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  Abstract 
 
Objective: The objective of this study was to estimate the age-specific prevalence of Human Papillomavirus (HPV) type 
16/18 infections, abnormal Pap results, and cervical intraepithelial neoplasia CIN2+ in women screened in Tbilisi, Georgia. 
Additionally, the study aimed to evaluate the association between HPV genotyping, Pap test results, and the presence of 
CIN2+ disease, providing valuable information for clinical decision-making and treatment strategies. 
Methods: This cross-sectional study recruited women at the locations of National Screening Centre in Tbilisi. Participants 
underwent HPV testing using polymerase chain reaction (PCR) to detect HPV types 16 and 18. PAP tests were conducted to 
evaluate cervical abnormalities. Colposcopy was performed in women with atypical PAP results and/or HPV-positive tests 
and in case of abnormal colposcopy findings biopsy samples were collected for histological analysis to determine the presence 
of CIN2+ disease. Statistical analyses were performed to estimate prevalence of HPV infection, abnormal PAP results, and 
CIN2+ disease. Multivariate analysis was conducted to assess associations between HPV types 16/18 and abnormal PAP 
result with CIN2+ disease. 
Results: Among 998 participants enrolled, 1.3% had invalid HPV genotyping test results, and 0.4% had invalid PAP test re-
sults, leading to their exclusion from further analysis. Among the 981 women with complete data, the prevalence of high-risk 
HPV (Hr-HPV) was 11.3%, with HPV genotypes 16/18 accounting for 3.4% (95% CI: 2.3%-4.7%). The prevalence of any 
abnormal PAP result was 11.0% (95% CI: 9.1%-13.1%), and the prevalence of CIN2+ diseases was 1.3% (95% CI: 0.7%-
2.2%). Stratification by age categories showed a higher prevalence of Hr-HPV and abnormal PAP results among women aged 
30-39, which decreased in older age groups. Statistically significant differences were observed for HPV genotypes 16/18 and 
abnormal Pap results, but not for ≥CIN2 disease. The Poisson regression model indicated a strong association between HPV 
genotypes 16/18 and CIN2+ disease (PR 49.90, 95% CI: 18.45-134.92, p<0.0001). Abnormal PAP test results showed a sig-
nificant association in univariate analysis but not in the multivariate model. No association was found between age and 
CIN2+ disease. 
Conclusion: The prevalence of HPV 16/18 types and abnormal PAP results varied with age, with higher rates observed in 
women aged 30-39, which decreased in older age groups. No significant differences were found in the prevalence of CIN2+ 

across age groups. HPV genotyping may serve as a more reliable predictor of ≥CIN2 disease compared to PAP testing, 

highlighting the importance of implementing HPV screening in Georgia. (TCM-GMJ December 2023; 8 (2):P47-P51) 
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  Introduction 
 

 

ervical cancer (CC) is a significant public health 
concern, ranking as the fourth most common 
cancer among women worldwide (1). CC devel-
ops as a result of long-term persistence of sex-

ually transmitted high-risk human papillomavirus (Hr-
HPV) infection, which can progress through precancer-
ous stages such as cervical intraepithelial neoplasia grade 
2 and worse (CIN2+). About 90% of new CC cases and 
deaths in 2020 occurred in low- and middle-income coun-

C 

tries, highlighting the urgent need for effective preven-
tion and control strategies. In Georgia, CC is the fifth 
most common cancer among women (2). 

It is well-established that the distribution of HPV 
genotypes in cervical cancers varies by country and re-
gion (3,4). HPV16 and HPV18 are the most prevalent 
genotypes worldwide (5,6,7) and are responsible for 
development of 70% of CC cases (8). Information on 
the population prevalence of Hr-HPV and CIN2+ is 
crucial for understanding the burden of disease and 
guiding appropriate screening and prevention strategies. 
It also provides key inputs for resource allocation and 
quality assurance of screening programs. Population-
based data on cervical precancers are also important for 
assessing the impact of HPV vaccination in the future.  

The first attempt to study HPV prevalence in 
Georgia was conducted by the International Agency for 
Research on Cancer (IARC) in 2007, which evaluated 
the HPV types among 1344 women and revealed that 
the prevalence of Hr-HPV was 8.6%, with HPV16/18 
accounting for 1.9% of cases (9). However, since that 
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study, there have been no updates on HPV prevalence in 
Georgia, despite the importance of such data for effective 
prevention and control of cervical cancer. Georgian Cervi-
cal Cancer Screening program, which was launched in 
2008, is based on conventional cytology. In this article, we 
present the findings from a recent study of 998 women 
recruited from October 2021 to May 2022 for routine 
screening round in the Georgian National Screening Cen-
ter in Tbilisi, aimed at estimating the prevalence of high-
risk HPV, abnormal PAP test and cervical intraepithelial 
neoplasia grade 2 or worse (CIN2+). Our study provides 
an updated estimate of HPV prevalence and contributes to 
the understanding of the burden of cervical precancers in 
Tbilisi. 
 

Aim 

To estimate prevalence (including age-specific preva-

lence) of Human Papillomavirus type 16/18 infections, 

abnormal PAP results and cervical intraepithelial neoplasia 

CIN2+ among screened women in Tbilisi. 

Materials and Methods 

Study design and procedures 

This was a cross-sectional, prospective study conduct-
ed at three sites of National Screening Centre in different 
geographic locations in Tbilisi from October 2021 to May 
2022. Women between 30 and 60 years of age, who were 
residents of Georgia, scheduled for a screening round, and 
willing to participate, were eligible for inclusion in the 
study. Women with a history of cervical cancer, who were 
pregnant, lacked a cervix, were being followed up for a 
cervical lesion, or were unable to provide informed con-
sent were excluded from the study. A total of 1000 eligible 
women were selected from every second woman who at-
tended all three facilities of the Georgian National Screen-
ing Center (GNSCs) for a routine screening round. 

During one visit, all enrolled women underwent con-
ventional PAP smear from the cervix with Ayre wood 
spatula and endocervical brush, as well as additional scrape 
with a new brush for HPV testing using the specially de-
signed trident-shaped Cervex Brush. The samples were 
taken by a gynecologist. The cytology screening was per-
formed according to Georgian National Guidelines, and 
the conventional PAP smear glasses were referred to 
GNSC Cytolab, with results reported according to the Be-
thesda 2014 system (10). 

HPV Testing and Colposcopy: HPV testing was done 
using the Cobas 4800 system, which is an automated quali-
tative in-vitro test for the detection of HPV DNA in patient 
specimens. The test utilized amplification of target DNA 
by the Polymerase Chain Reaction (PCR) and nucleic acid 
hybridization for the detection of 14 high-risk HPV types 
in a single analysis. Women with negative results on both 
Pap and HPV tests were referred for a further round of 
screening after three years, while those with any positive 
screening results or suspicion of cervical cancer during 
visual examination of the cervix were referred to col-

poscopy. During colposcopy examination, a standard 5% 
acetic acid test and Shiller’s test were performed. The re-
sults of colposcopy examination were reported using 
IFCPC 2011 nomenclature (11). 

Biopsy and Histology: Cervical punch biopsy was tak-
en only in the case of abnormal colposcopy, while en-
docervical curettage was performed in cases of AGC at 
PAP result. Biopsy tissue was stained according to the 
standard protocol with Hematoxylin&Eosin and was read 
by two pathologists without knowledge of each other's 
diagnoses. Histology diagnoses were categorized following 
the CIN classification system. If the biopsy revealed CIN1 
lesions or less, the women were referred for follow-up 
visit in 12 months. The final endpoint of the study was the 
histological diagnosis of CIN2 or worse, and those women 
were advised treatment - Large Loop Excision of Trans-
formation Zone (LLETZ). 

 

Statistical Analysis  

Outcomes of interest were prevalence of HPV geno-
type 16 and/or 18, abnormal Pap results and cervical in-
traepithelial neoplasia CIN2+. Prevalence with 95% Con-
fidence Intervals were calculated using exact binomial ap-
proach. Bivariate comparisons were tested using Pearson’s 
chi-square or Fisher’s exact tests as appropriate. Poisson 
regression model with robust variance estimates was used 
to assess association between HPV and Pap testing with 
the presence of ≥CIN2 disease. All statistical analyses 
were performed using SAS 9.4. P value <0.05 was consid-
ered statistically significant. 

 

Ethics Statement  

The study was approved by the Institutional Review 
Board of the Infectious Diseases, AIDS, and Clinical Im-
munology Research Center (OHRP #: IRB00006106). All 
participants provided written informed consent. 

 

Results 

Study approached 1,000 women, but due to the dam-
age of Roche Cell Collection Medium vials, two partici-
pants were excluded, thus 998 women remained in the 
study (median age 43, IQR: 37-49, years).  Among them, 
13 (1.3%) women had invalid HPV genotyping test results, 
4 (0.4%) women had invalid PAP test result and conse-
quently were excluded from further analysis (Figure 1). 
Among 981 women with complete data the prevalence of 
Hr-HPV test was 11.3% and among them HPV genotype 
16/18 was 3.4% (95% CI: 2.3%-4.7%), prevalence of any 
abnormal PAP result (ASCUS, ASC-H, LSIL, HSIL, 
AGC) - 11.0% (95% CI: 9.1%-13.1%) and of ≥CIN2 dis-
eases- 1.3% (95% CI: 0.7%-2.2%) (Figure 1). 

Stratification by age categories showed age dependent 
pattern with higher prevalence observed among women 
aged 30-39 decreasing in age groups of 40-49 and 50+ 
years. Statistically significant differences were noted for 
HPV genotype 16/18 (p=0.01) and abnormal PAP test 
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result (p=0.003), but not for CIN2+ disease (p=0.82) 
(Figure 2). 

Poisson regression model was used to identify associa-
tion of HPV genotyping and PAP testing results with the 
presence of CIN2+disease. Analysis showed that HPV 
genotype 16/18 was strong predictor of CIN2+ disease 
with prevalence ratio (PR) 49.90 (95% CI: 18.45-134.92, 
p<0.0001). Abnormal PAP test result showed significant 
association in univariate analysis, (PR 3.59, 95% CI: 1.13-
11.47, p=0.03), but not in multivariate model (PR 3.55, 
95% CI: 0.94-13.43, p=0.06). No association was found 
between age and CIN2+ disease in either univariate or 
multivariate models (Table 1). 

 

Discussion 

Our study shows higher prevalence of HPV and ab-
normal PAP results in women younger than 40 years old, 
with clear association between the presence of HPV 16/18 
and CIN2+ disease. 

The results of a meta-analysis suggest that the highest 
prevalence of HPV occurs at the age of 25 years, possibly 
due to changes in sexual behavior (12). In some regions, a 
bimodal distribution of cervical cancer has been observed, 
where an initial outbreak of HPV is seen after sexual initia-
tion, followed by a plateau in adult age, and then a second 
peak after the age of 45 (3). Persistent infection with high-
risk HPV types over time can lead to the development of 
CIN. The major mechanisms by which HPV contributes 
to carcinogenesis involve the viral oncoproteins E6 and 
E7, which interfere with major tumor suppressor genes 
and are associated with changes in host and viral DNA 
methylation. These interactions are associated with chang-
es in key cellular pathways that regulate genetic integrity, 
cell adhesion, immune response, apoptosis, and cellular 
control (13). Additionally, the age-standardized prevalence 
of HPV has been shown to be significantly lower in wom-
en over the age of 30 compared to those under 30 in other 
studies (14).  

The prevalence of HPV16/18 in our study – 3.4%, is 
in line with studies from Brazil and England where was 
detected prevalence of HPV16/18 correspondingly 3.26% 
and 4% (15,16), is a little bit higher than it was reported in 
Australia - 2% (17), but lower than figures detected in 
Canada – 6.2% (18). At the same time figures of preva-
lence of HPV16/18 almost twice higher than findings of 
previous study conducted in Tbilisi in 2007 – 1.8% (9) 

Our study, as well as international studies (15,17), 
demonstrate that the prevalence of HPV 16/18 decreases 
with age. Specifically, in women aged 30-39 years, it is al-
most 2 times higher than in women aged 40-49 years 
(5.6% vs 3%, p=0.01), and 5.6 times higher than in wom-
en aged 50 years and older (5.6% vs 1%, p=0.01). The 
prevalence of PAP atypia also follows a similar trend in 
different age categories, with the highest occurrence in 
women aged 30-39 years (14.8%), decreasing in women 
aged 40-49 years (11.1%), and being almost 2.5 times low-

er in women aged 50 years (5.4%) (p=0.003). But our 
study revealed a different rate of abnormal Pap test preva-
lence (11%) compared to studies conducted in other Euro-
pean and Asian countries, where its rate was lower and 
varies from 1.8% to 7.3% (in Turkey 1.8%, in the United 
Emirates - 4.9%, in Romania 5.9%, in Iran 4.04%, in Italy 
2.4%, in Belgium 3.7% , in Croatia 7.3%.  (19-25) 

Prevalence of CIN2+ disease in our study was 1.3% 
and had no differences among age groups (p=0.82). This 
discrepancy in the age distribution of HPV prevalence and 
abnormal Pap results versus CIN2+ results can be ex-
plained with several facts:  

Firstly, it is possible that the risk factors for acquiring 
HPV infection and developing CIN2+ lesions are differ-
ent. HPV infection is primarily transmitted through sexual 
contact, and younger women may be more likely to engage 
in risky sexual behavior. In contrast, the development of 
CIN2+ lesions may depend on other factors, such as im-
mune status or genetic predisposition, which may not be 
related to age. Secondly, the natural history of HPV infec-
tion may differ from the development of CIN2+ lesions. 
While most HPV infections clear up on their own within a 
year or two, some persistent infections can lead to the de-
velopment of precancerous lesions. The time between 
HPV infection and the development of CIN2+ lesions can 
vary widely, and may not be strongly related to age. It's 
also possible that other unmeasured factors, such as smok-
ing or other co-infections, may be confounding the associ-
ation between age and CIN2+ risk. (26-30) 

Multivariate analysis showed strong association be-
tween the presence of HPV /16/18 and CIN2+ diseases, 
with a prevalence ratio of 49.9 and a p value of <0.0001. 
This clearly shows predictive value of HPV genotyping in 
predicting CIN2+ disease. With regard to PAP testing, 
abnormal values showed association with CIN2+ disease 
in univariate analysis, but lost significance in multivariate 
model. Nevertheless, the level of association between ab-
normal PAP result and CIN2+ disease was borderline at p 
value of 0.06, which means that the value of PAP test can-
not be fully ruled-out), suggesting that there may be a 
trend towards a significant association. It's worth noting 
that the results of the multivariate analysis may provide a 
more accurate and reliable estimate of the independent 
effect of each predictor variable on the outcome, as it 
takes into account the potential confounding effects of 
other factors. However, the interpretation of the results 
should be cautious and consider the specific research ques-
tion, study design, and potential sources of bias and uncer-
tainty. Overall, our results support use of HPV genotyping 
as primary screening method, but PAP test can be also 
valuable if genotyping is not available. 

High p-value for the prevalence of age categories indi-
cates that age of women was not the predictor of CIN2+ 
diseases and it can be found in all age groups from 30 to 
60. 
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Conclusion 

The prevalence of HPV 16/18 types and abnormal PAP 
results were found to be age-dependent, with higher rates 
observed among women aged 30-39 years, decreasing in old-
er age groups. However, no significant differences were ob-
served in the prevalence of CIN2+ across different age 
groups. These findings suggest the importance of regular 

screening for cervical cancer. The study also highlights the 
need for further research to understand the mechanisms be-
hind the age-dependent patterns of HPV infection and cervi-
cal cancer. Also, study results suggest that HPV genotyping 
may be a more reliable predictor of CIN2+ disease than PAP 
testing results and proves how important is implementation 
of HPV screening in Georgia.  

Figure 1. Study population flow 

Figure 2. Prevalence of HPV genotype 16/18, abnormal PAP and CIN2+disease by age categories 
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  Univariate model Multivariate model 

  
Prevalence ratio (95% 

CI) 
p val-

ue 
Prevalence ratio (95% 

CI) 
p val-

ue 

HPV         

Genotype 16/18 45.96 (15.89-132.94) 
<0.000

1 49 .90 (18.45-134.92) 
<0.000

1 

No genotype 16/18 1   1   

PAP         

Abnormal PAP 3.59 (1.13-11.47) 0.03 3.55 (0.94-13.43) 0.06 

Normal PAP 1   1   

Age categories         

30-39 1.72 (0.34-8.77) 0.52 0.56 (0.10-3.26) 0.51 

40-49 1.34 (0.27-6.58) 0.72 0.65 (0.11-3.98) 0.65 

50-59 1   1   

Table 1. Factors associated with the presence of CIN2+disease 
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