OpI/IFI/IHaJ'IBHLIC HUCCIICJOBaHUA

YJIK 578.827.1:618.1-089 doi:10.25298/2221-8785-2023-21-3-266-273
ASSOCIATION OF HPV16 VIRAL LOAD IN GENE L2 WITH CANCER
STAGES AND DEMOGRAPHIC CHARACTERISTICS IN CERVICAL
,.) CANCER PATIENTS FROM DHI-QAR PROVINCE, IRAQ

A. T. Jalil
Yanka Kupala Grodno State University, Grodno, Belarus

Background. Human papillomavirus (HPV) infection, especially high-risk HPV16, is a risk factor for cervical
cancer. HPV16 genotype demographic variations may affect carcinogenicity. HPV16 mutations and HPV16 DNA
concentration were examined in cervical cancer development in Dhi-Qar province, Iraq.

Aim of the study. The study endeavors to elucidate the demographic profile and the correlation between high-
risk human papillomavirus type 16 and the susceptibility to cervical cancer in Dhi-Qar Province, Iraq, alongside
comprehending the genetics of the minor capsid protein L2. The findings of the research could potentially aid in the
timely detection of cervical cancer and enhance the efficacy of measures aimed at preventing and managing cervical
cancer.

Material and Methods. 93 cervical cancer patients and 60 healthy controls participated in a 2017-2020 case-
control research. L2 gene amplification detected HPV. HPV16 DNA concentration and demographic variations were
assessed in cervical cancer patients.

Results. HPV16 infected 65% of cervical cancer patients, with a substantially greater viral load (1043.25+
8.50 1U/ml) than healthy persons (91.25+2.90). Cervical cancer was more common in women aged 43-52 (37%) and
32-42 (30%). HPV16 infections peaked in 2019 (78%,) and 2020 (69%), with older women having less infections.

HPV 16 infections were greatest in cervical cancer stages 1V (70%), 111 (68%), 1l (60%), and 0 (60%,).
Conclusion. HPV16 infections are rising among young women in Dhi-Qar province, Iraq, and HPVI16 DNA
concentration is associated with cervical cancer. The data suggest demographic differences in HPV16 genotype

development of cervical cancer.
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Introduction

Cervical cancer is a notable public health issue on
a global scale, ranking as the second most prevalent
form of cancer among women worldwide. As per the
World Health Organization's (WHO) estimations,
the number of reported deaths in 2012 was 8.2
million, and the rate has remained stagnant in recent
years [1]. Viral infections are responsible for a
notable proportion of human cancers, approximately
15-20 percent, during the multi-stage progression
of malignant tumors. Certain viruses are known to
play a significant role in this process. It has been
established in the last twenty years that specific
viruses play a substantial role in the development
of human cancer. The correlation between cancer
incidence and Human papillomavirus (HPV) has
been established. HPV is a sexually transmitted
virus, and a significant proportion of cervical cancer
specimens (99.7%) have been found to contain
high-risk HPV DNA [2-4]. There exist a total of 12
distinct types of HPV, namely 16, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58, and 59, which have been
identified as possessing oncogenic characteristics.
HPV 16 is considered the most hazardous among
the 13 primary high-risk genital HPV types and is
prevalent, causing more than 50% of all cervical
cancer cases globally [5]. The prevalence of HPV
infection in women without cervical lesions is
globally estimated to be 11-12%, with the highest
concentrations observed in sub-Saharan Africa
(24%), Eastern Europe (21%), and Latin America
(21%) [6-8]. The age-specific prevalence of HPV in
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the Americas and Africa exhibits a high incidence
among individuals under the age of 25, followed by
a decline in prevalence among those over the age of
45. The elevated incidence of HPV tumor genotypes
18 and 16 can be attributed to the development
of cancer, as well as the presence of carcinogenic
lesions and the extent of HPV contamination [9].
The development of cervical cancer has been shown
to involve persistent infection with oncogenic types
of HPV as a biological intermediary. Prior research
has successfully identified the diagnostic markers
for the aftereffect of high-risk HPV infection [10].
The potential utility of HPV viral load as a marker
for persistence and to distinguish between regressing
intraepithelial neoplasia2 (CIN2) and CIN3 lesions
has been suggested based on 2-3 consecutive
measurements of the degree of CIN. This finding
has implications for the management of these lesions
[11]. Research has indicated that the heightened
viral load of HPV can serve as an alternative
measure for persistence, and its capacity to forecast
the likelihood of squamous intraepithelial lesions
(SIL) has been documented in literature [12]. The
objective of the current investigation is to evaluate
the potential of HPV16 viral load as a prognostic
indicator for the advancement of cervical cancer
in Dhi-Qar Province. This will be accomplished
by means of qRT-PCR amplification of the minor
capsid protein L2. The L2 protein, with a length of
roughly 500 amino acids, serves a crucial function
in the virion assembly process and is believed to
possess a molecular weight of 55KDa [13]. The
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study endeavors to elucidate the demographic
profile and the correlation between high-risk human
papillomavirus type 16 and the susceptibility to
cervical cancer in Dhi-Qar Province, Iraq, alongside
comprehending the genetics of the minor capsid
protein L2. The findings of the research could
potentially aid in the timely detection of cervical
cancer and enhance the efficacy of measures aimed
at preventing and managing cervical cancer.

Material and Methods

Study design

The study in question was a case-control
investigation that took place over the course of three
years, from 2017 to 2020. The research was carried
out at two distinct locations: the Yanka Kupala State
University of Grodno and the Al-Hussein Teaching
Hospital Histopathological Unit in Dhi-Qar
Province, Iraq. The hospital administration obtained
the consent form from the patients, and the study
adhered to the principles of Al-Hussein Teaching
Hospital. The study participants provided written
informed consent to participate in the research.

Sample collection

The Histopathology Laboratory at Al-Hussein
Teaching Hospital in Dhi-Qar Province, Iraq,
collected samples from cervical cancer tissue
blocks stored between 2017 and 2020. A total
of 93 samples were obtained. The samples were
organized based on the patient's name and age,
diagnosed histologically, and categorized by the
stage of cancer progression. An additional cohort of
60 women who were in good health were recruited
to serve as the control group. The study obtained
approval from the institutional ethics committee of
Al-Hussein Teaching Hospital, with a designated
approval number of 66 on 16.03.2020.

DNA extraction

The extraction of genomic DNA from tissue
samples embedded in paraffin blocks was carried
out using the G-spinTM Total DNA Extraction Kit,
following the protocol for fixed tissues as provided
by the manufacturer. The concentration and
purification of totall DNA were conducted using a
Nanodrop spectrophotometer (THERMO, USA) by
measuring the absorbance at 260/280 nm.

Conventional PCR and Quantitative Real-Time
PCR (gRT-PCR)

In this study, the HPV qPCR primers utilized for
the minor capsid protein L2 gene were developed
through reference to the NCBI-Genbank database
sequence(MH777342.2). Theprimersequencesareas
follows: Forward-TGAAAATCCCGCCTTTGAGC
and Reverse - TGTGCCTTCAGGTGTTTCAC.
The preparation of the PCR master mix was
conducted in accordance with the manufacturer's
guidelines, utilizing the RealMODTM Green
SF 2X qPCR mix. The components of the mix
were subjected to centrifugation at 3000 rpm
for a duration of 3 minutes, utilizing the Exispin
vortex centrifuge. The study employed qRT-PCR
under the conditions specified in Table 1, with
the CT value serving as the basis for real-time
data analysis. In addition, PCR primers targeting
HPV16 were developed for the L2 gene encoding
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the minor capsid protein. The forward primer
sequence is 5'-CCGGCTACTGAAGTGGTGTT-3'
and the reverse primer sequence s
5-TACCAGCACGTTCAGCCAAT-3". The PCR
master mixture was formulated utilizing the Maxime
PCR PreMix Box, and subsequently, the HPV16
DNA was incorporated into the master mixture in
accordance with the manufacturer's instructions.
The PCR tubes were subjected to centrifugation
at 3000 rpm for a duration of 3 minutes using the
Exispin vortex centrifuge. Subsequently, the T100
Thermal Cycler manufactured by BioRad USA was
introduced and standard thermocycling conditions
were employed. The PCR thermocycler parameters
were executed using an initial denaturation at
95°C for 5 minutes for a single cycle, followed by
denaturation at 95°C for 30 seconds for 35 cycles,
annealing at 58°C for 35 cycles, extension at 72°C
for 1 minute for 35 cycles, and a final extension at
72°C for 5 minutes for a single cycle. To confirm the
presence of a 511 bp band, the PCR products were
subjected to visualization on a 1% agarose gel that
was stained with ethidium bromide and exposed to
UV light.

Table 1. — Thermocycling conditions for gRT-PCR
amplification

Tabnuya 1. — Y cnoBus TepMOUUKIMPOBAHUS IS aMILIH-
(uxarum qRT-PCR

PCR step Temp. Time repeat
Initial activation 95°C 10 min 1
Denaturation 95°C 15 sec.

. 40 cycl
::izz::;g e 60°C 30 sec v

Statistical analysis

The statistical analysis was performed on the
data acquired. An independent samples t-test was
conducted. The Mann-Whitney U test was conducted
to analyze the dependent variables. The statistical
analysis was conducted using GraphPad Prism v8.0
software, Statistical Package for Social Sciences
version 20, and Microsoft Excel 2010. Statistical
significance was determined by considering only
those results that exhibited a p-value of less than
0.05.

Results

Demographic data of studied samples

The present research centered on the examination
of HPVI16 in females afflicted with cervical
carcinoma. The present study involved a cohort of
93 female patients diagnosed with cervical cancer
between 2017 and 2020. The data presented in
Figure 1A indicates that the majority of cases were
observed in the years 2018 (36%) and 2019 (29%),
whereas the lowest number of cases were recorded
in 2017 (17%) and 2020 (18%). These discrepancies
in case distribution across the years are further
highlighted in Table 2. The study included patients
aged between 32 and 78 years, with a mean age
of 49.34+3.94. The control group consisted of 60
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healthy individuals aged between 32 and 77 years,
with a mean age of 45.71+4.61. Table 3 provides
a summary of the characteristics of the study
participants. On the contrary, the age distribution of
patients was categorized into four distinct groups,
as illustrated in Figure 1B. The findings revealed
that the majority of females diagnosed with cervical
cancer were within the age bracket of 43-52 years
(37%), followed by those aged between 32-42 years
(30%) and 63-78 years (20%).

Level of HPV-16 L2 gene in studied samples

The current investigation employed the SYBR
green qRT-PCR technique to quantify the HPV16
L2 gene (as depicted in Figure 2). The findings
revealed that out of 93 women diagnosed with
cervical cancer, 60 (65%) exhibited positivity for

Cervical cancer cases

19 (20%)

2017
2018
2019
2020

]

ETTT

p= 0.098

Figure 1. — A: Distribution of cervical cancer according to periods of detection.
B: Frequency of cases according to age groups
Pucynox 1. — A: Pacnpedenenue paka wieiiku MamKu no nepuooam 0oHapyicenus.

B: Yacmoma clyuaes 6 3asucumocmu om 603pacmHublx cpynn

Table 2. — Evaluation differences in the number of cases throughout

detection by LSD analysis

Taﬁﬂl«llﬂl 2. — Paznmmums B OIICHKAaX KOJMYECTBA CIIydacB IPH BBISABIICHUU C TIOMO-

mpero ananusa LSD

Cervical cancer cases in each group ages

p=0.044

HPV16, whereas only 5 (8%) of the healthy control
group tested positive (as illustrated in Figure 3A).
The viral load was determined based on the viral
copy number, revealing a statistically significant
difference (P = 0.001) in viral load levels between
the case and control groups. The study findings
indicate that cervical cancer patients exhibit a high
HPV16 load, which ranges from 1.09x102 IU/ ml
to 5.07% 103 IU/ ml, with a mean £+ SD viral load
of 1043.25 + 8.50 IU/ ml. Conversely, healthy
individuals exhibit a significantly lower viral load,
ranging from 88 [U/ ml to 101 [U/ ml, with a mean
+ SD viral load of 91.25 + 2.90 IU/ ml, as presented
in Table 4.

HPV-16 viral load in studied samples

Figure 3B illustrates the distribution of viral
load among different age
groups of patients. The
findings  indicate  that
females diagnosed with
cervical cancer between
the ages of 32-42 and 43-
52 exhibit the highest mean
of HPV 16 load. However,
the mean of viral load was
observed to be similar
in the age groups of 53-
62 and 63-78 years. The
findings indicate that there
were notable variations
in the transmission of
viral load among distinct
age cohorts of patients
(P=0.021, X2=9.77,
DF=3). Additionally,
the distribution of viral
load based on stages of
cervical cancer revealed
statistically significant
variations (P=0.001,
X2=55.8, DF=4), with the
highest mean (4022 [U/ml)
of HPV16 load observed
in females diagnosed with

2 - 3242
43-52
B 53-62

 — 6378

Years of sample detection 2017 2018 2019 2020 distant metastasis (stage
020 077 00215 e III). The findings indicate

: : : a rise in HPV16 load
2019 0.0472* 0.0844 among patients in cancer
2018 0.0257* stages II and IV, with
2017 respective mean values of

*Correlation is significant at the 0.05 level (2-tailed)

Table 3. — Comparison of patients and healthy control group
Taoauya 3. — CpaBHEHME MALIMEHTOB U KOHTPOJBHOM IPYIIIbI 310POBBIX

3172 1U/ml and 3200 IU/
ml. Conversely, the lowest
mean value of viral load
(987 IU/ml) was observed
in stage I of cervical cancer,

TN , i
1 as illustrated in Figure 3C.
Case-control comparison Samp les’ stage

Ages / years Patients group Healthy control group P-value Figure 4 presents the

Age range 3078 3279 gtaging of cervical_ cancer
Mean £SD 49.34+3.94 45.7144.61 0.432 [NS] }Itll te?;;?éiz?(ife dgzl:tlilonﬂcl)i"
e 051 0.60 Gynecology and Obstetrics
N 93 60 (FIGO). The findings

NS=No Significant (p>0.05); SD=Standard Deviation;, SE=Standard Error; N=Number
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indicate that a majority of
cases were diagnosed in
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Table 4. — Compared case-control viral load
Tabnuya 4. — CpaBHeHHE BHUPYCHOHl Harpys3ku
ClTy4aii-KOHTPOJIb

Viral Load Case-control comparison
: P-value
05 oo (IU/ml) Case Control
oal ... e TR A Range 1.09x10*-5.07x10° 88-101
o2 oL Mean+SD 1043.25+8.50 91.25+2.90 0.001*
00 it A S st - SE 1.097 0.374
1] 1‘0 20 3‘0 40 N. 60 60

Cycles

Figure 2. — Real-Time PCR amplification plot of L2 gene for
detection HPV16
Pucynok 2. — I'pagpux amnaugpuxayuu zena L2 memooom I[P ¢
peanbHom epemenu 015 oonapysycenus BIT416

100+
75
£ =3 Positive
& - Negative
g 50 ativ
:
25+
o~
Cases Healthy
Frequency of HPY-16 infoction
B Viral load in age groups
BO00 =
5500 =
50004
g 4500
= 40—
3 3500
R
[
: 2500 =
2000
§ 1s00d
b T
500
[T
3242 4382 6362 637R
Amn muniima fonmak
C Viral load in cancer stages
5000 =
4500 = T
A000 =

Mean of viral load {IUfmi)
B
g
L

Stage 0 Stage| Stage | Swge Wl Stags IV

Cancer stages

Figure 3. — A: HPV16 prevalence in the categories under
study (Cases p-value = 0.034, Controls p-value = 0.006).
B: Dispersion of viral load by patient age groups (P=0.021,
X2 =9.77, DF=3). C: Viral load distribution according to
cervical cancer stage (P=0.001, X2 =55.8, DF=4)
Pucynok 3. — A: Pacnpocmpanennocmo BII916 ¢ uccineoyemvix
kamezopusax (3nauenue p 0,034 ona ciyuaes, 3Hauenue p O Kon-
mponsuoi zpynnet = 0,006). B: Pacnpedenenue eupycroii Hazpy3Ku
no eo3pacmusim zpynnam nayuenmos (P=0,021, X2=9,77, DF=3).
C: Pacnpedenenue 6upycHoii Hazpy3Ku 6 3agUcCUMOCHI OM CHAOUU
paxa weiiku mamku (P=0,001, X2=55,8, DF=4).
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*Significant correlation (p<0.05)

advanced stages III (40%) and 1V (32%), while a
smaller proportion of cases were identified in stage
0 (Carcinoma in situ) and stage II (invasion of
surrounding organs or tissue), accounting for only
5% and 11% of cases, respectively. The present
findings indicate statistically significant variations
(p<0.05) in the prevalence of cancer stage across
different age cohorts, as presented in Table 5.
Specifically, the majority of patients in age groups
1, 2, and 3 exhibited cancer in stage III (42%, 41%,
and 39%, respectively), whereas a higher proportion
of elderly patients in age group 4 had cancer in the
stage of distant metastasis (47%).

Cervical cancer cases in each stage

Stage 0
Stage |
Stage Il
Stage Il
Stage IV

pooonm

37 (40%)

p=0.034

Figure 4. — Distribution of cases according to cervical
cancer stages
Pucynok 4. — Pacnpedenenue ciyuaes

no cmaousam paka weiKu mamku

Detection of HPV-16 DNA by PCR

The findings of the genetic screening conducted
on HPV DNA through conventional PCR indicate
that 60 (65%) of the cervical cancer cases analyzed
were found to be infected with HPV. In contrast,
only 5 (8%) of the healthy control group were found
to be positive for HPV. Statistically significant
differences (p<0.05) were observed in the frequency
of HPV between the cases and control groups, as
presented in Table 6.

Distribution of HPV-16 infection in a time line

The survey findings (Figure 5) indicate a
higher prevalence of HPV16 infections in 2019
(78%) and 2020 (69%) compared to the lowest
recorded infections in 2017 (47%) (p = 0.045). The
prevalence of HPV16 infection is influenced by age
cohorts, as evidenced by the findings indicating
a higher incidence of infections among younger
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Table 5. — Distribution cancer stages according to age groups
Tabnuya 5. — PactipeiesieHne cTajiuii paka 1o BO3paCcTHBIM IpyInaM

. y e Stage 0 Stage I Stage II Stage II1 Stage IV
Age Groups i 568 (N=5) (N=11) (N=10) (N=37) (N=30) X P-value
Years Number
N (%) N (%) N (%) N (%) N (%)
Groupl 32-42 12 2(17) 4(33) 1(8) 5(42) 0(0) 1352 | 0.009*
Group2 43-52 34 3(9) 1(3) 3(9) 14 (41) 13 (38) 9.773 | 0.013*
Group3 53-62 28 0(0) 5(18) 4(14) 11 (39) 8 (29) 1060 | 0.011%
Group4 63-78 19 0(0) 1(5) 2(11) 7(37) 9 (47) 1628 | 0.008*
*Significant correlation (p < 0.05); X2 = chi-square
Table 6. — Compared prevalence of HPV infection in cases and control
Taobauya 6. — CpaBHuTenbHas pacipoctpaHeHHOCTh BITU-nH(pekuun B ciydasx u KOHTpoIe
. Cases Healthy control
PCR detection of HPV P-value
N (%) N (%)
Positive 60 (65) 5(8) 0.0031*
Negative 33 (35) 55 (92) 0.0111%
Total 93 (100) 60 (100) -
cases of cervical cancer exhibit positivity for
100+ ~ HPV16. The frequency of viral genotypes in a
p=0.034 p=0.045 Mexican population was found to be influenced by
80+ —— geographical area, as reported in a conducted study.
According to a study conducted in Jalisco,
60~ Aguascalientes, and Zacatecas, it was found that
HPV 51 and 16 exhibit the highest prevalence rates
[16]. According to a separate investigation carried
409 out in Tlaxcala, the genotype with the highest
prevalence was HPV 16 and 18 [17]. According to
20+ current data, it has been observed that females
belonging to the age groups of 32-42 years and
0- 43-52 years exhibit the highest HPV 16 copy number.

R R - S P S SR
e & & & el s S S S S
gﬁg@ee‘@ &P ¥R e ¢
1 1 1 1 | ]
I 1T 1 T 1
Cancer stages Age groups Years of collection

Figure 5. — The distribution of HPV16 infection, based on
cervical cancer stages, age groups, and the years of sample
collection,s
Pucynok 5. — Ppacnpeoenenue ungpexyuii BIT416 ¢ 3a6ucumocmu
om cmaouu paKa welKu MamKu, 603pACHHbIX 2PYRR U Jiem coopa
oopazyoe

women in age groups | and 2, with a subsequent
decline in infection rates among older women in
age groups 3 and 4 (p = 0.034). On the other hand,
the distribution of HPV16 infections with respect
to cervical cancer stages indicated that the greatest
incidence of infections was observed in stage IV
(70%), succeeded by stages II1 (68%), 11 (60%), and
stage 0 (60%), whereas only 45% of stage I cases
exhibited viral infection (p = 0.076).

Discussion

According to epidemiological research, the
primary measure for preventing cervical cancer and
reducing expenses is the implementation of early-
stage screening [14]. According to the source, the
most notable variants of HPV include 18, 16, and 52
[15]. Consistent with prior research, the current
investigation revealed that 60 instances out of 93

270

This finding is consistent with a previous study
conducted in Iraq by Pity et al. (2019), which
reported the highest prevalence of HPV positivity in
the age group of 30-49 years [18]. The absence of a
coordinated vaccine program in Iraq has resulted in
an unusually high incidence of cervical HPV, as
reported in reference [19]. Multiple research studies
have demonstrated that the evaluation of viral load
in cervical specimens for oncogenic forms of human
papillomavirus (HPV), such as HPV16, is a suitable
method for predicting the likelihood of recurrent
infection and the risk of developing squamous
intraepithelial lesions (SIL) and cervical cancer
(CC) [20]. The relationship between the progression
of cervical cancer and the viral load of HPV is a
topic of debate within the academic community.
The current investigation examined the distribution
of viral load in relation to various stages of cervical
cancer. The findings revealed statistically significant
differences, with the highest mean HPV16 load
(4022 IU/ml) detected in females who had progressed
to distant cancer (stage I1I). Additionally, an increase
in viral load was observed in patients with cancer
stages IV and II (3200 IU/ml and 3172 IU/ml,
respectively). Conversely, the lowest mean viral
load (987 IU/ml) was observed in stage I of cervical
cancer. The aforementioned observation has been
corroborated by previous research, which has
documented a correlation between elevated HPV
load in cytological investigations and a heightened
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susceptibility to developing carcinoma in situ [21].
Furthermore, the present findings are consistent
with those of Moberg et al. (2005), who reported a
positive correlation between elevated viral load in
cervical smears and an increased risk of developing
cancer in the future [22]. The hypothesis posited by
Peitsaro et al. (2002) is congruent with the current
study's findings. Differences in the sampling process
can lead to variations in the quantity of cells present
in a sample, ultimately impacting the viral load
measurement. The absence of a standard has created
a significant obstacle to the utilization of viral load.
Multiple research studies have demonstrated a
positive correlation between an escalation in viral
load and an increase in both the severity and
likelihood of lesions [23]. The researchers Shen et al
employed micro-cutting technology to collect viral
load data across various stages of cervical cancer.
The study findings indicate that viral load may serve
as a significant independent predictor in cases of
high-grade disease. Several recent studies have
utilized viral load as a triage strategy, either in
combination with other methods or as a standalone
approach, for HPV primary screening [24]. Duan et
al. employed the BioPerfectus Multiplex Real-Time
PCR assay (BMRT) to quantitatively assess the
quantity of single-copy genes in their study. The
present assay exhibits the ability to identify 14
subtypes of high-risk HPV and 7 subtypes of low
and medium risk strains, while also providing a
quantification of viral load per unit cell. The qRT-
PCR-based method that targeted the HPV16 L2
gene demonstrated uniformity in the outcomes for
viral load, SIL, and cancer grade, according to a
study [25]. The prevalence and types of circulating
HPV vary significantly across diverse populations
and age groups within populations. The current
study reveals an increase in HPV16 infections in
Dhi-Qar province, Iraq, particularly among young
women, and its association with the progression of
cervical cancer. This finding is consistent with
previous research conducted in different regions of
the world, which has demonstrated the prevalence
of HPVI16 among young individuals and its
involvement in the development and progression of
cervical cancer [26]. With the exception of Latin
America and the Caribbean, where prevalence tends
to increase later in life in a bimodal pattern, a global
trend of declining age-specific prevalence has been
observed across all regions. The incidence and
severity of specific types of HPV may vary, with a
greater prevalence observed among Aboriginal and
black populations based on ethnic differences.
However, the present investigation contradicts
recent research conducted in developed nations,
which has suggested a decline in the incidence of
HPV16 infection in recent times. This could be
attributed to the implementation of vaccination and
surveillance systems in those countries, which have
consequently resulted in reduced infection rates
[22]. In 2019, Torres-Poveda and colleagues noted
that developed nations have experienced a decrease
in the occurrence and mortality rates of cervical
cancer over the last four decades. This can be
attributed in part to the implementation of organized
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cytological and vaccination programs. HPV vaccines
have been found to be highly effective in reducing
genotype and disease infections in women who do
not have a history of new or existing HPV infections.
Despite the promising introduction of the HPV
vaccine program, the challenges associated with
HPYV prevention and the treatment of related diseases
persist in many developing and underdeveloped
countries worldwide. This issue remains a pressing
concern [27]. The prevalence of HPV-16/18 was
found to be comparable to the findings of a previous
study conducted in Mexico, which is of note.
Regrettably, obtaining assertions concerning
commensurate infection burdens is arduous due to
the distinct trials, albeit inferior to those observed in
other Latin American populations [28]. The study
documented patient-reported symptoms and
colposcopy findings within positive and negative
HPYV classes, as well as risk factors associated with
HPV and HIV infections. These risk factors included
age variability, multiple sexual partners, history of
hormone contraception, and smoking. The topic of
interest is the relationship between HPV. The
prevalence and mortality rates of cervical cancer
exhibit significant geographic variation, despite the
availability of robust screening procedures, thereby
rendering it a noteworthy public health issue.
Moreover, there exists a notable variation in the
prevalence of age-specific HPV across diverse
demographic groups, with two distinct peaks of
HPV positivity observed in younger and older
women. Numerous studies have been conducted
globally on account of the diverse HPV genotypes,
the epidemiology of HPV infection, and carcinogens.
Nonetheless, there exist several countries where the
incidence based on population has yet to be observed.
The screening protocols for cervical cancer exhibit
variation across different nations. It is anticipated
that organized cervical screening initiatives will
yield greater success compared to opportunistic
screening programs. The utilization of screening
services has been associated with a reduction in the
incidence and mortality rates of cervical cancer, as
evidenced by various studies [29]. The prevalence,
rate, and dispersion of the HPV 16 genotype exhibit
a low incidence in Central and Eastern Europe. The
epidemiology of HPV infection in Kazakhstan, a
country in Central Asia, lacks available data. The
existing literature on the subject is limited to a few
publications in international peer-reviewed journals
and numerous articles in local medical journals [30].
The prevalence of HPV infection in African
countries such as Nigeria, Guinea, South Africa, and
Kenya is higher compared to that of the European
population. Specifically, the incidence rates in
Nigeria, Guinea, South Africa, and Kenya are
26.3%, 47.9%, 41%, and 38.8-42.3%, respectively,
as reported in a previous study [31]. In this study, a
PCR-based protocol was utilized to investigate
whether the viral load serves as a reliable indicator
of HPV 16 burden.

Conclusion

The present study concludes that there has been
a surge in HPV16 infections in Dhi-Qar Province/

271



OpI/IFI/IHaJ'IBHLIC HUCCIICJOBaHUA

Iraq in recent times, particularly among the female
youth population. Furthermore, these infections
have been found to be linked with the severity of
cervical lesions. qRT-PCR has the potential to serve
as a primary screening modality for females who test
positive for HPV. However, further investigation
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ACCOLIMALIMA BUPYCHOM HAT'PY3KU HPV16 B TEHE
L2 CO CTAAUAMU PAKA U JEMOI'PAOUYECKUMU
XAPAKTEPUCTUKAMU Y NALIIUEHTOB C PAKOM IIEMKH

MATKUN U3 ITPOBUHIINUA IN-KAP, HPAK
A. T. /Icanun

I'poonenckuii cocyoapcmeennviti ynusepcumem um. A. Kynanwt, I poono, berapyce

Beeoenue. Unghexyus supyca nanunnomer yenosexa (BI14), ocobenno svizvisaemasn BIIY svicokoeo pucka muna
16 (BI1416), — pakmop pucka pazeumus paxa wietiku mamxu. [Jemoepaguyeckue sapuayuu cenomuna BIT916 moeym
enuams Ha kanyepozennocmv. Mymayuu BIT916 u xonyenmpayus JJHK BII916 Ovinu uccredoganvl npu pasgumuu
paka wetiku mamku 6 nposunyuu /{u-Kap, Upak.

Lenv. B uccredosanuu denaemcst RONbIMKA 8bIACHUMb 0emozpaghuieckuii npoguis u koppensyuio mexcoy BIT416
U BOCHPUUMYUBOCIBIO K PAKY Wieliku mamku 6 nposunyuu /[u-Kap, Upak, a makoice nousims 2eHemuKy 6mopocmenet-
HO20 KancuoHozo benka L2. Pe3ynomamul uccied08aHus NOMeHYUAIbHO MO2YI NOMOUYb 8 COEBPEMEHHOM BbIABIEHUU
PaKa welKy MamKu u no8blcums 3¢hexmusHocms Mep, HanpaGIeHbxX Ha npouUIaKmMuUKy u ieuexue.

Mamepuan u memoowt. 93 nauenma ¢ pakom wetiku mamiu u 60 300po6uIX M100€el U3 KOHMPOILHOU 2PYNNbL NPU-
HAU yuacmue 6 ucciedosanuu ciyyati-koumpouas 2017-2020 ze. Amnaugurayus eena L2 évisieuna BITY. Konyenmpa-
yust JTHK BIT4916 u 0emoepagpuueckue usmenenus: Ovliu OYyeHeHvl y NaYUeHmos ¢ paKom Wletiku Mamku.

Pesynvmamoi. BIT916 oonapysicusanca y 65% nayuenmos ¢ pakom wielku Mamxu ¢ CywecmeeHno boavuiell 6u-
pycuou Haepyskoul (1043,25+8,50 ME/mn), yem y 300poguix mooeil (91,25+2,90). Pax wetiku mamxu yawe cmpeuai-
ca y orceruun 43-52 nem (37%) u 32-42 nem (30%). Iux ungpexyuti BIT916 npuwenca na 2019 (78%) u 2020 (69%)
22., NpU IMOM Y NOACUTBIX JiCeHUUH ObLi0 menvue ungexyuti. Ungexyuu BITH16 6viiu naubonee svlipasicervl npu
paxe wetiku mamku 6 1V (70%), Il (68%), 1 (60%) u 0 (60%) cmaousix.

Buisoowvr. Ungpexyuu BITH16 pacmym cpedu monodwix sxcenwun ¢ nposunyuu Ju-Kap, Upax, u xonyenmpayus
JHK BII416 ceszana ¢ pakom weluku mamku. JanHvle ceudemenbCmayom o 0emMoepauueckux pasiudusix 6 pazeu-
muu paka wetiku mamku no eenomuny BIT416.

Knrouessie cnosa: pax wietiku Mamku, 8Upychas Hazpyska, cmaouu paxa, een L2, konuuecmeennas ITL[P.

Jna yumuposanus: [oicanun, A. T. Accoyuayus supycroii naepysku HPV16 6 eene L2 co cmadusimu paka u demogpaguueckumu
Xapaxmepucmuxamu y nayueHmos ¢ pakom wetiku mamxu uz nposunyuu /Ju-Kap, Upax / A. T. [canun // JKypnan I poonenckozo
2ocyoapemeennozo meouyunckozo yuusepcumema. 2023. T. 21, Ne 3. C. 266-273. https://doi.org/10.25298/2221-8785-2023-21-3-
266-273.
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