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ABSTRACT

Purpose of the study. To study the histological type, grade of tumor differentiation in patients with primary and recurrent 
clinically non-muscle- invasive bladder cancer (NMIBC) with highly carcinogenic human papillomavirus (HPV) infection.
Patients and methods. Formalin- fixed and paraffin- embedded bladder tumor tissue samples have been studied in 159 
patients who underwent transurethral resection (TUR) of the bladder, for the presence of HPV DNA. To detect, quantify and 
differentiate DNA of HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68 genotypes in the samples, the AmpliSense® HPV 
HRC genotype- titer- FL was used. The result of the study was taken into account when the amount of DNA of the β-globin 
gene was at least 1000 copies per reaction. In order to statistically analyze our data we used the Fisher exact test and also 
calculated the odds ratio (OR) and 95 % CI.
Results. According to the results of the study, out of 159 patients, high-risk HPV DNA was detected in the tumor tissue in 59 
(37.1 %), of which HPV type 16 was found in 52 patients (89.4 %), HPV 18 was detected in 4 patients type (6.7 %) and type 
35 in 3 (5.08 %). In a morphological study of the tissues of HPV-positive patients, the grade of tumor differentiation was 
G2 in 18 cases (30.5 %), G3 in 37 blocks, and G1 was detected only in 4 cases (6.7 %). In the presence of HPV, the chance 
of detecting a stage G3 tumor increases by 4.3 times. According to the received data, we can assume that there is a close 
relationship between detection in HPV patients of high-risk genotypes with moderately differentiated and low-differentiated 
forms of bladder cancer.
Conclusion. this study may indicate that HPV infection affects the grade of tumor differentiation, and this, in turn, may allow 
the use of the HPV test to assess the nature of the development of relapse and/or progression of the disease.
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КЛИНИКО-МОРФОЛОГИЧЕСКИЕ ОСОБЕННОСТИ ТЕЧЕНИЯ РАКА МОЧЕВОГО ПУЗЫРЯ 
У ВПЧ-ИНФИЦИРОВАННЫХ БОЛЬНЫХ
А. А. Пулатова�, С. Н. Димитриади, Д. С. Кутилин, Т. А. Зыкова, Е. М. Франциянц,  Е. А. Шевякова,  
В. К. Хван, С. И. Гончаров 

НМИЦ онкологии, г. Ростов-на-Дону, Российская Федерация
� dr.pulatova05@gmail.com

РЕЗЮМЕ

Цель исследования. Изучение гистологического типа, степени дифференцировки опухоли, у больных первичным 
и рецидивирующим клинически немышечно- инвазивным раком мочевого пузыря (НМИРМП) при инфекции вирусом 
папилломы человека (ВПЧ) высокого канцерогенного риска.
Пациенты и методы. Изучены образцы фиксированных в формалине и залитых в парафин тканей опухолей мочевого 
пузыря у 159 пациентов, перенесших трансуретральную резекцию (ТУР) мочевого пузыря на наличие ДНК ВПЧ. Для 
выявления, количественного определения и дифференциации ДНК ВПЧ 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 
68 генотипов в образцах использовали набор реагентов «АмплиСенс® ВПЧ ВКР генотип-титр- FL». Результаты учиты-
вались при количестве ДНК β-глобинового гена не менее 1000 копий на реакцию. Для проведения статистического 
анализа полученных нами данных, мы использовали точный критерий Фишера, а также рассчитывали отношение 
шансов (OR) с 95 % ДИ (CI).
Результаты. По результатам исследования из 159 пациентов ДНК ВПЧ высокого риска была обнаружена в ткани 
опухоли у 59 (37,1 %), из них ВПЧ 16 типа у 52-ти больных (89,4 %), у 4-х выявлен ВПЧ 18 типа (6,7 %) и 35 типа у 3-х 
(5,08 %). При морфологическом исследовании тканей ВПЧ-позитивных пациентов степень дифференцировки опу-
холи в 18 случаях (30,5 %) являлась G2, в 37 блоках- G3 и лишь в 4 случаях (6,7 %) выявлен G1. При наличии ВПЧ 
повышается в 4,3 раза шанс обнаружения опухоли стадии G3. По полученным данным мы можем предположить, 
что имеется тесная связь между выявлением у пациентов ВПЧ генотипов высокого риска с наличием умеренно 
дифференцированных и низкодифференцированных форм рака мочевого пузыря (РМП).
Заключение. Данное исследование может свидетельствовать о том, что ВПЧ инфекция влияет на степень диффе-
ренцировки опухоли, а это в свою очередь, может позволить использовать ВПЧ-тест для оценки характера развития 
рецидива и/или прогрессирования заболевания.

Ключевые слова: рак мочевого пузыря, вирус папилломы чело века, уротелиальная карцинома, трансуретральная 
резекция мочевого пузыря
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INTODUCTION

Bladder cancer (BC) is one of the most common 
pathological conditions, which ranks 7th among 
men and 17th among women in the world. In Russia, 
this disease ranks 9th among the male population 
(4.6 %), and 16th among women population. In recent 
years, the incidence of bladder cancer has increased, 
however, the widespread use of visualization diag-
nostic methods allows diagnosing bladder cancer in 
75 % of cases at stage I-II of the disease. Neverthe-
less, this disease is a growing public health problem 
due to the frequent recurrence and progression of 
the tumor process [1].

Urothelial carcinoma, which accounts for about 
90 % of all cases of bladder cancer, is so far the most 
common histological type worldwide. The stratifica-
tion of bladder cancer can be binary, based on the 
depth of penetration, i. e. muscle- invasive (MIBC) 
and non-muscle- invasive (NMIBC) bladder cancer. 
NMIBC accounts for about 75 % of newly diagnosed 
urothelial cell carcinoma of the bladder [2]. Due to 
the high mitotic activity of urothelial bladder carcino-
ma (UBC), despite the radical transurethral resection 
of the bladder tumor and adjuvant intravesical ther-
apy, after performing transurethral resection of the 
primary tumor in NMIBC, relapse occurs in 30–60 % 
of cases [3].

Well-known risk factors for bladder cancer include 
cigarette smoking, several occupations associated 
with exposure to aromatic amines (for example, in-
dustrial production of dyes), cyclophosphamide and 
frequent use of the analgesic phenacetin. Possible 
carcinogens for bladder cancer are parasitic (schis-
tosomiasis) and bacterial agents (nonspecific urinary 
tract infections, gonorrhea), as well as viral infections 
such as human papillomavirus (HPV) [4; 5].

One of the most common sexually transmitted 
infections is HPV. During the examination of pa-
tients in medical centers of the Russian Federation 
(RF) in 2019 the HPV deoxyribonucleic acid (DNA) 
was discovered in 5015 (39 %) of 12946 examin-
ees. It was also noted that 3509 patients had one 
type of HPV, and 1957 patients had several types of 
HPV, and among 5015 people 8584 had HPV of dif-
ferent types [6]. There are more than 200 different 
types of HPV affecting human mucous membranes 
and skin, of which 14 types belong to the high-risk 
group (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 

68 and 73). Those are detected in 98 % of cases 
of cervical, vaginal and vulvar cancers. HPV 6 and 
11 are the most common cause of genital warts, 
whereas HPV types 16 and 18 lead to the devel-
opment of intraepithelial neoplasia and cervical 
cancer [7]. HPV is also a well-known mucosotropic 
carcinogen and a common cause of cancer in the 
anogenital region.

HPV DNA replication occurs only in the cells of 
the basal layer, and in the cells of other layers of the 
epidermis, viral particles only persist, including the 
transition zones of the multilayer epithelium into the 
cylindrical one. This process is controlled by virus 
proteins, which disrupt the normal process of cell 
differentiation, leading the death of the cellular nu-
cleus and, as a result, the alteration of the epidermis.

A feature of HPV is its ability to persist in the hu-
man body for a long time, affecting only the basal 
layer of the epithelium, while it does not penetrate 
into the blood. The virus resides in the form of an 
episome in the cell, and due to this infection course 
is often benign [8].

When comparing groups of HPV-positive and 
HPV-negative patients, higher cellular anaplasia was 
found in people with BC infected with HPV, due to 
which primary cancer is more often HPV-positive in 
contrast to recurrent [9].

According to a study by the Department of Hu-
man Pathology of Wakayama Medical University (Ja-
pan), using the in situ miRNA hybridization (RISH) 
RNAscope method, high-risk HPV E6/E7 mRNA 
was analyzed in shear of BC tissues filled with par-
affin. Low-grade and high-grade urothelial cancer 
(UC) were detected in 61 (26.8 %) and 167 (73.2 %) 
cases, respectively. Noninvasive UC was the most 
common tumor (39.5 %, including 37.3 % pTa and 
2.2 % PTIs), followed by invasive pT1 (21.9 %), pT2 
(18.0 %), pT3 (11.4 %), pT4 (3.1 %) and metastatic 
tumor (6.1 %) [3].

Despite the experimental and theoretical data 
accumulated up to date, many oncogenic proper-
ties of HPV, their involvement in the pathological 
process and influence on the processes of relapse, 
progression of bladder cancer remain poorly un-
derstood.

Purpose the study: to study the histological type 
and the grade of tumor differentiation in patients 
with primary and recurrent clinically muscle- noninva-
sive BC with HPV infection of high carcinogenic risk.
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PATIENTS AND METHODS

Our study involved patients with confirmed BC 
(n = 159) who underwent transurethral resection 
(TUR) of the bladder. The average age of the pa-
tients was 63.7 years ± 11.6 years. Among them 
136 men and 23 women were. All patients (n = 159) 
included in the study had a preoperative clinical 
stage cT1N0M0. The criteria for inclusion in the 
research work were the following: morphologically 
confirmed non-muscle- invasive urothelial bladder 
cancer in the clinical stage cT1N0M0, where can 
be performed transurethral resection. The patients 
voluntary participation in all stages of the study 
was confirmed by informed consents they have 
signed. We also put forward criteria according to 
which we excluded patients from the study, and 
those are: the presence of non-urothelial BC; the 
presence of therapeutic or psychiatric reasons that 
could potentially challenge the participation in the 
study; pregnancy or lactation; inability to perform 
transurethral resection of BC. Transurethral resec-
tion of the bladder for primary BC was performed 
in 97 patients, and 62 patients underwent surgery 
for recurrent BC.

HPV status of patients was determined by PCR 
test. The presence of HPV DNA was determined in 
tumor tissue, which was fixed in formalin and filled 
with paraffin (FFPE tissue). Before the analysis, the 
paraffin was removed with xylene and 96 % ethanol. 
HPV DNA of high cancerogenic risk was determined 
(16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 types) by 
PCR. The cross- binding of formalin to DNA was elim-
inated by incubation at a temperature of 90 °C after 
cleavage with proteinase. The result of the study 

was taken into account when the amount of DNA 
of the β-globin gene was at least 1000 copies per 
reaction. To carry out statistical analysis of the data 
obtained by us, we used the Chi-square Criterion with 
the Yates correction, the exact Fisher criterion, and 
also calculated the odds ratio (OR) with 95 % CI. To 
assess the strength of the relationship between the 
risk factor and the histotype, stage or relapse, a nor-
malized value of the Pearson coefficient or Kramer's 
criterion V was used.

STUDY RESULTS

According to our study, in samples from 159 FFPE 
DNA blocks, HPV of high oncogenic risk was detect-
ed in tumor tissue in 59 patients (37.1 %). HPV type 
16 of those was present in 52 patients (89.4 %), HPV 
type 18 (6.7 %) in four patients, and HPV type 35 was 
detected in three patient (5.08 %). During morpholog-
ical examination of the tumor tissue of HPV-positive 
patients, only 43 (72.6 %) patients had a typical tran-
sitional-cell BC, and 15 (24.4 %) patients had squa-
mous cell differentiation and 1 (1.7 %) patient had 
micropapillary BC (Table 1). The last two histological 
variants refer to tumors of high malignant potential 
(high-grade), which is a poor prognostic criterion. 
While in HPV-negative patients, 96 (96 %) patients 
had a typical transitional cell BC and 4 (4 %) patients 
had squamous cell differentiation

Evaluation of the significance of histotype dif-
ferences depending on the exposure to risk factor 
(HPV) showed that statistically significantly the ab-
sence of HPV infection leads to the development 
of transitional cell BC (Chi-squared criterion with 
Yates correction = 15.994, p < 0.001; Fisher's exact 

Table 1. Urothelial cancer morphological type depending on HPV presence

HPV-positive BC patients (n = 59) HPV-negative BC patients (n = 100)

Transitional cell BC (n = 139) 43 (72.9 %) 96 \ 100 (96 %)

Squamous cell BC (n = 19) 15 (25.4 %) 4 \ 100 (4 %)

Miscropapillary BC (n = 1) 1 (1.7 %) Not detected
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criterion (bilateral) = 0.00004, p < 0.05). At the same 
time, the strength of the relationship between the risk 
factor and the histotype was relatively strong (the 
normalized value of the Pearson coefficient = 0.451).

Histological examination of the tumor tissue of 
HPV-positive patients according to the degree of 
tumor differentiation obtained the following results: 
G2 was detected in 18 cases (30.5 %), G3 – in 37 
blocks (62.7 %) and only in 4 cases (6.7 %) G1 was 
detected (Table 2)

The statistical analysis showed that the presence 
of HPV reduces the chance of detecting a tumor of 
stage G1 (Lower limit, 95 % CI 0.140 Upper limit 95 % 
CI (CI) 1.427) and G2 (Lower limit 95 % CI 0.161. 
Upper limit 95 % CI 0.629). In the presence of HPV 
the chance of detecting a G3 stage tumor increas-
es by 4.3 times (The lower limit is 95 % CI 2,180, 
the upper limit is 95 % CI 8,578), according to the 
obtained data, we can assume that there is a close 
relationship between the detection of high-risk HPV 
genotypes in patients with the presence of moder-
ately differentiated and low-differentiated forms BC.

We also found that HPV does not significantly 
affect the development of grade G1, but affects the 

development of grade G2, as well as G3 (Fisher's 
exact criterion (bilateral) = 0.00003, p < 0.05).

In the structure of patients, recurrent HPV infec-
tion was detected more often (in 46.8 % of cases) 
than in patients with primary BC (in 30.9 % of cases) 
(Table 3).

According to the criteria for assessing the signif-
icance of differences in outcomes, our value (4.07) 
exceeds the critical one, which means that based 
on the application of Pearson's criterion χ2, the null 
hypothesis about the absence of a statistical rela-
tionship between the studied risk factor and the out-
come can be rejected at a critical significance level 
of 5 % (p = 0.044). At the same time, the value of the 
Yates-adjusted χ2 criterion is 3.419, which is less 
than the critical value (3.841), which means that we 
cannot reject the null hypothesis about the absence 
of a statistical relationship between the risk factor 
and the outcome (p = 0.065). It is also shown that 
there is a weak link between the development of 
relapse of BC and HPV infection (Kramer's criterion 
V = 0.160).

However, an analysis of the effect of HPV infec-
tion on disease recurrence when calculating the odds 

Table 2. The quantitative relations among HPV-positive and HPV-negative morphologically confirmed BC cases of different 
tumor grades of differentiation

HPV-positive BC patients (n = 59) HPV-negative BC patients (n = 100)

G1 (person) 4 (6.8 %) 14 (14 %)

G2 18 (30.5 %) 58 (58 %)

G3 37 (62.7 %) 28 (28 %)

Table 3. HPV status of the patients with primary and recurrent BC

HPV-positive BC patients (n = 59) HPV-negative BC patients (n = 100)

Primary BC (n = 97) 30 (30.9 %*) 67 (69.1 %*)

Recurrent BC (n = 62) 29 (46.8 %**) 33 (53.2 %**)

G3 37 (62.7 %) 28 (28 %)

Note: * – out of all patients with primary BC, ** – out of all patients with recurrent BC.
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ratio with a 95 % confidence interval showed that 
HPV infection increases the chances of relapse by 
2 times (Odds Ratio (OR) = 1.963, the standard error 
of the odds ratio (S) = 0.336, the lower limit 95 % 
CI = 1.015, the upper limit 95 % CI = 3.793).

After pathomorphological examination of the sur-
gically removed material migration of the stage from 
clinical preoperative T1 to stage T2 in the postoper-
ative material in HPV-positive patients with BC was 
observed 4.5 times more often (13.5 % of cases) 
than in HPV-negative patients (3 % of cases of BC), 
(Odds ratio (OR) = 5.072, S = 0.699, lower limit 95 % 
CI = 1.289, upper limit 95 % CI = 19.951) (Table 4).

Statistical analysis also showed the presence of 
an average strength of the relationship between the 
development of stage T2 and the presence of HPV 
infection (Kramer's Criterion V = 0.201). At the same 
time, the stage of the disease statistically significant-
ly depended on the presence of HPV (Chi-squared 
with Yates correction = 4,890, p = 0.028).

DISCUSSION

Many scientists believe that HPV type 16 is often 
actually involved in the process of BC formation. 
HPV-affected tumor cells are able to influence the 
microenvironment, causing tumor recurrence from 
normal urothelial cells that were in close proximity 
to the area of the removed tumor. The direct effect 
on the HPV microenvironment of an infected tumor 
during its removal may further contribute to a prog-
nostic factor [9].

HPV infection in most cases is cured sponta-
neously. In other cases, with the persistence of 
a high-risk virus, the risk of malignant neoplasm 
increases.

The confirmation of a specific type of HPV is nec-
essary because different types of this virus have 
different potential to participate in carcinogenesis: 
oncogenic types of HPV are 16 and 18 for instance. 

The detection of several types of virus is a negative 
outcome and a more severe course of the disease 
with a high risk of persistence.

Given the contradictory nature of the literature 
data on the role of human papillomavirus in the 
pathogenesis of bladder cancer, we sought to investi-
gate the frequency of their involvement in a cohort of 
patients with BC of varying degrees of invasion and 
differentiation. DNA was determined in 159 paraffin 
blocks for the presence of human papillomavirus. 
(16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 types) 
of high oncogenic risk were determined by real-time 
PCR. Due to the limits of analytical sensitivity, our 
data cannot exclude the presence of extremely low 
levels of HPV16 or HPV18 in bladder tumors. An-
other factor proposed to explain the differences in 
the prevalence of bladder tumors is that the virus 
may not infect all parts of the tumor tissue in the 
same way. Thus, if the samples are not taken from 
an infected area, the test may give a false negative 
result. Similarly, contamination during sampling can 
lead to false positive results [5].

Out of 59 HPV positive results, histological ex-
amination revealed squamous cell differentiation 
of the tumor in 15 (25.4 %). This type of differen-
tiation often indicates poor sensitivity to radiation 
and systemic chemotherapy. HPV infection was also 
detected in a single patient with micropapillary BC. 
One of the aggressive variants of the morphological 
component is micropapillary, and due to the low de-
gree of cell differentiation and invasion into the mus-
cle layer, the five-year survival rate in this variant of 
BC is 51 %. Of 59 HPV-positive patients, 37 (62.7 %) 
had a low degree of differentiation, 18 (30.5 %) had 
a moderate degree, and only 4 (6.8 %) had a high 
degree of differentiation.

It should be noted that in all patients with a posi-
tive HPV test, a low viral load was detected on aver-
age 2.1 ± 0.8 lg HPV\105 × β-globin, which we explain 
by the fact that all HPV tests used to date have been 

Table 4. Postoperative stages of BC patients following the TUR of the bladder

HPV-positive BC patients (n = 59) HPV-negative BC patients (n = 100)

Stage before the surgery/ 
number of patients T1 (n = 59) T2 (n = 0) T1 (n = 100) T2 (n = 0)

Stage after the surgery/ 
number of patients T1 (n = 51, 86.4 %) T2 (n = 8, 13.5 %) T1 (n = 97, 97 %) T2 (n = 3, 3 %)
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validated for the cervical epithelium and the viral load 
is estimated due to the severity of cervical intraep-
ithelial neoplasia. Clinically significant for cervical 
cancer and cervical intraepithelial neoplasia is the 
load from 3 to 5 lg 105 × β-globin, a high probability 
of developing cervical cancer is observed with an 
amount of more than 5 lg 105 × β-globin. At the same 
time, the assessment of viral load in bladder tumors 
has not been determined.

Thus, we found HPV DNA in tumor tissue in pa-
tients with a low or moderate degree of tumor differ-
entiation, which is consistent with the literature data 
and may indicate an unfavorable course of the dis-
ease, as well as the possibility of using this relapse 
prediction test after complex treatment.

Previously published studies have shown the im-
portant role of HPV infection and the development 
of various types of malignant neoplasms, including 
cancer of the cervix, vagina, vulva, oropharyngeal zone, 
anogenital cancer. HPV type 16 is a papilloma virus 
with the highest oncogenic risk and is found in about 

55–60 % of cases of cervical cancer. HPV type 18 is 
the second most oncogenic papilloma virus, which is 
found in about 10–15 % of cases of breast cancer [10].

CONCLUSION

According to the given study, in HPV-positive 
patients with a clinically diagnosed non-muscle- 
invasive BC, migration of the stage up to T2 was 
observed 4 times more often than in HPV-negative 
patients. At the same time, the prevalence of HPV in 
tumors of low and moderate malignancy was 93.2 %. 
Our results indicate a link between HPV infection and 
a lower degree of differentiation and a higher stage 
of the tumor process, as well as aggressive forms 
of urothelial cancer (squamous cell, micropapillary 
variants). Thus, this study may indicate that HPV 
infection affects the degree of tumor differentiation, 
and this, in turn, may allow the use of an HPV test to 
assess the nature of relapse and/or further progres-
sion of the disease.

References

1. Malignant neoplasms in Russia in 2020 (morbidity and mortality). Edited by A.D. Kaprin, V. V. Starinsky, A. O. Shakhzadova. 
Moscow: P. A. Herzen MNIOI – Branch of the National Medical Research Radiological Center, 2021, 252 p. (In Russ.). Available 
at: https://oncology-association.ru/wp-content/uploads/2021/11/zis-2020-elektronnaya-versiya.pdf, Accessed: 01/17/2022.

2. Shore ND, Palou Redorta J, Robert G, Hutson TE, Cesari R, Hariharan S, et al. Non-muscle-invasive bladder cancer: An overview 
of potential new treatment options. Urol Oncol. 2021 Oct;39(10):642–663. https://doi.org/10.1016/j.urolonc.2021.05.015

3. Musangile FY, Matsuzaki I, Okodo M, Shirasaki A, Mikasa Y, Iwamoto R, et al. Detection of HPV infection in urothelial carci-
noma using RNAscope: Clinicopathological characterization. Cancer Med. 2021 Aug;10(16):5534–5544. 

 https://doi.org/10.1002/cam4.4091
4. Khatami A, Salavatiha Z, Razizadeh MH. Bladder cancer and human papillomavirus association: a systematic review and 

meta-analysis. Infect Agent Cancer. 2022 Jan 21;17(1):3. https://doi.org/10.1186/s13027-022-00415-5
5. Ohadian Moghadam S, Mansori K, Nowroozi MR, Afshar D, Abbasi B, Nowroozi A. Association of human papilloma virus 

(HPV) infection with oncological outcomes in urothelial bladder cancer. Infect Agent Cancer. 2020;15:52. 
 https://doi.org/10.1186/s13027-020-00318-3
6. Faizuloev EB, Kaira AN, Uzbekov TR, Poromov AA, Volynskaya EA, Svitich OA, et al. The prevalence of high and low risk 

human papillomaviruses in the Russian Federation. Molecular Genetics, Microbiology and Virology. 2021;39(4):39–47. 
(In Russ.). https://doi.org/10.17116/molgen20213904139 

7. Hawkes N. HPV vaccines are effective and safe and work best in young women, review finds. BMJ. 2018 May 9;361:k2059. 
https://doi.org/10.1136/bmj.k2059 

8. Faizuloev EB, Kaira AN, Uzbekov TR, Poromov AA, Volynskaya EA, Svitich OA, Zverev VV. The prevalence of high and low 
risk human papillomaviruses in the Russian Federation. Molecular Genetics, Microbiology and Virology. 2021;39(4):39-47. 
(In Russ.). https://doi.org/10.17116/molgen20213904139

9. Khryanin AA, Tapil’skaya NI, Knorring GYu. Modern concepts of human papillomavirus infection: epidemiology and 
treatment tactics of patients with ano-genital warts. Klinicheskaya Dermatologiya i Venerologiya. 2020;19(5):719–728. 
(In Russ.) https://doi.org/10.17116/klinderma202019051719

South Russian Journal of Cancer 2023. Vol. 4, No. 3. P. 12-19
Pulatova A. A.�, Dimitriadi S. N., Kutilin D. S., Zykova T. A., Frantsiyants E. M., Shevyakova E. A., Hwan V. K., Goncharov S. I. / Clinical and morphological features of 
bladder cancer course in HPV-infected patients 



19

10. Kosova IV, Loran OB, Sinyakova LA, Gundorova LV, Kosov VA, Pogodina IE, et al. Immunohistochemical characteristics of 
bladder cancer in patients with virus-positive tumors. Cancer Urology. 2018;14(2):142–154. (In Russ.). 

 https://doi.org/10.17650/1726-9776-2018-14-2-142-154 
11. Dimitriadi TA, Kit OI, Burtsev DV. Cervical cancer screening. World experience. The situation in Russia. News of Universities. 

The North Caucasus Region. Natural Sciences. 2017;(4-2(196)):26–32. https://doi.org/10.23683/0321-3005-2017-4-2-26-32

Information about authors:
Alina A. Pulatova � – PhD student, National Medical Research Centre for Oncology, Rostov-on-Don, Russian Federation. ORCID: https://orcid.
org/0000-0003-1220-3297, SPIN: 3434-8788, AuthorID: 1171088, ResearcherID: ХЯ-2607-2022
Sergey N. Dimitriadi – Dr. Sci. (Med.), senior scientific fellow, Department of Oncourology, National Medical Research Centre for Oncology, Rostov-
on-Don, Russian Federation. ORCID: https://orcid.org/0000-0002-2565-1518, SPIN: 8337-8141, AuthorID: 692389, ResearcherID: P-9273-2017
Denis S. Kutilin – Cand. Sci. (Biol.), leading scientific researcher at the Laboratory for Molecular Oncology, National Medical Research Centre for 
Oncology, Rostov-on-Don, Russian Federation. ORCID: https://orcid.org/0000-0002-8942-3733, SPIN: 8382-4460, AuthorID: 794680, Scopus Author 
ID: 55328886800
Tatiana A. Zykova – Cand. Sci. (Med.), chief of Virology Department, National Medical Research Centre for Oncology, Rostov-on-Don, Russian 
Federation. ORCID: https://orcid.org/0000-0001-5345-4872, SPIN: 7054-0803, AuthorID: 735751, ResearcherID: U-3559-2019, Scopus Author ID: 
57200075494
Elena M. Frantsiyants – Dr. Sci. (Biol.), professor, CEO’s for science substitute, National Medical Research Centre for Oncology, Rostov-on-Don, 
Russian Federation. ORCID: https://orcid.org/0000-0003-3618-6890, SPIN: 9427-9928, AuthorID: 462868, ResearcherID: Y-1491-2018, Scopus 
Author ID: 55890047700
Elena A. Shevyakova – biologist at the virology laboratory, National Medical Research Centre for Oncology, Rostov-on-Don, Russian Federation. 
ORCID: https://orcid.org/0000-0002-4232-6733, SPIN: 9595-7616, AuthorID: 920220, ResearcherID: U-3551-2019
Victor K. Hwan – Cand. Sci. (Med.), MD, urologist, Department of Oncourology, National Medical Research Centre for Oncology, Rostov-on-Don, 
Russian Federation. ORCID: https://orcid.org/0000-0002-0036-7190, SPIN: 2761-6281, AuthorID: 1033644
Sergey I. Goncharov – MD, oncologist at the Consulting and Diagnostic Department, National Medical Research Centre for Oncology, Rostov-on-Don, 
Russian Federation. ORCID: https://orcid.org/0000-0001-6802-4736

Contribution of the authors:
Pulatova A. A. – collected and analysed the data, took the lead in writing the paperwork;
Dimitriadi S. N. – performed scientific editing and material processing;
Kutilin D. S. – analysed the results, performed statistical data processing and editing of the manuscript;
Zykova T. A., Frantsiyants E. M., Shevyakova E. A., Hwan V. K., Goncharov S. I. – collected and analysed the data, worked out technical detailes, 
arranged bibliography.

Южно-Российский онкологический журнал 2023. Т. 4, № 3. С. 12-19
Пулатова А. А.�, Димитриади С. Н., Кутилин Д. С., Зыкова Т. А., Франциянц Е. М., Шевякова Е. А., Хван В. К., Гончаров С. И. / Клинико- морфологические 

особенности течения рака мочевого пузыря у ВПЧ-инфицированных больных

https://orcid.org/0000-0003-1220-3297
https://orcid.org/0000-0003-1220-3297

