/16/18/31/33/53

HPV 16/18/31/33/53

976

532

(32.53%)

(17.73%)
(Table 4)
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squamous cells of undetermined significance (ASCUS) with 360
cases (67.67%), low grade squamous intraepithelial lesion (L-SIL)
with 42 cases (7.89%), high grade squamous intraepithelial lesion
(H-SIL) with 27 cases (5.08%), atypical squamous cells, cannot
exclude high grade intraepithelial lesion (ASC-H) with 101 case
(18.98%). 2 (0.38%) oncogenic HPV positive cases were diagnosed
as negative for intraepithelial lesion or malignancy (NILM). These
results are given in Table 5.

Conclusion
It is obvious that LBC is effective and appropriate method for cervical
cancer screening. Furthermore, the necessity of standardization of
reporting of cervical cancer screening results is obvious. Cancer
is a top priority health care issue in country of Georgia. Cervical,
breast, colorectal and prostate cancer screening programs are
available in the country, but due to some psycho-social factors,
limitations and barriers patients are attending the office of medical
doctor only in the case of urgent necessity. As a result, more than
half of all cancer cases are diagnosed in the late stages. It has been
revealed, that different classification systems (e.g., the Bethesda
System 2001, Papanicolau, Cervical Intraepithelial Neoplasia CIN) are used in Georgia to communicate results of cytology
tests. This is the most important factor of misunderstanding in the
chain of medical service. It is obvious, that the cytology screening
of cervical cancer is the effective screening test utilized in health
care. It can be realized by application of conventional smear, or
through application of LBC technology depending on the budget
[7-15]. It has been concluded; that the LBC based cervical cancer
screening is more comfortable than conventional smear based one.
Monolayer smears are easier for interpretation; cells with atypia
are not obscured by other cells or background (inflammation,
blood and etc). Furthermore, the amount of unsatisfactory for
interpretation smears is minimal; in the frames of our pilot we have
not unsatisfactory samples. However, for LBC test to be effective,
three things must occur:
1. Sampling should be adequate and proper.
2. Sample processing, review and reporting should be proper and
standardized.
3. Reporting terminology should be standard and understandable
for the clinician.
Category

Regarding terminology it should be emphasized, that the most
informative and adequate is the Bethesda 2001 System (TBS) [16].
This is a comprehensive way to report cytologic peculiarities [1718] of the cervix by simple diagnostic terms and the possibility to
incorporate a descriptive diagnosis [19] and evaluation of specimen
adequacy [20-22].Our experience shows that LBC is superior to
CS in the evaluation of cell morphology and detection of certain
microorganisms such as Trichomonas and Candida. The degree of
inflammation is better assessed [23-24] with LBC. Furthermore,
the HPV genotyping is very effective possibility to exclude the false
positive cases of atypia.
It has been revealed, that LBC improved sensitivity and specificity
of cervical cancer screening since fixation is better and nuclear
details are well-preserved, the amount of unsatisfactory samples
is decreased. It has been also revealed, that CISH is effective and
easy for implementation method for HPV DNA detection and
genotyping on cervical smears. The efficacy of the high-risk HPV
type (16/18/31/33/35) probe for detection of HPV infection has
been confirmed. Furthermore, the prevalence of 16/18 type of
HPV in atypical cases has been confirmed by the present pilot
study. The 87.96% (HPV has been revealed in 95 cases from totally
atypical 155 cases) concordance in average between genotyping
results and cytopathology findings of routine screening has been
revealed. 30.32% cases of atypical cases were HPV negative; all
these cases were diagnosed as ASCUS during LBC screening. It
has been concluded, that severe inflammation as well as specific
inflammation (i.e., induced by Candida spp) can be misdiagnosed.
Furthermore, 99.62% concordance has been revealed between
PCR based HPV detection and genotyping and Pap smear
confirmation approach. Taking into account the atypical cases
follow up guidelines, it has been concluded, that shift towards
HPV DNA based cervical cancer screening will be effective and
appropriate. The increased costs of cervical cancer screening will
be compensated by the higher specificity and prolonged screening
intervals.
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ASCUS

ASC-H

LSIL

HSIL

Totally – 530 cases

360

101

42

27

(%)

(67.67%)

(18.98%)

(7.89%)

(5.08%)

Number of cases
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