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ABBREVIATIONS  

 

UC - Urothelial carcinoma; 

WHO (World Health Organization) - World Health Organization; 

PUNLMP - Papillary Urothelial Neoplasm of Low Malignant Potential; 

NILGC - Noninvasive papillary urothelial carcinoma low; 

NIHGC - Noninvasive papillary urothelial carcinoma high-grade; 

IHC - Immunohistochemical examination; 

LG (Low Grade) - Low degree of malignancy; 

HG (High Grade) - High degree of malignancy; 

ADCC - Antibody-dependent cell-mediated cytotoxicity; 

CDC - Complementary-dependent cytotoxicity; 

PD-1 - Protein for programmed cell death; 

PD-L1 and PD-L2 - Programmed death-ligand 1 and 2; 

AUA - American Association of Urologists; 

FDA - United Stated Food and Drug Administration; 

EMA - European Medicines Agency; 

CD31, CD34, CD10, CD23, CD3, CD20, CD4, CD8, CD68 - hematopoietic, progenitor cell, protein 
antigens; 

pS100 - protein S100; 

C-kit (CD117) - protooncogene; 

Ki-67 - cell proliferation marker; 

ckAE1 / AE3 - pancytokeratin; 

IgG4 - Immunoglobulin G4; 

HE - Hematoxylin and eosin; 

HES - Hematoxylin-eosin-saffron; 

BCG - Bacillus Calmette-Guérin; 

CPS - Combinated Positive Score; 

TLS - Tertiary lymphoid structures; 

TUR - Transurethral resection; 

SIU (Société Internationale d'Urologie) - International Association of Urology; 

ICUD - International Consultation on Urologic Diseases. 
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Chapter I. 

INTRODUCTION 

 

Bladder cancer ranks 7th among the most common malignancies in the world and is also the most common 
cancer of the urinary system, characterized by a tendency to relapse and a specific course of development 
(Zhou, M. et al., 2012; Pierro, D.G.B. et al., 2018). 

Urothelial carcinoma (UC) affects men three times more often. Up to 40 years old age the tumor is very 
rare. After the fifth decade, however, the incidence increased sharply (Velev, G., 1996; Velev, G., 2002). 
The complications caused by UC worsen the quality of life of patients with this tumor. The UC is the second 
by frequency neoplasm of the uro-genital system (Aydin, M.A. et al., 2017) after prostate cancer and 
represents one of the biggest challenges facing the World Health Organization (WHO) (Ploeg, M. et al., 
2009). 

The original idea of the present study was to study the expression of the PD-L1 marker in the 

parenchyma and stroma of the bladder UC. In the course of the study, we encountered giant mono - 

or multinucleated fibroblast-like cells and tertiary lymphoid structures in the stroma of UC of the 

bladder. As a result of the discussion that took place during the enrollment procedure, the tertiary 

lymphoid structures dropped out of the final version of the study, considered as a matter exceeding 

the required volume of labor. We maintained and expanded the study of giant mono- or 

multinucleated fibroblast-like cells in the tumor stroma due to insufficient data in the literature on 

their nature and because of the challenge to determine whether they would have prognostic value in 

determining the expression of PD-L1, respectively their inclusion in the formula Combinated positive 

score (CPS). 
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                                                                     Chapter II 

AIM AND TASKS 

 

Aim: 

 

To study the epidemiological, morphological and IHC features of UC, with special attention to the 

expression of PD-L1 and the immunomorphology of giant cells in the tumor stroma: determination 

of the diagnostic and the prognostic value of the above indicators in comparison with the histological 

differentiation and the tumor stage. 

 

Tasks: 

 

1. To study the main epidemiological indicators of UC in Bulgarian and French patients: frequency, age, 
sex and comparison of the results in both groups in order to determinate the elements of geographical 
pathology. 

2. To study histo-epidemiologically the main morphological indicators of UC: histological variant and 
tumor stage. 

3. To study epidemiologically the indicator of histological differentiation of UC in Bulgarian and French 
patients: comparison of the results in the two groups of patients with a view to determinate elements of 
geographical pathology. 

4. To study the IHC expression of PD-L1 in UC: correlation of the obtained results with the gender and age 
of the patients, with stage, with the histological type and grading of UC. 

5. To study epidemiologically, histologically and IHC the giant cells in the stroma of the UC: general 
pathological and prognostic significance in comparison with the tumor stage, with the histological type and 
grading of UC; diagnostic and differential diagnostic algorithm. 
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Chapter III. 

MATERIALS AND METHODS 

 

Materials: 

 

In 3021 cases of Bulgarian sample of patients that were studied, 2758 (91.3%) had non-tumor pathology 
and 263 (8.7%) - with neoplastic diseases, and 518 cases of French sample of patients, of which 386 (74.5%) 
had non-tumor pathology and 132 (25.5%) - with neoplastic diseases. All are retrospective and current 
urological materials from the bladder (biopsies and TUR) from the biopsy array of the Department of 
clinical pathology of the University Hospital "St. Georgi ” - Plovdiv, and the Department of Pathology of 
the Grand Hôpital de l’Est Francilien, Jossigny, France, for a period of 4 years (2016 - 2020). In 105 cases 
(92 - in Bulgarian and 13 - in French sample of patients) the main quantitative and qualitative studies in the 
present work have been realized. The rest were used in calculations for frequency of UC of bladder biopsy 
and TUR materials. 

The materials are divided into 2 main groups: 

- 1st group - 28/105 cases with non-invasive bladder UC; 

- 2nd group - 77/105 cases with invasive low-grade and high-grade UC of the bladder. 

 All cases of bladder UC studied in this study were primarily diagnosed. 

 

Methods: 

 

1. Conventional histological examination 

Histological processing of the tissues was performed using automatic tissue processor "DIAPATH EN 
ISO 9001:2000" and 4-5 μm formalin-fixed paraffin-embedded tissue sections underwent routine staining 
with hematoxylin-eosin (H&E) or hematoxylin-eosin-saffron (HES) to determine the presence of individual 
histological features.  
2. IHC examination 

The IHC examination was performed according to standard Autostainer Limk48 immunostainer protocols. 
Dako and Ventana Medical Systems, Tucson, AZ. 

IHC staining for PD-L1 expression was performed using an anti-PD-L1 primary antibody clone 
22C3pharmDx by Dako (Ruschoff J et al., 2018; Dako, Agilent Pathology Solutions, 2018). PD-L1 
expression in UC was determined by using Combined Positive Score (CPS), which is the number of PD-
L1 staining cells: tumor cells and mononuclear inflammatory cells (MICs), divided by the total number of 
viable tumor cells, multiplied by 100. PD-L1 expression in UC of the bladder was considered in two 
categories: CPS < 10 (negative) and CPS ≥10 (positive) 
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3. Histochemical and IHC examination of the immunophenotype of giant stromal cells in the bladder 

mucosa in MC 

 Histochemical staining of Perls. 

 To study the immunophenotype of giant stromal cells in the vesical mucosa, the following 
monoclonal antibodies were used: CD31, CD34, CD34-blasts, CD10, CD68, CD45, CD1a, pS100, 
c-kit, smooth muscle actin, desmin, vimentin, Ki-67, CK AE1 / AE3, GATA3, IgG4, p16 and PD-
L1. 

 

4. Statistical research methods 

Statistical analysis was performed with the software package for statistical analysis (SPSS®, 92 IBM 2009, 
version 19). 

The methods of descriptive statistics were used to describe the demographic characteristics of patients, as 
well as to present data related to histological differentiation, grading, staging and expression of PD-
L1(IHC22C3) through central trend indicators. 

In some cases, a parametric test for related samples (Student's T-test) and correlation analysis were used – 
betweencategorical characteristics (chi-square (χ2) test), between categorical and quantitative 
characteristics (dispersion analysis - ANOVA) and between quantitative characteristics (correlation 
analysis) to determine the association between two or more indicators, what is its nature, whether there is 
a causal relationship between the indicators assessed by the respective correlation coefficients. 

We considered the results for significant if p < 0.05. 
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Chapter IV 

RESULTS 

 

By task 1 

A study of the main epidemiological indicators of UC of the bladder in the Bulgarian and French 

sample of patients: frequency, age, sex and comparison of the results in the two groups in order to 

determine elements of geographical pathology. 

 

1.1. Bladder UC frequency 

The 3021 cases from biopsy of the bladder, from 2016–2020 were retrospectively identified from the tissue 
database of University Hospital “St. George” Plovdiv, Bulgaria, and the 518 cases form Grand Hospital de 
l'Este Francilien, Jossigny, France. The 263 (8.7%) of Bulgarian patients' samples and 386 (74.5%) of 
French patients' samples were histologically diagnosed with UC of the bladder and 2758 (91.3%) of 
Bulgarian samples of patients and 132 (25.5%) of France sample patients were diagnosed with non-tumor 
pathology. 

The results are summarized and presented graphically in Figures 1 and 2. 

Figure 1. Distribution of the exanimated biopsies for research period from 01.01.2016 to 31.03.2020   

 

Figure 2. Distribution of the patients according to their nationality
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The IHC study was performed on 105 of these cases with UC, and their share distribution is clearly 
presented and described in section 1.4.1. by Task 1. 
1.2. Age distribution of patients with bladder cancer  

Only 105 with well-preserved paraffin block and those who have a sufficient number of tumor cells were 
particularly examined. 
The median age of the examined patients was 70 ± 10.98 years, (range 43–92 years). 
The median age of the Bulgarian sample of patients with bladder UC was 70.14 ± 11.16 years. 
The median age of the French sample of patients with bladder UC was 69.62 ± 10.09 years. 
In this study, all epidemiologically and morphologically studied 105 patients are divided according to 
their age into 6 decades: 

 1st decade includes patients aged 40 to 49 years, they are 6 out of 105 or 5.7% of cases; 
 2nd decade includes patients aged 50 to 59 years, they are 11 of 105 or 10.5% of cases; 
 3rd decade includes patients aged 60 to 69 years, they are 34 out of 105 or 32.4% of cases; 
 4th decade includes patients aged 70 to 79 years, they are 28 of 105 or 26.7% of cases; 
 5th decade includes patients aged 80 to 89 years, they are 24 of 105 or 22.9% of cases; 
 6th decade, patients aged 90 to 99 years, who are only 2 out of 105 or 1.9%. 

It is noteworthy that the most common (32.4%) UC of the bladder is observed in the age decade 60 - 69 
years. 
The results are summarized and presented graphically in Figure 3. 

Figure 3. The number and % of patients with urothelial carcinoma according to age divided into 

decades 
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1.3. Gender distribution of patients with bladder UC 

In the largest part of the studied cases with UC of the bladder 76/105 (72.4%) of the patients were men and 
in 29/105 (27.6%) of the patients they were women. 
The results are summarized and presented graphically in Figure 4: 

Figure 4. Distribution of patients according to the gender 

 

The results show that in chronological terms, for the period of 4 years studied by us, there is a peak in the 
frequency of bladder cancer in 2018. - 34.2% of men and 27.6% of women. 
The results are summarized and presented graphically in Figure 5. 

Figure 5. Chronological and gender distribution of the studied cases with bladder UC (%) 

 
 

 

 

The descriptive and correlation analysis performed by the method of χ square found that there was no 
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1.4. Comparison of the main epidemiological results in the two groups of patients with bladder 

cancer: elements of geographical pathology 

 

1.4.1. Analysis and structure of the patients we studied with bladder cancer 

 

This study include a biopsy samples of the Department of Clinical Pathology of the University Hospital 
"St. Georgi ”EAD - Plovdiv, for a period of 4 years (2016 - 2020) and the Department of Pathology, Grand 
Hôpital de l’Est Francilien, Jossigny, France, for the same period of 4 years (2016 - 2020). 
The structure of the studied arrays of patients with UC of the bladder are summarized in Table 1 
Table 1. Chronological distribution of the studied cases with bladder UC 

Years 2016 2017 2018 2019 2020 Total 

Number 5 14 38 26 22 105 

Percent (%) 4.8 13.3 36.2 24.8 21.0 100 

 
The study of UC of the bladder in the present study was realized in 92 of 105 cases (87.6%) of the Bulgarian 
sample of patients. 
In the remaining 13 of 105 cases (12.4%), it was the French sample of patients with bladder cancer. 
Through the use of descriptive analysis on the materials studied by us from Bulgaria and France, the 
following share chronological distribution for research period: 

 for 2016 - 5/105 (100%) Bulgarian cases, without the presence of French cases; 
 for 2017 - 14/105 (100%) are the materials from Bulgaria, without the presence of materials from 

France; 
 for 2018 - 34/105 (89.5%) are the Bulgarian samples and 4/105 (10.5%) are the samples from 

France; 
 for 2019 - 18/105 (69.2%) are the cases from Bulgaria and 8/105 (30.8%) are the cases from 

France; 
 for 2020 - 20/105 (95.5%) are the Bulgarian cases and one, 1/105 (4.5%) is the French cases. 

The results of the above observations are summarized and presented graphically in Figure 6. 
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Figure 6. Distribution of the number of cases by years 

 

 

 

The obtained results and their descriptive and correlation analysis by the method of χ square show that no 
statistically significant difference (p = 0.873) was found include one of the main epidemiological feature - 
age, in patients with bladder UC, depending on the geographical prevalence of this type of malignant 
neoplasia: Eastern Europe / Western Europe. 
The results of the above observations are summarized and presented graphically in Figure 7. 

Figure 7. Differences in the average age of patients according to the nationality 
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By task 2 

A study of the main morphological features of bladder UC: histological variant and tumor stage 

 

2.1. Distribution of the studied patients with UC of the bladder according to its histological variant 

The patients we studied with bladder UC (n = 105) were divided into separate groups according to the 
histological variant of carcinoma. 
Our data show that 91/105 cases (86.7%) were a classic UC; 5/105 cases (4.8%) were UC with squamous 
cell differentiation; 4/105 cases (3.8%) were UC with glandular differentiation; 2/105 cases (1.9%) were 
UC with microcystic differentiation; 2/105 cases (1.9%) were UC with micropapillary differentiation and 
one bone metastasis from classic UC of the bladder 1/105 (1%). 
The data are summarized in Table 2. 
Table 2. Frequency distribution of UC of the bladder in relation to its histological variant (presented 

in number) 

 

 
2.3. Distribution of the studied patients with UC of the bladder in relation to the tumor stage on the 

TNM system 

The patients we studied with bladder UC (n = 105) were divided into separate groups according to the tumor 
stage of the TNM system: 
Our data show that 28/105 cases (26.7%) were non-invasive UC (pTa); 47/105 cases (44.8%) were UC with 
tumor infiltration of the bladder lamina propria (pT1); 23/105 cases (21.9%) were UC with tumor 
infiltration in the superficial bladder muscle layer (pT2a); 2/105 cases (1.9%) were UC with tumor 
infiltration in the superficial bladder muscle layer (pT2b); 2/105 cases (1.9%) were UC with infiltration in 
the perivesical tissue (pT3a) and 3/105 cases (2.9%) were with extravesical tumor infiltration (pT4a, b). 
Our data show that among the UC of the bladder the largest share is occupied by tumors with invasion of 
the lamina propria (pT1) - 47/105 (44.8%), followed by non-invasive UC (pTa) - 28/105 (26.7%). 
The above results under paragraphs 2.2. and 2.3. are summarized in Table 3 and are presented graphically 
in Figure 8. 
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Table 3. The number and (%) of patients with UC with different histological differentiation 

according to TNM staging. 

 pTa pT1 pT2a pT2b pT3a pT4a/b 

UC, classical type 28(30.8%) 40(44%) 17(18.7%) 2(2.2%) 2(2.2%) 2(2.2%) 

UC - squamous cell differentiation 0 (0%) 2 (40%) 3 (60%) 0 (0%) 0 (0%) 0 (0%) 

UC - glandular differentiation 0 (0%) 1 (25%) 3 (75%) 0 (0%) 0 (0%) 0 (0%) 

UC - microcystic differentiation 0 (0%) 2 (100%) 0 (0%) 0 (0%) 0(0%) 0 (0%) 

UC- micropapillary differentiation 0 (0%) 2 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Bone metastasis from UC of the 
bladder 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (100%) 

 Total 28 (26.7%) 47 (44.8%) 23 (21.9%) 2(1.9%) 2(1.9%) 3(2.9%) 

 

Figure 8. The number of patients with UC of the bladder in relation to its histological variant and 

the tumor stage in the TNM system 
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Table 4. Frequency distribution of patients with UC of the bladder according to the degree of 

tumor invasion in the TMN system, in correlation with the gender of patients (%) 

                        pTa pT1 pT2a pT2b pT3 pT4a/b 

Male 17/28 

(60.7%) 

35/47 

(74.5%) 

17/23 

(73.9%) 

2/2  

(100%) 

2/2  

(100%) 

2/2 (100%) 

Female 11/28 

(39.3%) 

12/47 

(25.5%) 

6/23 (26.1%) 0/2  

(0%) 

0/2  

(0%) 

0/2  

(0%) 

 

Total 

28 

(26.9%) 

 

47  

(45.2%) 

23 

(22.1%) 

2 

(1.9%) 

2 

(1.9%) 

3 

(2%) 

 
       Comparing the results obtained by us concerning the gender of the patients with bladder cancer and the 
degree of tumor invasion by the TNM system, it was found that the majority of patients of both genders 
(45.2%) were diagnosed for the first time in pT1 stages. 
Regarding the age of the studied patients: 

 In pTa stages: 1st decade: 3/28 (10.7%); 2nd decade: 7/28 (25%); 3rd decade: 6/28 (21.4%); 4th 
decade: 6/28 (21.4%); 5th decade: 6/28 (21.4%); 6th decade: 0/28 (0%). 

 In pT1 stages: 1st decade: 3/47 (6.4%); 2nd decade: 2/47 (4.3%); 3rd decade:18/47 (38.3%); 4th 
decade: 6/47 (23.4%); 5th decade: 6/47 (27.7%); 6th decade: 0/47 (0%). 

 In pT2a stages: 1st decade: 0/23 (0%); 2nd decade: 2/23 (8.7%); 3rd decade: 6/23 (26.1%); 4th 
decade: 8/23 (34.8%); 5th decade: 5/23 (21.7%); 6th decade: 2/23 (8.7%). 

 In pT2b stages: 1st decade: 0/2 (0%); 2nd decade: 0/2 (0%); 3rd decade: 2/2 (100%); 4th decade: 
0/2 (0%); 5th decade: 0/2 (0%); Decade 6: 0/2 (0%).  

 In pT3 stages: 1st decade: 0/2 (0%); 2nd decade: 0/2 (0%); 3rd decade: 0/2 (0%); 4th decade: 2/2 
(100%); 5th decade: 0/2 (0%); Decade 6: 0/2 (0%). 

 In pT4a, b stages: 1st decade: 0/3 (0%); 2nd decade: 0/3 (0%); 3rd decade: 1/3 (33.3%); 4th decade: 
1/3 (33.3%); 5th decade: 0/3 (0%); 6th decade: 1/3 (33.3%). 

Our data show that major part of patients are in the 4th decade of our age scale (70 - 80 years of age): 
respectively 21.4%; 23.4%; 34.8%; 0%; 100%; 33.3%. 
When performing a correlation analysis to find an association between the degree of TNM invasion and 
gender, respectively, and the age of patients with bladder UC, we found that there was no statistically 
significant relationship between them (p = 0.064 and p = 0.142). 
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By task 3 

 

Epidemiological study of the histological differentiation of bladder UC in the Bulgarian and French 

sample of patients: comparison of the results in the two groups of patients with a view to 

determining elements of geographical pathology 

 

3.1. Correlative frequency distribution of the studied cases with bladder UC according to WHO 

classification from 1973 (WHO-1973) and to WHO classification from 2016 (WHO-2016) 

3.1.1. Frequency distribution of the studied cases with bladder UC according to WHO classification from 
1973 (WHO-1973) 
The determination of the histological degree of malignancy of the UC was performed in all cases studied 
by us - Bulgarian and French samples of patients (n = 105). 
Our results show that 31/105 of cases (29.5%) were well differentiated UC (G1); 37/105 of cases (35.2%) 
were moderately differentiated UC (G2) and 37/105 of cases (35.2%) were poor differentiated UC (G3). 
The above results are summarized in Table 5. 

Table 5. Frequency distribution of bladder UC according to the WHO 1973 

WHO 1973 incidence in number Incidence in percent (%) 

G1 

G2 

G3 

Total 

31 

37 

37 

105 

29.5 

35.2 

35.2 

100 

 

3.1.2. Frequency distribution according to the histological grading of the studied cases with UC of 

the bladder according to WHO classification from 2016 (WHO-2016) 

   The determination of the histological degree of malignancy of the UC was performed in all cases studied 
by us - Bulgarian and French samples of patients (n = 105). 
    Our results show that 42/105 of cases (40%) were low grade (LG) UC, and 63/105 of cases (60%) were 
high grade (HG) UC. 
The above results are summarized in Table 6. 
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Table 6. Frequency distribution by histological grading of the bladder UC according to WHO classification 

from 2016 (WHO-2016) 

WHO 2016 incidence in number Incidence in percent (%) 

Low grade (LG) 

High grade (HG) 

Total 

42 

63 

105 

40.0 

60.0 

100.0 

 

3.1.3. Correlative frequency distribution by histological grading of the studied cases with bladder UC 

according to WHO classification from 1973 (WHO-1973) and according to WHO 2016 (WHO-2016) 

The results obtained by us, according to the two types of WHO classifications for the degree of malignancy 
of the bladder UC, are presented in a comparative plan in Figure 9. 

Figure 9. Incidence rates of patients with bladder UC according to classification for histological 

grading WHO 1973 and WHO 2016. 

 
 

   The analysis of the above results shows that among the primary diagnosed UC of the bladder (in total - 
the Bulgarian and French patients), moderate and poorly differentiated UC (G2 and G3) according to WHO 
1973, respectively those with a high degree of malignancy (HG) according to WHO 2016. 
 
      3.1.4. Comparison of the results of histological grading in the two groups of patients with bladder 

cancer, in order to determine elements of geographical pathology 
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According to the 1973 WHO Bladder Malignancy Rating Scale: 
-According to WHO 1973 for the Bulgarian patients: G1 (well differentiated) were 29/92 (31.5%), G2 
(moderately differentiated) were 31/92 (33.7%) and G3 (poorly differentiated) were 32/92 (34.8%). 
- According to WHO 1973 for the French patients: G1 (highly differentiated) were 2/13 (15%), G2 
(moderately differentiated) were 6/13 (46.2%) and G3 (poorly differentiated) were 5/13 (38.5%). 
From the available data for both nationalities it was clear that the major part of samples were by moderately 
and poorly differentiated UC (G2 and G3), and no statistically significant difference between the 
distribution according to the histological differentiation depending on the latitude (p = 0.461). 
According to WHO 2016: 
- For the Bulgarian samples of patients: LG (low-grade) UC were 40/92 (43.5%), and HG (high-grade) UC 
were 52/92 (56.5%). 
- For the French samples of patients: LG were 2/13 (15.4%) and HG were 11/13 (84.6%). 
From these data it was clear that HG (high-grade) UC of the bladder are more common than LG (low-grade) 
UC for both group of patients. 
The analysis shows that there was a borderline statistical difference in the distribution of the degree of 
histological differentiation (grading) of the bladder UC depending on the geographical origin of the studied 
material (p = 0.053). 
The comparison between the WHO 1973 and the WHO 2016 found pronounced correlation between them 
(Pearson correlation coefficient r = 0.890, p <0.001). 
 
 
3.1.5. Correlation of histological grading of bladder UC in depending on the gender of the studied 

patients 

 

The study of the correlation of the histological grading according WHO 1973 and the gender of the patients, 
showed: 
- men: G1 - 21/76 (27.6%); G2 - 27/76 (35.5%); G3 - 28/76 (36.8%); 
- women: G1 - 10/29 (34.5%); G2 - 10/29 (34.5%); G3 - 9/29 (31.0%). 
The study of the correlation of the histological grading according WHO 2016 and the gender of the patients, 
showed: 
- men: LG - 28/76 (36.8%); HG - 48/76 (63.2%); 
- women: LG - 14/29 (48.3%); HG - 15/29 (51.7%) 
The applied correlation analysis did not establish a statistically significant association between gender and 
histological grading of UC of the bladder by WHO 2016 (p = 0.289) and by WHO 1973 (p = 0.475). 
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* Statistical comment: However, we observe the following statistical trend: a gradual increase in the 
number of male but not female patients, in parallel with an increase in the grading of both the WHO 1973 
and WHO 2016 malignancy assessment systems, without this observation to reach static significance. 

The above considerations are presented graphically in Figure 10. 
Figure 10. Graphical representation of the trend for gradual increase in the number of male patients with an 

increase in tumor grading of bladder UC by WHO 1973 

 
 

3.1.6. Correlation of histological grading of bladder UD depending on the age of patients 

We report the following results on the pre-age-distributed patients with bladder UC compared to the WHO 
grading system 1973: 
• 1st decade: G1 - 3/6 (50%); G2 - 1/6 (16.7%); G3 - 2/6 (33.3%); 
• 2nd decade: G1 - 7/11 (63.3%); G2 - 4/11 (36.4%); G3 - 0/11 (0%); 
• 3rd decade: G1 - 10/34 (29.4%); G2 - 12/34 (35.3%); G3 - 12/34 (35.3%); 
• 4th decade: G1 - 3/28 (10.7%); G2 - 12/28 (42.9%); G3 - 13/28 (46.4%); 
• 5th decade: G1 - 8/24 (33.3%); G2 - 8/24 (33.3%); G3 - 8/24 (33.3%); 
• 6th decade: G1 - 0/2 (0%); G2 - 0/2 (0%); G3 - 2/2 (100%). 
We report the following results on the pre-distributed by age decades patients with bladder management, 
compared with the WHO grading system 2016: 
• 1st decade: LG - 3/6 (50%); HG - 3/6 (50%); 
• 2nd decade: LG - 8/11 (72.7%); HG - 3/11 (27.3%); 
• 3rd decade: LG - 12/34 (35.3%); HG - 22/34 (64.7%); 
• 4th decade: LG - 8/28 (28.6%); HG - 20/28 (71.4%); 
• 5th decade: LG - 11/24 (45.8%); HG - 13/24 (54.2%); 
• 6th decade: LG - 0/2 (0%); HG - 0/2 (100%). 
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The performed descriptive analysis and analysis by the method of χ square * did not show a significant 
statistical association with respect to age decades and WHO 1973 (p = 0.050) or WHO 2016 (p = 0.123). 
However, the correlation analysis reported a statistically significant, albeit very weak, correlation between 
the age of the patients and the WHO 1973 classification (r = 0.243, p = 0.013). 
* One analysis is by decades, the other by age in years. 

3.1.7. Correlation between histological grading of bladder UC and stage of tumor invasion by TNM 

system 

The performed correlation analysis between the histological grading of UC of the bladder, according to 
WHO 1973 and WHO 2016 and TNM staging system, shows a moderately significant statistical 
association, estimated by Pearson correlation coefficients (r = 0.590 and r = 0.583, respectively, p < 0.001). 
 

By task 4 

A study of IHC expression of PD-L1 in the parenchyma of the bladder UC: correlation of the 

obtained results with the gender and age of the patients, with stage, with the histological type and 

grading of the UC 

 

4.1. IHC expression of PD-L1 in patients with bladder UC - qualitative results 

The IHC study was performed on 73 cases of bladder UC. Expression of PD-L1 was observed in 21/73 
cases (28.8%). 
The IHC expression of PD-L1 was measured by calculating CPS, with indicators falling into two categories: 
CPS <10 (negative expression) and CPS ≥ 10 (positive expression). The calculation method is shown in 
detail in 
Chapter I - "Overview". 
From the calculations performed it was found that the largest percentage of cases in which: 

 no expression of PD-L1 (CPS <10) with score 0 - 28/105 (26.7%), followed by from score 1 - 
12/105 (11.4%); score 2 - 7/105 (6.7%); score 3 and 4 - 2 cases (1.9%) and score 5 - 1 case (1%), 
not counting cases with score 6, 7, 8 and 9; 

 positive expression for PD-L1 (CPS ≥ 10) was observed in the highest percentage of the cases with 
score = 10: 12/105 (11.4%), cases with score 15 were 3/105 (2.9%); 1 (1%) cases with a score of 
20; cases in which score 50 and 70 were reported are 2 each (1.9%) and 1 case has a score of 90/105 
(1%). 

 The expression of PD-L1 in tumor cells of the UC of the bladder is visualized as a positive 
membrane signal of varying intensity (Photo 1 and 2). 
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Photo 1. HG UC with positive expression for PD-L1 (22C3Dako) +. IHC, anti-PD-L1 x100 

 
Photo 2. Positive expression of PD-L1 (22C3Dako) in HG UC of the bladder. IHC, anti-PD-L1 x 200 

 

 

 

 The lack of expression of PD-L1 in the tumor cells of the UC of the bladder was visualized as a 
total lack of membrane signal or the presence of a positive signal only in the cytoplasm of tumor 
cells (Photo 3). 

 
 
 



23 
 

 

 

Photo 3. The expression of PD-L1 (22C3Dako) in the stromal cells of the LG UC of the bladder 

visualized as a positive signal with different intensity in lymphocytes and macrophages (arrow).  IHC, 

anti-PD-L1 x 200 

 

 

4.2. Correlation between PD-L1 expression by gender and age of patients with bladder UC 

- Correlation between the expression of PD-L1 with the gender of patients: the results of the study are 
summarized in Table 7 below and presented graphically in Figure 11 below. 

Table 7. Expression of PD-L1 by sex of patients with bladder cancer (%) 

  Male  Female 

PD-L1 expression Negative  37 (69.8%) 15 (72.0%) 

Positive  16 (30.2%) 5 (25.0%) 

 

Figure 11. Gender-dependent expression of PD-L1 in patients with bladder UC. 
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In additional study of PD-L1 positive 21 cases of bladder UC was performed: 
- In 16 of these 21 cases (76.2%) the patients were men; 
- In 5 of these 21 cases (23.8%) the patients were women. 
An additional study was performed on the negative PD-L1 52 cases of UC: 
- In 37 of these 52 cases (71.2%) the patients were men; 
- In 15 of these 52 cases (28.8%) the patients were women. 
No PD-L1 expression was detected in any of our control cases with peritumoral normal urothelial vesical 
mucosa. 
Although the data do not show statistical dependence (p = 0.662), we determine a ratio of 3: 2 in favor of 
men in cases of positive expression of PD-L1. 
- Correlation between PD-L1 expression with the age of patients with bladder UC: 
The age study showed that the majority of patients whose bladder UC expressed PD-L1 were in the segment 
2nd, 3rd and 4th decade according to our age scheme of research, i.e.. patients are between 50 and 80 years 

of age. 
In summary, the correlation analysis did not show statistically significant associations between PD-L1 
expression by gender (p = 0.668) and with age (p = 0.775) in patients with bladder UC. 
4.3. Correlation between PD-L1 expression and histological grading of bladder UC 

The expression of PD-L1 (IHC22C3pharmDx) was measured by calculating the Combined positive score 
(CPS) - see chapter "Materials and methods". 
An IHC study of PD-L1 expression was performed on 73/105 (69.5%) of the cases with high-grade and 
low-grade bladder UC. 
The obtained results show that in 21/73 cases (28.8%) positive expression of PD-L1 was established, and 
in 52/73 cases (71.2%) - no expression was observed. 
The above results are summarized graphically in Figure 12. 

Figure 12. Expression of PD-L1 in bladder UC 

 
 
 
 
 
 
 
 
 
 

Negative expression Positive expression

0

10

20

30

40

Men Women



25 
 

The additional examination was performed of PD-L1 21 positive cases and showed: 
- 15 of these 21 cases (71.4%) were of the Bulgarian sample of patients; 
- 6 of these 21 cases (28.6%) were of the French sample of patients. 
The additional examination was performed of PD-L1 52 negative cases and showed: 
- 46 of these 52 cases (88.5%) were of the Bulgarian sample of patients; 
- 6 of these 52 cases (11.5%) were of the French sample of patients. 
The applied analysis - ANOVA, found that the expression of PD-L1 was higher in high-grade UC (HG) 
compared to low-grade UC (LG) of the bladder: 0.58 ± 0.23 compared to 9.07 ± 2.25, but this observation 
did not reach statistical significance ( p = 0.116). 
On the other hand, by applying the T-test of the same data, statistical significance was established in the 
direction of a higher frequency of high-grade (HG) compared to low-grade (LG) bladder UC (p <0.001). 
The results are presented 
graphically in Figure 13. 

    
 

 

4.4. Correlation between PD-L1 expression with the histological variant of bladder UC and the depth 

of invasion by TNM system 

 Classical UC: PD-L1 (-): 42/60 (70%); PD-L1 (+): 18/60 (30%); 
 UC with squamous cell differentiation: PD-L1 (-): 3/5 (60%); PD-L1 (+): 2/5 (40%); 
 UC with glandular differentiation: PD-L1 (-): 3/4 (75%); PD-L1 (+): 1/4 (25%); 
 UC with microcystic differentiation: PD-L1 (-): 1/1 (100%); PD-L1 (+): 0/1 (0%); 
 UC with micropapillary differentiation: PD-L1 (-): 2/2 (100%); PD-L1 (+): 0/2 (0%); 
 Bone metastasis from bladder UC: PD-L1 (-): 1/1 (100%); PD-L1 (+): 0/1 (0%). 

 
The results of this study are summarized and presented graphically in Figure 14 below. 
 
 
 
 
 
 

р<0.00
1 
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Figure 14. Expression of PD-L1 depending on the histological variant of bladder UC 

 

 

The analysis of our data did not establish a statistically dependent correlation between the expression of 
PD-L1 and the histological variant of  UC of the bladder (p = 0.844). 
By applying the analysis of the same data by the method of χ square, no statistical correlation was found 
between the expression of PD-L1 and the stage determined by the TNM system (p = 0.162), but on the 
other hand it was observed that the expression of PD- L1 increases progressively with the degree of invasion 
/ stage, as the largest part of the studied UC in this study expressed PD-L1 are invasive, as followed: 12/21 
(57.1%) - in pT1 stage; 8/21 (38.1%) - in pT2a stage, and no case in the other stages gave a positive signal. 
In non-invasive UC (pTa), positive expression for PD-L1 was present in only 1/21 (4.8%). 
The results are presented graphically in Figure 15. 

Figure 15. PD-L1 expression depending on the TNM stage. 
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By task 5 

 

Histo-epidemiological, histological and IHC examination of giant cells in the stroma of UC of the 

bladder: general pathological and prognostic significance in comparison with the tumor stage, with 

the histological type and grading of the bladder urothelial carcinoma; diagnostic and differential 

diagnostic algorithm. 

 

The presence of giant stromal cells in the stroma of the bladder UC and in its surrounding lamina propria 
is the subject of quantitative and qualitative research, to which this chapter of the dissertation is dedicated. 
5.1. Quantitative histo-epidemiological study of giant cells in the stroma of the UC of the bladder 

Quantitative examination of giant cells in the stroma of the UC and in the surrounding lamina propria, 
realized by the methods of descriptive statistics, was performed in 104 cases (n = 104); no bone metastasis 
material was examined (1/105). 
From the total number of patients studied (Bulgarian and French samples), we found the presence of mono-
, bi- and multinucleated giant fibroblast-like stromal cells in the stroma of the UC and in the surrounding 
mucosal lamina propria at 37/104 (35.6%) of the cases, while in 67/104 (64.4%) of the cases such cells 
were not detected. 
In 25/37 cases (67.6%) with giant stromal cells, these were patients with UC from the Bulgarian samples 
of patients. 
In 12/37 cases (32.4%) with giant stromal cells it was for patients with UC from the French sample of 
patients. 
In Bulgarian patients we observe the presence of giant cells in 27.5%, while in 72.5% of them there are 
none. In the French patient population, the presence of giant cells was found in 92.3%, while in 7.7% of 
them - no giant stromal cells were detected. 
Giant stromal multinucleated cells were not detected in any of our normal autopsy bladder control autopsies. 
It is noteworthy that there was a difference in the presence of giant stromal cells in the bladder lamina 
propria in UC of the bladder according to the geographical origin of the material: giant stromal cells are 
more commonly found in the stroma of UC of the bladder in the French sample of patients (92.3% to 7.7% 
lack in the French materials compared to 27.5% presence to 72.5% lack in the Bulgarian materials, p 
<0.001). 
 
5.2. Quantitative histo-epidemiological study of giant cells in the bladder stroma of the bladder in 

correlation with tumor grading 

- The comparative analysis between the grading of the UC (according to the WHO classification from 1973) 
and the presence of giant cells in the stroma of the bladder lamina propria, found the following results: 
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Giant cells are found: 
 in well differentiated UC (G1) - in 6/37 cases (16.2%); 
 in moderately differentiated UC (G2) - in 17/37 cases (45.9%); 
 in the case of poorly differentiated UC (G3) - in 14/37 cases (37.8%). 

Giant cells are not detected: 
 in well differentiated UC (G1) - in 25/67 cases (37.3%); 
 in moderately differentiated UC (G2) - in 19/67 cases (28.4%); 
 in the case of poorly differentiated UC (G3) - in 23/67 cases (34.3%). 

The analysis of the above results shows that giant fibroblast-like cells in the bladder stroma of the bladder 
and in the surrounding lamina propria, in the majority of cases were found in moderately and poorly 
differentiated UC (G2 / G3). Regarding this trend, the analysis reports marginal statistical significance (p 
= 0.056). 
- The comparative analysis between the grading of the bladder UC (according to the WHO classification 
from 2016) and the presence of giant cells in the stroma of the mucosal lamina propria, the following results 
were found: 
Giant cells are found: 

 in high-grade UC (HG) - 27/37 (73%);  
 for low-grade UC (LG) - 10/37 (27%). 

Giant cells were not detected:  
 in high-grade UC (HG) - 35/67 (52.2%);  
 for low-grade UC (LG) - 32/67 (47.8%). 

The results of this study are summarized and presented graphically in Figure 16 below. 
Figure 16. Presence of giant stromal cells in correlation with bladder UC grading, according to 

WHO classification 2016 

 
 

The data analysis showed a statistically significant correlation between the grading of UC according to the 
WHO 2016 and the presence of giant stromal cells in the stroma of UC of the bladder and the surrounding 
lamina propria. This association was weak (coefficient of correlation, r = 0.202, p = 0.039). 

There is also a strong correlation between tumor grades in both WHO 1973 and WHO 2016 classifi-
cation systems (r = 0.809, p <0.001).  
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5.3. Quantitative histo-epidemiological study of giant cells in the stroma of the bladder in correlation 

with the stage of the tumor invasion 

 During the comparative analysis between the stage of UC of the bladder and the presence of mul-
tinucleated giant cells (MGCs) in the stroma and the surrounding lamina propria, the following associations 
were established:  

 in pTa stage (non-invasive) of bladder UC, the presence of MGCs in the stroma was found in 8/37 
cases (21.6%);  

 in pT1 stage of bladder UC, the presence of MGCs in the stroma was detected in 16/37 cases 
(43.2%);  

 in pT2a stage of bladder UC, the presence of MGCs in the stroma was detected in 10/37 cases 
(27.0%);  

 in pT2b stage of bladder UC, the presence of MGCs in the stroma was observed only in 1/37 (2.7%) 
cases;  

 in stage pT3a of UC, the presence of MGCs in the stroma was detected only in 1/37 of cases (2.7%); 
 in the pT4a stage of bladder UC, the presence of MGCs in the stroma was found in 1/37 cases 

(2.7%). 
 

The descriptive analysis and chi-square (χ2) test showed no significant correlation between the stage of UC 
of the bladder and MGCs in its stroma (p = 0.874). However, there was a tendency for a progressive increase 
in the number of MGCs with an increasing degree of tumor invasion, peaking in the pT1 stage in the UC 
of the bladder.  
These considerations are graphically reflected in Figure 17. 

Figure 17. Presence of GMCs correlated with the TNM-stage.  
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5.4. Histological examination of giant cells in the stroma of the bladder 

5.4.1. Conventional histological examination 

    Morphologically, on conventionally stained histological specimens, the giant cells in the stroma of the 
UC and the surrounding lamina propria were large - from 10 to 20 µm and star-shaped. Their cytoplasm 
was eosinophilic and sparse, with the presence of long cytoplasmic growths. The nuclei were rounded, 
hyperchromatic, and multilobulated, sometimes more or less atypical, but no mitotic figures were observed 
(Photo 4).  

 
Photo 4. Conventional histological examination of UC of the bladder: Presence of atypical mono-, bi- 

and multinucleated giant fibroblast-like stromal cells (arrow) in the vesicular lamina propria adja-

cent to non-invasive papillary LG UC. A nonspecific stromal inflammatory response rich in plasma 

cells and eosinophilic leukocytes accompany them. H&E, x 400. 

  We have obtained the tissue context in which the MGCs were located in the stroma of the UC or the 
surrounding lamina propria - stromal fibrosis with congestion and edema and with more or less pronounced 
lymphoid inflammatory reaction - to the presence of tertiary lymphoid structures (Photo 5). 

 
Photo 5. Presence of MGCs in the bladder lamina propria (arrow) in close proximity to tertiary lymphoid 

structures of type 2 and 3 (2nd and 3rd degree) and with non-invasive papillary LG UC. H&E, x 100. 
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5.4.2. IHC examination 

 We performed an IHC examination of 10 cases with the presence of MGCs in the stroma of UC of 
the bladder. The obtained results were identical in all cases studied.  

The MGCs in the stroma and the surrounding mucosa in the UC of the bladder  

 were positive for vimentin (Photo 6);  

 
Photo 6. The presence of two pericapillary MGCs in the mucosa that were vimentin-positive (arrow).  

IHC, Vimentin x 630 

 

 Cytoplasmic growths of MGCs in the bladder mucosa were positive for CD34 (Photo 7);  

 
Photo 7. The presence of several pericapillary MGCs in the mucosa, which were CD34 + positive (arrow); the 

 cells in the wall of the surrounding capillaries served for internal positive control. IHC, CD34 x 400; 
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 Some of the growths of MGCs in the bladder mucosa were positive for smooth muscle actin 
(Photo 8);  

 
Photo 8. The presence of two pericapillary MGCs in the mucosa, the growths of which were 

positive for smooth muscle actin (arrow); the cells in the wall of the surrounding capillaries 

served as an internal positive control. IHC, SMA x 400; 

 

 

 MGCs in the bladder mucosa were found positive for the macrophage marker CD68 (Photo 9).  

 
Photo 9. The presence of several MGCs in the mucosa whose cytoplasm was positive for the 

macrophage marker CD68 (arrow); mononuclear macrophages the context of the inflam-

matory infiltrate served as an internal positive control. IHC, CD68 x 400. 

 

 MGCs in the bladder mucosa were negative for the vascular endothelial marker CD31 (Photo 
10). 
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Photo 10. The presence of several pericapillary MGCs in the mucosa, which were CD31-

negative (arrow); the endothelial cells of the surrounding capillaries served for internal pos-

itive control. IHC, CD31 x 400; 

 

 

 MGCs in the bladder mucosa were negative for the mesenchymal myofibroblast marker CD10 
(Photo 11). 

  
Photo 11. The presence of several pericapillary MGCs in the mucosa, which were CD10-

negative (arrow). IHC, CD10 x 400; 

 

 

 MGCs in the bladder mucosa were negative for the mast cell, and neural marker c-kit (Photo 
12). 
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Photo 12. The presence of two pericapillary MGCs in the bladder's mucosa, which were 

found negative for c-kit (arrow); positively labeled pericapillary mast cells were used for 

internal positive control. IHC, c-kit x 630; 

 

 

 At the same time, it should be noted that in all the cases we have examined, the inflammatory 
infiltrate that accompanied giant cells was rich in mast cells and was found c-kit-positive. This, 
in turn, was in favor of degranulated mast cells (Photo 13);  

 
Photo 13. MGCs in the bladder mucosa were always accompanied by many pericapillary 

c-kit positive mast cells. IHC, c-kit x 630; 

 

 Giant cells were also positive for the stress marker p16 (Photo 14). 
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Photo 14. Giant cells were p16-positive (arrow). IHC, p16 x 400; 

 

 MGCs in the bladder mucosa were negative for the allergic marker immunoglobulin G4 (IgG4) 
(Photo 15). 

  
Photo 15. Presence of two pericapillary MGCs in the mucosa that are negative for IgG4; 

several positively labeled pericapillary plasma cells were used for internal positive control. 

IHC, IgG4 x 630. 

 

 MGCs in the bladder mucosa are also negative for IHC markers: CKAE1 / AE3, CD34-blast, Ki-
67, GATA3, PD-L1, CD45 and CD1a as well as for histochemical staining of Perls (Photos 16-23). 
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     Photo 16. MGCs with a negative expression for CK AE1 / AE3, a positively marked LG UC 

      served for internal positive control. IHC, CK AE1 / AE3 x 200; 

 

 
Photo 17. MGCs lacking expression for CD34 blast- (arrow), the surrounding capillaries served as 

an internal positive control. IHC, CD34blast x 400; 
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Photo 18. MGCs were negative for Ki-67- (arrow), mononuclear inflammatory cells served as an 

internal positive control. IHC, Ki-67 x 630 

 

 
Photo 19. MGCs were negative for GATA3- (arrow), for internal positive control serves the sur-

rounding urothelial mucosa. IHC, anti-GATA3 x 400; 
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Photo 20. GMCs with negative expression for PD-L1 (arrow). IHC, anti-PD-L1 x 400; 

      
Photo 21 and 22. GMC was negative for CD45 (arrow) (Photo 21);. IHC, CD45 x 200; MGCs were 

negative for CD1a (arrow) (Photo 22). IHC, CD1a, x 200; 

 

 
Photo 23. Giant cells were negative for Perls staining (arrow). Perls, x200. 

 



39 
 

The results of our IHC examination are summarized in Table 8. 

Table 8. IHC-phenotype of GMCs in the stroma of the UC and the surrounding vesical lamina propria. 
IHC antibodies Expression 

VIMENTIN 
SMA 

DESMIN 
CD34 
CD68 
P16 

CK AE1/AE3 
CD31 
PS100 

+ 
+ 
+ 
+ 
+ 
+ 
- 
- 
- 

C-KIT (CD117) 
CD34BLAST 

KI-67 
IGG 

PD-L1 

- 
- 
- 
- 
- 

GATA3 
CD10 
CD45 
CD1A 

- 
- 
- 
- 

/+/positive expression; /-/negative expression 

5.4.3. Algorithm for differential diagnosis of MGCs 

 Based on the above results, we propose a generalized algorithm of histological, histochemical, and 
IHC-criteria for the diagnosis of MGCs observed in the stroma of UC of the bladder: 

1. MGCs, except in chronic cystitis and other bladder lesions, are localized in the stroma of 
the bladder carcinoma and the surrounding lamina propria. 

2. MGCs are 10 to 20 µm in size and star-shaped. 
3. Their cytoplasm is eosinophilic and sparse, with the presence of long cytoplasmic growths. 
4. The nuclei are rounded, hyperchromatic, and multilobulated, sometimes more or less atyp-

ical, but no mitotic figuress are observed. 
5. Histochemically, MGCs are negative for Perls staining. 
6. Immunohistochemically, MGCs are positive for mesenchymal and myofibroblast markers 

(vimentin, smooth muscle actin, desmin, and CD34), for the macrophage marker CD68, 
and the marker of cell aging and degeneration p16. 
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Based on our results, the above diagnostic algorithm, we also propose an algorithm for the differential 
diagnosis of MGCs in the bladder's UC. It should be done with MGCs in "specific" types of cystitis, 
e.g., in tuberculosis, in xanthogranulomatous cystitis, after bladder surgery, in the presence of surgical 
sutures or other foreign bodies; with MGCs in radiation cystitis; with multinucleated giant tumor cells 
in the stroma of the UC "in situ" or with invasive UC containing giant tumor cells; with MGCs espe-
cially those seen in mesenchymal tumors of the bladder; with MGCs observed in the stroma of some 
benign tumor processes of the female genital tract. 
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                                                                    Chapter V. 

DISCUSSION 

 

The data summarized in the literature give grounds to assume that bladder cancer is a multifactorial disease 
characterized by an aggressive course, frequent relapses and high mortality worldwide, including in 
Bulgaria (Antonova, O. et al., 2015; Kirkali, Z. et al., 2005; Katz, H. et al., 2017; Santoni, G. et al., 2018). 
Therapeutic options for advanced bladder UC have remained unchanged for more than 30 years. Cyplatin-
based cytotoxic chemotherapy is the standard treatment for bladder cancer and is a particularly preferred 
option for the treatment of invasive bladder carcinomas, while intravesical immunotherapy or BCG 
chemotherapy is administered as an adjuvant therapeutic option in non-muscular invasive bladder cancer, 
following transurethral resection, in order to prevention of recurrence and progression (Kim, H.S. et al., 
2018). In the last 2-3 years, however, there is a qualitatively new stage in the treatment approach, covering 
except established standard methods such as chemotherapy and surgery, and the use of immunotherapy. 
The latter is based on an IHC study of the expression of PD-L1 in bladder UC and, depending on the result, 
subsequent administration of checkpoint inhibitors. Currently, biological prognostic markers that have been 
widely studied and used in clinical and / or scientific settings include primarily the expression of PD-L1 in 
the tumor microenvironment. The FDA has approved the accompanying PD-L1 diagnostic tests for several 
types of tumors. However, each test was developed with its own reagents produced under heterogeneous 
operating conditions and with different interpretation criteria. Subjective assessment, as well as non-
comparable and non-compliant PD-L1 staining tests, limit their ability to predict. 
Meanwhile, given the relatively complex and extremely dynamic nature of the tumor immune response, a 
concept is needed to determine the immunoscope, which has both diagnostic and prognostic value. To date, 
five checkpoint inhibitors blocking PD-1 (Pembrolizumab, Nivolumab) or PD-L1 (Atezolizumab, 
Durvalumab, and Avelumab) have been approved by the US-FAD and EMA as first or second line therapy 
for invasive urinary tract infections. based on a sustained therapeutic response and manageable safety 
profiles observed in relevant clinical trials (Kim, HS et al., 2018; Koshkin, VS et al., 2018). 
Approved in May 2016, Atezolizumab and Nivolumab, approved in February 2017, are the first approved 
for second-line use in the treatment of bladder cancer patients treated with cisplatin, based on phase II 
clinical data. On March 16, 2017, the results of a phase III trial of KEYNOTE-045 showed that survival 
was significantly longer in patients treated with Pembrolizumab compared to standard second-line 
chemotherapy (Farina, MS et al., 2017; Rouanne, M. et al., 2018). The SIU Working Group (Société 
Internationale d'Urologie) - ICUD (International Consultation on Urologic Diseases), France, summarizes 
the most recently published conclusions and recommendations on a topic close to the topic in this 
dissertation - concerning mainly systemic therapy of metastatic bladder cancer (Merseburger, AS et al., 
2019). 
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To date, the results obtained are insufficient, in a relatively initial phase, and there is still limited validation 
and lack of standardization, leading to different analyzes in primary bladder UCs and those with regional 
and distant metastases. The immunomorphology of the stroma of the UC bladder is insufficiently studied, 
and some of its components, such as giant multinucleated cells, are almost unknown to the pathologists. 
These are the questions and difficulties that pathologists, urologists and oncologists are faced with, that 
motivated us to study the problem in more depth, at the same time using materials from two geographically 
different countries - Bulgaria and France. 
Task 1: A study of the main epidemiological indicators of UC in Bulgarian and French patients: 

frequency, age, gender and comparison of the results in the two groups in order to determine 

elements of geographical pathology. 

To date, in the native literature, quantitative epidemiological studies concerning the incidence of bladder 
UC, biopsy and resection pathological materials are insufficient. 
Our results show a frequency of bladder UC among the Bulgarian sample of patients of 8.7%. These results 
coincide with the results of other authors (Velev, G., 1996). 
Our results show an incidence of bladder UC among the French patients of 74.5%. This significantly higher 
frequency among the French sample of patients is most likely due to differences in diagnostic and 
therapeutic strategy, with the majority of interventions being primarily for therapeutic rather than diagnostic 
purposes. 
To date, in the national literature, quantitative epidemiological studies concerning the age of patients with 
bladder UC of biopsy (TUR and resection) pathological materials are insufficient. 
For convenience and clarity, the cases studied by us are divided into 6 age decades, described in detail in 
the chapter "Results". The mean age of the studied patients with bladder UC was 70 ± 10.98 years, with the 
youngest patient being 42 years old and the oldest 93 years old. The mean age of the Bulgarian group of 
patients with bladder cancer was 70.14 ± 11.16 years, while this of the French group of patients was 69.62 
± 10.09 years. These results coincide with the results of other authors (Velev, G., 1996; Ploeg, M. et al., 
2009; Kirkali, Z. et al., 2005; McDaniel, S.A. et al., 2015). To date, in the national literature, quantitative 
epidemiological studies concerning the sex of patients with bladder UC of biopsy (TUR and resection) 
pathological materials are insufficient. 
Our data show that the majority of patients for both nationalities are male (72.4%) with a male to female 
ratio of 3: 1, without significant difference in the ratio between the different years of collection of urological 
materials. These data coincide with the data of other authors (Cheng, W. et. Al., 2018; De Maeseneer, D.J. 
et al., 2016; Breyer, J. et al., 2017). 
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The descriptive and correlation analysis performed by the method of χ square has found that there is no 
statistically significant difference in the ratio between the genders in the different years of collection of 
urological materials (p = 0.396). To date, the literature lacks quantitative epidemiological studies with 
elements of geographical pathology and statistical analysis concerning patients with bladder cancer of 
biopsy and resection materials. 
The obtained results and their descriptive and correlation analysis by the method of χ square show that no 
statistically significant difference (p = 0.873) was found with respect to one of the main epidemiological 
feature - age, in patients with bladder UC, depending on the geographical distribution: Eastern Europe / 
Western Europe. There was no element of geographical pathology in relation to this basic epidemiological 
feature. These results support the ubiquitous nature of bladder management, in the development of which 
locoregional factors are unlikely to interfere: geographical location, climate, diet, ethnic, cultural and socio-
economic factors. 
Task 2: Histo-epidemiological study of the main morphological indicators of bladder cancer: 

histological variant and tumor stage 

The majority of bladder tumors are of epithelial origin (from the urothelium of the bladder mucosa). To 
date, the use of the term urothelial tumors, respectively urothelial carcinomas (UC), called in the recent or 
more distant past transitional cell carcinomas and excretory-urinary tumors (Belovezhdov, V. et al., 2020) 
is recommended. Transitional cell tumors account for 80% of bladder tumors and 95% of all bladder 
neoplasms, renal pelvis, ureters and urethra (Grignon, D.J. et al., 2014). They are the most common tumors 
involving the genitourinary system and despite advances in therapeutic options, mortality rates remain 
constant (Tsai, K.W. et al., 2018). 
Histological variants of the bladder UC, according to WHO 2016 (Allory, Y. et al., 2017), can be observed 
in whole or in part in one tumor (Sibony, M. et al., 2012). Their knowledge of the pathologist is necessary 
because the prognosis of some of them is unfavorable and because in some cases they may be in pure form, 
i.e. not to be associated with typical UC (Sibony, M. et al., 2012). Most of these histological variants are 
invasive (infiltrative) UC, on which the pathologist must make a prognostic staging. Invasive UC is very 
often with heterogeneous morphology: conventional urothelial (classical type) or "divergent" - squamous, 
glandular, trophoblastic, micropapillary, nested, microcystic, plasmacytic, sarcomatoid, lymphocytic, 
lymphoganic or cells, undifferentiated (Belovezhdov, V. et al., 2020). 
It is known that most invasive UCs (= or> pT1) are highly malignant (Sibony, M. et al., 2012). Histological 
grading of the UC, although probable imperfect, is mandatory and it is essential as a prognostic factor. In 
this context, the use of the clinical term "superficial" urothelial tumor is not preferred because there is a 
risk that such a lesion may be mistaken for a tumor with a favorable prognosis (Sibony, M. et al., 2012). 
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So far in the native literature the morphological examinations of patients with bladder UC of biopsy and 
resection pathological materials are insufficient. 
Our results regarding the histological variant of bladder UC are similar to the results of other authors 
(Beltran, L.A. et al., 2017; Klaile, Y. et al., 2009; Processali, T. et al., 2020). In our study, the highest 
incidence of the classic variant of bladder UC (pure, 100% urothelial) - 86.7%, followed by UC with 
squamous cell differentiation - 4.8%; UC with glandular differentiation - 3.8%; UC with microcystic 
differentiation - 1.9%; UC with micropapillary differentiation - 1.9%, and bone metastasis from classic UC 
of the bladder - 1%. Although UCs are relatively easily accessible for biopsy and less difficult to diagnose, 
serious recurrences continue to be a serious problem, as it can make complications in advanced cases 
(Belovezhdov, et al., 2020). This necessitated another change in the classification of these neoplasms 
(effective from 2017), which also has important prognostic significance. Good knowledge of it ensures 
accurate diagnosis, which gives greater opportunities for adequate treatment. 
Regarding staging, from the pathologist's point of view, bladder UCs are divided into: non-invasive (pTa 
and in situ carcinoma) and invasive (pT1 and pT2) of biopsy and TUR material) (Belovezhdov, V. et al., 
2020). 
Regarding the distribution of our studied cases of bladder UC and its histological variant and tumor stage 
on the TNM system, it is noteworthy that the group of patients with classic UC was primary diagnosed in 
pT1 stage (44%); patients with UC with squamous cell differentiation were diagnosed in pT2a (60%); those 
with glandular differentiation - in pT2a stage (75%); while cases of UC with microcystic and micropapillary 
differentiation have been diagnosed in pT1 stages (100%). These data correspond completely to the data 
from the literature (Chalasani, V. et.al., 2009). They show that bladder UCs with elements of different, 
nonclassical histological differentiations have more aggressive and faster course of development, which is 
directly proportional to the stage at which they are diagnosed for the first time, unlike classical bladder UC 
( Chalasani, V. et.al., 2009). 
Our results regarding the tumor stage of the TNM system 2017, as shown in the "Results" section in Table 
5, show that the predominant part of the primary diagnosed bladder UCs are tumors with invasion of the 
lamina propria (pT1) - 44.8%, followed by non-invasive UC (pTa) –26.7%, similar to the results of other 
scientific studies (Degeorge, K. et al., 2017; Zhu, CZ et al., 2019; Chalasani, V. et al., 2009; Processali, T. 
et al., 2020; Breyer, J. et al., 2017). 
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According to the literature, most studies highlight the crucial role of pT1 stage of bladder UC (Nepple et 
al., 2009; Mostafid, H. et al., 2018; Mannas, M.P. et al., 2018). Nepple, G.K. et al. consider that the pT1 
stage of bladder UC was extremely aggressive and potentially lethal, because approximately 70% of newly 
diagnosed patients with bladder UC are with invasion of the lamina propria and analyzing the data from the 
samples taken by TUR in 69% to 80 % of pT1 UC recurred and 33% to 48% progressed. 
The authors recommend a careful assessment by pathologists for the presence of even focal invasion, while 
the recommendation to urologists is always in cases of PT1 stage UC to do a repeat TUR (Nepple et al., 
2009; Mannas, MP et al., 2018 Reisz, PA et al., 2018). These recommendations are due to the results of 
their retrospective follow-up of such cases, as their data show that in 25% to 35% of cases diagnosed as 
non-invasive bladder UC (pTa) of TUR materials, subsequent cystectomy invasion. The recommended re-
resection period is about 4 weeks for patients in the pT1 stage. 
 During re-resection, 45% to 76% of patients show residual bladder cancer, while 29% to 40% already have 
muscle invasion, and 30% to 50% of these patients develop invasive carcinoma after 5- annual period 
(Nepple et al., 2009; Mostafid, H. et al., 2018; Kitamura, H. et al., 2015). 
Given these data and recommendations, as well as the results obtained by us, in the future we could monitor 
the frequency of progression in patients with bladder cancer in Bulgaria, initially diagnosed in pT1 stage. 
Because it is considered that the pT stage of a UC can only be accurately determined on cystoprostatectomy 
surgical material on TUR material, the pathologists should use only the “T” stage nomination and not the 
“pT” nomination (Epstein, JI et al. ., 1998). 
In practical terms, here is the place to note the change in the last TNM from 2017 compared to the previous 
ones (from 2009). The difference is that on the material from the TUR of the bladder UC, when there is a 
tumor infiltration of the muscular layer of the bladder wall (T2), the pathologist must indicate in text 
whether the superficial or deep muscular layer is affected, but has no right to engage in substituting T2a 
(superficial muscle layer) and T2b (deep muscle layer), as was the practice in the previous TNM of 2009. 
According to modern requirements, such substitution is allowed only on cystoprostatectomy surgical 
material. Obviously, the reason is the high risk of errors in accurately assessing the level of muscle 
infiltration of TUR material. The situation is similar with respect to the assessment of tumor infiltration in 
adipose tissue (T3). Given that normal adipose tissue can be observed in the mucosal chorion or in the 
muscle layer, this assessment remains reserved only for cystoprostatectomy surgical material (Allory, Y. et 
al., 2017). 
 
However, according to a study by Cheng, L. et al. grading of TUR-derived samples was comparable to the 
pathological stage in cystectomy (P <0.001) and that histological grading could be considered a predictive 
factor for the pathological stage (Cheng, L. et al., 2000). 
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Comparing the results obtained by us concerning the gender of patients with bladder cancer and the degree 
of tumor invasion by the TNM system, it was found that the majority of patients for both genders (45.2%) 
were diagnosed for the first time in T1 stages. When comparing the results obtained by us concerning the 
age of patients with bladder cancer and the degree of tumor invasion by the TNM system, we found that 
the majority of patients with tumor infiltration are in the 4th decade (70 - 80 -years old). 
When performing a correlation analysis to find an association between the degree of TNM invasion and 
gender, respectively, and the age of patients with bladder UC, we found that there was no statistically 
significant relationship between them (p = 0.064 and p = 0.142, respectively). 
Task 3: Epidemiological study of the histological differentiation of bladder UC in Bulgarian and 

French samples of patients: comparison of the results in the two groups of patients in order to 

determine elements of geographical pathology  

At the present stage, the consensus practice of histological grading of UC is considered correct. It was 
performed by the pathologist according to the two WHO classifications: the last one from 2016, dividing 
the UC into those with low and high grade, and the one from 1973, grading them in three degrees according 
to the differentiation: G1, G2 and G3 (Allory, Y. et al., 2017). Histological grading is particularly important 
for prognosis in pTa UC (Allory, Y. et al., 2017). If a UC is predominantly of low malignancy but contains 
a contingent of high malignancy, it should be considered and treated as a UC of high malignancy (Allory, 
Y. et al., 2017). It should always be borne in mind, from a purely practical point of view, that a UC with a 
low degree of malignancy (WHO 2016) or G1 (WHO 1973) it is almost never invasive (Allory, Y. et al., 
2017). 
To date, there is a lack of histo-epidemiological studies in the native literature concerning the histological 
grading of patients with bladder UC. 
Our results regarding the frequency distribution of bladder UC according to the WHO 1973 scale for the 
assessment of malignancy (WHO1973) show that cases of moderately and poorly differentiated carcinomas 
(G2 and G3) predominate equally over well differentiated ones (G1). Respectively, in the frequency 
distribution by histological grading of all studied cases with bladder UC in this study (n = 105), according 
to the WHO classification from 2016 (WHO-2016), in 60% UC with a high degree of malignancy are 
established. This data are completely identical to the data reported by other authors (Breyer, J. et al., 2017). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



47 
 

Regarding the WHO classification from 2016 (WHO-2016), it should be noted that in histo-prognostic 
attitude both groups of UC may have different evolutionary potential; in the histological diagnosis these 
two groups, depending on the degree of cytological atypism, are designated as low-grade and high-grade: 
- UC with low degree of malignancy (LG); characterized by a low risk of tumor progression; 
- UC with a high degree of malignancy (HG); there is a pronounced risk of tumor progression manifested 
by deep muscle infiltration (pTa with a high degree of malignancy, urothelial carcinoma "in situ" and pT1). 
In other words, histological tumor grading, although probably imperfect, is mandatory and important as a 
prognostic factor. In this context, the use of the clinical term “superficial” urothelial tumor is not preferable 
because there is a risk that such a lesion may be mistaken for a tumor with a favorable prognosis (Allory, 
Y. et al., 2017). 
To date, there are no histo-epidemiological studies in the literature concerning the histological grading of 
patients with bladder UC.  
When performing an analysis among the primary diagnosed bladder UCs separately for the two group of 
patients, according to the WHO 1973, the largest share of cases among Bulgarian patients were poorly 
differentiated UC (G3) with 34.8%, while in the French patients - the most were moderately differentiated 
bladder UC (G2) (46.2%). One possible explanation for these results was the different level of the 
development of the health systems in both countries, unconditionally related to the economic level of the 
respective country, but the most probable logical explanation is related to the difference in WHO 1973 and 
WHO 2016 rating scales (see below). 
From the available data for both contingents of patients it is clear that, however, the largest share is occupied 
by moderately and poorly differentiated UC (G2 and G3), and no statistically significant difference was 
found between the distribution according to histological differentiation depending on latitude (p = 0.461), 
which shows the homogeneity of the whole group of tumors / patients included in the study. 
When performing an analysis among the initially diagnosed UC of the bladder separately for the two 
contingents of patients according to the two-stage rating scale of malignancy of the bladder UC under the 
WHO 2016, the largest share of cases (60%), equally in both contingents, are UC with a high degree of 
malignancy (HG). From these data, it is clear that high-grade (HG) bladder UCs are more common than 
low-grade (LG) UCs in both group of patients. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



48 
 

The analysis showed that there was a borderline statistical difference in the distribution of the degree of 
histological differentiation (grading) of the UC depending on the geographical origin of the studied material 
(p = 0.053). 
The comparison between the two system for assessment of malignancy of tumors according to WHO 1973 
and WHO 2016, found a pronounced correlation between them (Pearson correlation coefficient r = 0.890, 
p <0.001). 
On the other hand, the same results for the two group of patients according to the WHO 2016 system explain 
the difference obtained in the WHO 1973 system and showed the perfections of the WHO 2016 system. 
From the results obtained, we observe a trend of gradual increase in the number of male patients, but not 
women, in parallel with an increase in the grading of both systems for assessing the degree of malignancy 
WHO 1973 and WHO 2016. This trend is most likely due to the influence of a particular etiological factor 
for a country, it is present in the publication by other authors (Mungan, NA et al., 2000). 
We looked for a relationship between the different age decades in both histological grading systems and 
reported a statistically significant, albeit very weak, correlation between the age of the patients and the 
WHO 1973 system (χ square analysis: r = 0.243 , p = 0.013). We also find that in 5 of the 6 age decades we 
studied, there is a higher percentage of high-grade than low-grade UC, with the exception of the 2nd decade 
(50-59 years of age). There are no other similar observations on this issue in the literature and in our opinion 
a possible logical explanation of this fact should be sought in the relatively young age of patients from this 
decade and the degree of development, respectively in the malignancy of bladder cancer. 
In our study, we found a moderately significant statistical association, estimated by Pearson correlation 
coefficients (r = 0.590 and r = 0.583, respectively, p <0.001) between the histological grading of bladder 
UC according to WHO 1973 and WHO 2016, respectively, and the current TNM system for staging. Such 
an association has been described by other authors (Cheng, L. et al., 2000; Allory, Y. et al., 2017). First of 
all, we should have in mind that papillary UCs with a high degree of malignancy and UC "in situ" are very 
often combined with invasive urothelial tumors (≥ pT1). On the other hand, low-grade papillary UCs almost 
never have an invasive component in the muscle layer (Cheng, L. et al., 2000; Allory, Y. et al., 2017). 
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Task 4: IHC examination of PD-L1 in UC: correlation of the obtained results with the gender and 

age of the patients, TNM stage, the histological type and grading system of UC 

To date, there have been no IHC studies in the native literature concerning the expression of PD-L1 in 
bladder UC.  
 
Regarding the commentary of our results on the expression of PD-L1 in bladder UC, we can emphasize 
that they are identical to those in the literature. Similar data are found in recently published data’s by other 
authors, as in their scientific works the positive expression varies in the range between 14 - 40%, i.e. in 
numerical terms, the data obtained by us are identical to those in the literature (Hodgson, A. et al., 2018; 
McDaniel, SA et al., 2015; Breyer, J. et al., 2017; Patel, SP et al., 2015; Eckstein, M. et al., 2019). 
In our study, PD-L1 expression was detected in 28.8% of cases, and in 71.2% - no expression was observed. 
Similar data have been found in recently published scientific papers by other authors. Hodgson, A. et al. 
performed an IHC study on the expression of PD-L1 in 27 cases of patients with bladder UC, using all three 
most common commercial kits - Dako 22C3, Ventana SP142 and Ventana SP263, and found that only 14% 
of those studied cases were positive for PD-L1 expression, while Patel, SP et al. published scientific papers 
in which IHC confirmed positive expression in 21% of bladder UC (Hodgson, A. et al., 2018; Patel, S.P. et 
al., 2015). According to Bellmunt, J. et al., 20% of initially diagnosed bladder UCs are positive for PD-L1, 
and 80% lack expression. A similar ratio is described in cases of bladder UC metastases - in 14% reported 
positive expression for PD-L1 and in 86% - negative (Bellmunt, J. et al., 2015). According to Huang, Y. et 
al., positive expression was found in 24.2% of their studied cases of bladder UC. Boorian, S.A. et al. found 
positive PD-L1 expression in only 12.4% (Boorjian, S.A. et al., 2008), and Xylinas, E. et al. – in 25% of 
cases (Xylinas, E. et al., 2014). According to the literature, a relatively large number of scientific studies 
from the United States, China, Germany, Africa, Israel, and Austria support our results in the percentage of 
reported positively identified UCs for PD-L1: Powles, T. et al. publish a report reporting positive expression 
in 11% (Powles, T. et al., 2014); Zhang, B. et al. report almost the same percentage of positive UC - 12.3% 
(Zhang, B. et al., 2017); Rosenberg, J.E. et al. found a positive expression in 32.2% (Rosenberg, J.E. et al., 
2016); Balar, A.V. et al. reported in 26.9% of cases with positive expression for PD-L1 (Balar, A.V. et al., 
2017); Apollo, A.B. et al. observed positive PD-L1 expression in 35.1% (Apolo, A.B. et al., 2017); Krabbe, 
L.M. et al. - in 26.2% of cases (Krabbe, L.M. et al., 2017); Skala, S.L. et al. - in 23.5% (Skala, S.L. et al., 
2017); Tretikova, M. et al. - in 20.8% (Tretiakova, M. et al., 2017) and Pichler, R. et al. - in 26.2% of their 
cases (Pichler, R. et al., 2017). 
Our results, despite the lack of statistical dependence in the correlation analysis, do not show an association 
between the expression of PD-L1 by gender (p = 0.668) and with age (p = 0.775) in patients with bladder 
UC. Similar data are reported by other authors, and according to them there is no statistically significant 
association between the age of patients and the expression of PD-L1, and in numerical terms the data 
obtained by us are identical to those in the literature (McDaniel, SA et al., 2015) . 
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Although the data do not show statistical dependence, we determine a ratio of 3: 2 in favor of men in cases 
of positive expression of PD-L1. 
Although the data do not show statistical dependence, we determine that the majority of patients whose 
bladder UC expresses PD-L1 are between 50 and 80 years of age (2nd and 4th age according to our scheme 
of distribution). 
The 71.4% of the Bulgarian sample of patients and 28.6% of the French sample of patients were positive 
for PD-L1 and respectively 88.5% of the Bulgarian sample of patients and 11.5% of the French sample of 
patients did not express PD-L1. 
Our results show a statistically significant correlation in the direction of higher frequency of PD-L1 
expression in invasive high-grade (HG) UC compared to low-grade (LG) UC of the bladder (p <0.001). 
These data support data from other studies (Davick, JJ et al., 2018; Breyer, J. et al., 2017; McDaniel, SA et 
al., 2015; Cheng, L. et al., 2000; Wankowicz, SAM et al., 2017). 
Inman, B.A. et al. performed an IHC study to detect PD-L1 expression in 280 patients with bladder UC and 
confirmed that PD-L1 expression is higher in HG than in LG bladder carcinomas (p = 0.009) (Inman, B.A. 
et al., 2007). Similar results were reported by Kawahara, T. et al., and they also found that PD-L1 positive 
expression was significantly higher in HG UC carcinomas than in LG (p <0.050 and p <0.010) (Kawahara, 
T. et al. al., 2018). 
Our results, as well as those in the available literature, suggest that PD-L1 could be the new biomarker that 
correlates with histological grading of bladder UC and at the same time mediates stage progression. 
In our results, no statistically dependent correlation was found between the expression of PD-L1 and the 
histological variant of bladder UC, but positive expression dominates in the cases of UC with squamous 
cell differentiation (40%), followed by classical UC (30%). Identical results have been reported in the 
literature (Reis, H. et al., 2019; Li, H. et al., 2020). 
Identical results were reported by Reis, H. et al., Who found that PD-L1 was expressed in a significant 
percentage of cases of UC with squamous cell differentiation. These figures are equal to or higher than 
those for classic UC (4% to 30%). 
According to scientific studies by Pichler, R. et al., High PD-L1 expression in bladder UC is more common 
in patients with "different" histological differentiation than in patients with pure urothelial carcinoma 
(46.2%). vs. 20.8%; p = 0.002) (Pichler, R. et al., 2017). 
Morsch, R. et al. described in their study strong PD-L1 expression in UC with squamous cell differentiation, 
comparable to classic bladder UC, whose disease management has been successfully improved by the 
application of checkpoint inhibitors. They also found that 52% of squamous cell carcinomas gave positive 
expression for PD-L1. Their results remain unchanged, though for this purpose they used antibodies of 
various commercial kits (DAKO 28–8, DAKO22C3, Ventana SP263 and Ventana SP142). 
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Our results did not show a statistically dependent correlation between PD-L1 expression and tumor stage 
determined by the current TNM system, but we observe a tendency to increase the number of cases 
expressing PD-L1 in direct proportion to the increase in stage determined on the TNM system. The highest 
frequency of UC with positive expression in pT1 (57.1%) and pT2a (37.1%) stages. Identical results with 
ours was reported by other authors, whose data show increased expression of PD-L1, in parallel with the 
increase in the tumor stage (McDaniel, S.A. et al., 2015; Breyer, J. et al., 2017). Bellmunt, J. et al. also not 
reported a significant difference in PD-L1 expression between non-invasive and invasive bladder UCs 
(8.7% vs. 21.8%; p = 0.25) (Bellmunt, J. et al., 2015). The results are similar for tumor metastases. In 77 
cases of metastatic and primary invasive UC, all gave a positive expression; (6.0% of tumor cells were 
positive in metastatic cases and 7.7% of tumor cells in cases of primary UC) (Burgess, E.F. et al., 2019); 
→ there is no correlation in PD-L1 expression between UC metastases and primary UC metastases 
(Burgess, E.F. et al., 2019). IHC was performed and recording the expression of PD-L1 in 235 cases with 
primary UC, as well as lymph nodes with metastases from UC and distant metastases from UC. All of them, 
in 37.5% of the cases there was a strongly positive expression for PD-L1 (in over 50% of the tumor cells), 
as in 34.1% of them they were in the primary UC and in 46.7% - in metastases, i.e. there was a predominance 
of positive expression in regional lymph nodes and distant metastases over positive expression in primary 
UC (Tretiakova, M. et al., 2018). An IHC study was performed and PD-L1 expression was measured at 115 
in this case, in 15.5% of the cases there was a strong positive expression for PD-L1 of materials obtained 
by TUR of the bladder, and in 17.3% of the cases there was a positive expression of the materials obtained 
by cystectomy; in 18.4% of the cases positive expression is observed in lymph nodes with metastases from 
UC → the discrepancy of the results of TUR of the bladder and cystectomy is observed more often after 
neoadjuvant therapy (De Jong. J.J. et al., 2018). 
Task 5: Epidemiological, histological and IHC examination of giant cells in the stroma of the UC: 

general pathological and prognostic significance in comparison with the tumor stage, with the 

histological type and grading of the UC; diagnostic and differential diagnostic algorithm. 

The presence of more or less atypical, mono- or multinucleated giant stromal cells resembling fibroblasts 
is a relatively common but poorly described finding in the vesical lamina propria (Epstein, J. et al., 2010). 
When giant multinucleated cells in the mucosa of the non-tumor bladder are in large numbers, has been 
discussed in the past as “giant cell cystitis” (Young, R.H. et al., 2014). 
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5.1. Quantitative histo-epidemiological study of giant cells in the stroma of bladder UC 

 

The presence of isolated giant cells is a rarely observed and poorly studied phenomenon in human 
pathology. Very few articles have been published in the English-language literature related to describing 
these cells with different localizations, as those in the bladder are single.  

To date, the literature lacks a detailed histo-epidemiological study of giant cells in the stroma of blad-
der UC. In our study, the quantitative results for the giant cells in the stroma of the UC and the surrounding 
lamina propria were obtained in 104 cases. Of the total number of patients samples (Bulgarian and French 
contingent), we found the presence of mono-, bi- and multinucleated giant fibroblast-like stromal cells in 
the stroma of the UC and the surrounding mucosal lamina propria in 37/104 (35.6%) of cases, while in 
67/104 (64.4%) cases such cells were not detected, material from bone metastasis was not examined 
(1/105). These results are similar to the results obtained by other authors and other types of material. It was 
demonstrated that stromal cell changes are nonspecific and occur in 1/3 of autopsy cases with chronic cys-
titis ((Kuipers, F.C. et al., 1973).  

Using correlation analysis by the method of χ2 test in relation to the geographical origin of the studied 
materials, we found that in the Bulgarian samples of patients with bladder UC, the number of cases with 
the presence of giant stromal cells was higher than in the samples of French patients ( 25/37 (67.6%) vs. 
12/37 (32.4 %)). It is noteworthy that there was a difference in the presence of giant stromal cells in the 
bladder lamina propria in UC, according to the geographical origin of the material: giant stromal cells were 
more often presented in the stroma of UC of the bladder in the French patients - in 92.3 % (12/13), compared 
to 27.5% (25/92) in the Bulgarian samples (p < 0.001). 

To date, there is no histo-epidemiological study of giant cells in the bladder UC stroma in correlation 
with tumor grading in the literature. Our results showed a borderline statistically significant correlation (p 
= 0.056) between the presence of giant cells in the stroma of the bladder UC and tumor grading according 
to the WHO, 1973. MGCs in the stroma of the bladder and the surrounding lamina propria, in the majority 
of cases, were found mostly in moderately and poorly differentiated UC (G2 / G3, according to WHO, 
1973). 
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Our results showed a correlation between the presence of MGCs in the stroma of the bladder UC with 
tumor grading, according to the WHO, 2016 (p = 0.056). MGCs in the stroma of the bladder and the sur-
rounding lamina propria, in the majority of cases, were found in the UC with a high malignant potential of 
malignancy (HG) according to WHO, 2016. 

There is also a strong correlation between tumor grades in both WHO 1973 and WHO 2016 classifi-
cation systems (r = 0.809, p <0.001).  

However, there was only one observational study demonstrating the presence of MGCs in the stroma 
of the bladder. Still, there was no quantitative statistical analysis in that study (Ohtsuki, Yеt al., 2000). From 
this study, it was established that the amount of giant stromal cells in the bladder mucosa increased in 
intimate connection with the stromal inflammatory response and its intensity (Ohtsuki, Yеt al., 2000). 

 There is no histo-epidemiological study of the giant cells in the stroma of the bladder UC in correlation 
with the stage of the tumor in the TNM system in the literature. 

Our results show that there is no statistically significant correlation between the stage of bladder UC 
and the presence of giant multinucleated cells in its stroma (p = 0.874). On the other hand, there is a ten-
dency for a progressive increase in the number of multinucleated giant stromal cells with increasing of the 
degree of tumor invasion, with a peak in stage pT1 in bladder UC. 

Ohtsuki, Y et al., in a single observation to date on the presence of giant multinucleated cells in the 
stroma of the bladder UC showed, but without precise quantitative study that the amount of giant stromal 
cells in the bladder mucosa in bladder UC increases in parallel with the intensity of the steep inflammatory 
response, but the article does not address the extent of tumor invasion (Ohtsuki, Y. et al., 2000). So far, 
only one qualitative histological examination of the giant cells in the stroma of the bladder UC has been 
found in the literature. 

The results obtained by us show that morphologically, of conventionally stained histological speci-
mens, the giant cells in the stroma of the UC of the bladder and in its surrounding lamina propria have large 
dimensions - from 10 to 20µm, and star-shaped. Their cytoplasm is eosinophilic and scarce, with the pres-
ence of long cytoplasmic growths. The nuclei are rounded, hyperchromic and multilobulated, sometimes 
more or less atypical, but no mitotic figures are observed. 
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The tissue context in which the giant cells are located in the stroma of the bladder UC and in the surrounding 
mucosal lamina propria is stromal fibrosis, congestion and edema, with more or less pronounced lymphoid 
inflammatory reaction - to the presence of tertiary lymphoid structures. These results are identical to the 
results of the literature describing the same cells in the bladder lamina propria, outside the tumor context 
(Epstein, J. et al., 2010; Young, R.H. et al., 2014; Kuipers, F.C. et al., 1973; Belovezhdov et al., 2020). 
Giant multinucleated stromal cells can be observed relatively frequently in bladder biopsies without an 
inflammatory context (Young, R.H. et al., 2014), but most often they are associated with chronic 
inflammation. These stromal cell changes are nonspecific and occur in 1/3 of autopsy cases with chronic 
cystitis (Kuipers, F.C. et al., 1973). In addition to nonspecific chronic cystitis, giant multinucleated cells in 
the bladder mucosa can be observed in other types of cystitis: eosinophilic cystitis, follicular cystitis, 
radiation cystitis (Belovezhdov et al., 2020). Similar giant stromal cell changes also occur under the 
influence of radiation or chemotherapy (Epstein, J. et al., 2010; Johnson, WW et al., 1973; Beyer-Boon, 
ME et al., 1978; Millard, RJ et. al., 1981). 
To date, only one IHC study of giant cells in the bladder UC stroma has been found in the literature. 
From the only study to date, it is known that the amount of giant stromal cells in the bladder mucosa 
increases in amount in the bladder, in intimate connection with the steep inflammatory response and its 
intensity (Ohtsuki, Y. et al., 2000). 
From the only study to date, it is known that the IHC profile of giant stromal cells in the bladder mucosa in 
bladder UC is vimentin + / MB-2 + / Ki-67- / HLA-DR- (Ohtsuki, Y. et al. , 2000). The same authors add 
that these cells are sometimes smooth muscle actin + / muscle actin + / CD68 + / PS-100 + (sometimes) 
(Ohtsuki, Y. et al., 2000). Ultrastructurally, giant stromal cells in the bladder mucosa in bladder UC show 
superficial, focally aggregated short cytoplasmic growths (Ohtsuki, Yet al., 2000). The authors believe that 
giant stromal cells in the bladder mucosa are multipotent mesenchymal cells (CD34 + / E-cadherin +) 
without mitotic activity (Ki67-), having both fibroblast (vimentin +) and histiocytic (CD68 +) phenotype 
localized to or in the stroma of the UC of the bladder (Ohtsuki, Y. et al., 2000). The same authors believe 
that giant stromal cells in the bladder mucosa are the result of fusion of mononuclear stromal cells (Ohtsuki, 
Y. et al., 2000). In the recently published clinical cases of leiomyosarcoma of the bladder, established 2 
months after histological verification LG UC, Fiorentino, V. et al. observed osteoclast-like giant 
multinucleated cells in the tumor stroma having the IHC phenotype of cells of non-tumor origin (Fiorentino, 
V. et al., 2019). 
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The authors suggest that giant multinucleated cells are most likely to be regenerative mucosal muscle cells 
or stromal myofibroblasts (Fiorentino, V. et al., 2019). 
Our results confirm that giant multinucleated cells in the bladder mucosa in UC are both positive for 
mesenchymal and myofibroblast markers (vimentin, smooth muscle actin, desmin, and CD34) and for the 
macrophage marker CD68. Similar results have been obtained in both similar studies concerning giant cells 
in UC and in a non-tumor context (Ohtsuki, Y. et al., 2000; Belovezhdov et al., 2020). In addition, the 
results obtained by us complement the IHC profile of these cells. They are positive for the stress marker 
p16, which supports their degenerative nature. Giant cells are strongly negative for epithelial (ckAE1 / AE3 
and GATA-3), vascular (CD31), neural (PS100 and c-kit), cambial, blastic (CD34-blastes and c-kit) and 
immune markers (IgG, IgG4 and PD-L1). They have no proliferative activity, confirmed by the absence of 
mitoses and the negativity of the proliferative marker Ki-67. Giant cells are PD-L1 negative, have no 
specific immune function, and cannot be used to calculate the CPS scale. 
Recognition and correct interpretation of multinucleated giant cells is necessary and crucial for accurate 
diagnosis. Misinterpretation of these abnormal cells as malignant can lead to misdiagnosis and potentially 
lead to inappropriate treatment. 
To date, there is no established and structured algorithm in the literature concerning the diagnosis and 
differential diagnosis of multinucleated giant cells observed in the stroma of the bladder. 
Based on our results and data from the literature, we have developed a generalized algorithm of histological, 
histochemical and IHC criteria, the detailed formula of which is presented in more detail in the "Results" 
section. In short: 
 

1. MGCs, except in chronic cystitis and other bladder lesions, are localized in the stroma of 
the bladder carcinoma and the surrounding lamina propria. 

2. MGCs are 10 to 20 µm in size and star-shaped. 
3. Their cytoplasm is eosinophilic and sparse, with the presence of long cytoplasmic growths. 
4. The nuclei are rounded, hyperchromatic, and multilobulated, sometimes more or less atyp-

ical, but no mitotic figuress are observed. 
5. Histochemically, MGCs are negative for Perls staining. 
6. Immunohistochemically, MGCs are positive for mesenchymal and myofibroblast markers 

(vimentin, smooth muscle actin, desmin, and CD34), for the macrophage marker CD68, 
and the marker of cell aging and degeneration p16. 
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Based on our results, the above diagnostic algorithm and the literature data, we also offer a generalized 
algorithm for the differential diagnosis of multinucleated giant cells in bladder UC: 

- with multinucleated giant cells in "specific" types of cystitis, e.g. in tuberculosis, in xanthogranulom-
atous cystitis, after bladder surgery, in the presence of surgical sutures or other foreign bodies. In these 
cases, the cells have a macrophage genesis, and the cyst does not qualify as a giant cell (Wells, H.G. et al., 
1934), which is now considered an outdated concept (Young, R.H. et al., 2014). In such cases, giant cells 
were of the Langhans type, Tuton type, or foreign body type, and were always combined with epithelioid 
cells forming granulomas with or without necrosis; 

- with multinucleated giant cells in radiation cystitis, where very often they and their surrounding his-
tiocytes contain hemosiderin cytoplasmic pigment (Belovezhdov et al., 2020), while in the stroma of the 
UC similar giant cells are Perl’s negative; 

- with multinucleated giant tumor cells in the stroma of the UC "in situ" or with invasive UC containing 
giant tumor cells (where cytokeratin is sometimes required), positive in tumor and negative in stromal giant 
cells (Belovezhdov et al., 2020); 

- with multinucleated giant cells, especially when they are numerous and in the form of small groups 
observed in mesenchymal tumors of the bladder (Young, R.H. et al., 2014). Unlike sarcomas and other 
mesenchymal neoplasms, giant multinucleated cells in the bladder mucosa have no mitotic activity, proba-
bly due to the fact that they reflect degenerative cellular changes (Epstein, J. et al., 2010); 

- with multinucleated giant cells observed in the stroma of some benign tumor processes of the female 
genital tract, e.g. fibroepithelial vaginal polyp (Young, R.H. et al., 2014), but there of course the localization 
is different. 

From a general pathological point of view, our results and conclusions are fully comparable with pre-
viously reported data from other research teams concerning morphologically similar cells in other organs: 

- Digestive tract: Sachak, T. et al. did for the first time a morphological and IHC study to evaluate 
giant stromal cells in the gastrointestinal tract. 

They found that giant stromal cells was the result of a reactive / regenerative process, given that they 
were most commonly seen in reflux and chemical / reactive gastropathy. The authors hypothesize that giant 
multinucleated cells were most likely to be regenerative cells of the muscularis mucosa or stromal myofi-
broblasts (Sachak, T. et al., 2019). 

- Breast: Multinucleated giant cells in breast tissue were originally described by Rosen, P.P. in 1979 
(Rosen, P.P., 1979). He found that the presence of multinucleated giant cells did not pose a risk factor for 
malignant degeneration of the lesion. A similar finding is described by Heneghan, M.N. et al. in fibroade-
noma of the mammary gland. Tissue foci containing these atypical giant multinuclear cells were located in 
otherwise normal areas of the breast. Heneghan, M.N. et al. conclude that these cells are most likely due to 
a possible recovery process. 
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Subsequently, atypical giant cells have been described in several other breast lesions, raising an inter-
esting differential diagnosis, mainly with benign processes / lesions, but also sometimes in connection with 
neoplastic diseases. The pathogenesis of giant cells in breast tissue is still unclear (Heneghan, MN et al., 
2008). 

- Soft tissues: Their presence in other benign tumors, including pleomorphic lipomas, leiomyomas and 
fibromas, schwannomas, and in variants of dermatofibromas with atypical cells has also been described. 
The pathogenesis of giant cells in breast tissue and in the lower female genital tract is still unclear 
(Heneghan, MN et al., 2008). 

To date, the morphogenesis of giant cells in the vesical mucosa has been poorly studied in the literature. 
Epstein, J. et al. believe that multinucleated giant cells in the bladder mucosa represent degenerative cellular 
changes (Epstein, J. et al., 2010). Ohtsuki, Y. et al. believe that multinucleated giant cells in the vesical 
mucosa are the result of fusion of mononuclear stromal cells (Ohtsuki, Y. et al., 2000). This hypothesis is 
also confirmed by the only ultrastructural study to date, which shows that multinucleated cells are the result 
of the fusion of mononuclear cells under conditions of chronic inflammation or irritation (Ohtsuki, Y. et 
al., 2000). 

Our results support the opinions of the authors cited above. Like other authors who studied giant stro-
mal cells in non-tumor and tumor bladder (Belovezhdov et al., 2020; Ohtsuki, Y. et al., 2000), we believe 
that the giant multinucleated cells in the bladder mucosa in UC are pluripotent cells with mesenchymal, 
myofibroblast and histiocyte origin at the same time. 
Our IHC results show that the giant cells in the bladder UC stroma did not have a hematogenous origin 
(CD45-) and no analogy should be made with morphologically similar dermal dendrocytes. We also demon-
strate that the giant cells we studied in the bladder U stroma were not similar to the Langerhans dendritic 
histiocytes known from the skin and lymph nodes (PS100- / CD1a-). 

In addition, our IHC results show simultaneous expression of the marker of cellular aging and p16 
degeneration, which supports the theory of Epstein, J. et al. for a degenerative cellular phenomenon (Ep-
stein, J. et al., 2010). It is known that in addition to being an IHC marker of human papillomavirus (HPV) 
infection, p16 is also an IHC indicator of cellular stress and aging (LaPak, M.K., et al., 2013). According 
to the literature, the latter has been used as an assessment before organ transplantation, as well as in the 
identification of biologically "younger" donor tissues with increased potential for success (LaPak, M.K., et 
al., 2013). 
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LaPak, M.K., and co-workers point to several pieces of evidence that p16 is not only a biomarker of 
aging, but also a cause of aging in many cell types. Using murine p16 transgenes, the cell-autonomous role 
of p16 in cellular aging was investigated. In murine hematopoietic stem cells, T cells, pancreatic β-cells 
and neural progenitors of the subventricular area, p16 expression causes a decrease in regenerative capacity. 
These data support the hypothesis that p16 expression results in cellular aging, which leads to a decrease in 
regenerative potential (LaPak, M.K., et al., 2013). Since the discovery of p16 more than 20 years ago, 
numerous scientific studies on its regulation and function have proven its complex nature. The role of p16 
is obvious extends beyond the "aging" of cells and tumor pathology. Induction of p16 during these highly 
proliferative processes is thought to be crucial for maintaining proper tissue homeostasis. Whether the same 
signals that trigger p16 expression under physiological conditions play a role in tumorigenesis or aging is 
not yet clear (LaPak, M.K., et al., 2013). 

Our studies show for the first time the expression of p16 in giant stromal cells, outside the context of 
granulomatous inflammation. The probable explanation of this phenomenon is the persistent mucosal irri-
tation leading to the expression of this protein in order to find the optimal from a thermodynamic and 
biochemical point of view point metabolic formula for stromal cells "exhausted" by chronic cellular stress. 

Similar "dynamic induction" in p16 expression was observed in other processes and in other organs: 
involution of the glandular parenchyma of the breast, wound healing, nerve regeneration and chronic in-
flammation (LaPak, M.K., et al., 2013). 

We believe that from a pathogenetic point of view, giant stromal cells in non-tumor and tumor bladder 
represented a degenerative cellular phenomenon reflecting chronic mucosal bladder irritation (mechanical, 
chemical or tumor in nature) and chronic mucosal inflammation. Moreover, our results showed a statisti-
cally significant correlation between the presence of these cells and the degree of tissue damage (tissue 
stress). From an oncological point of view, our results show that giant stromal cells in bladder cancer were 
part of the stromal tumor response, although nonspecific and non-immune. This giant cell reaction was 
probably due to chronic mucosal irritation and correlates with malignancy and the degree of tumor infiltra-
tion. In addition to the above considerations, the positive expression of p16 observed by us was further 
evidence of the histiocytic character of the giant cells in the stroma of the bladder UC. It is known from the 
literature that histiocytes and their derived tumor lesions were p16 positive. 
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In conclusion, the results obtained by us in the present work, their summary and discussion, give us 
reason to assume that the giant stromal cells in non-tumor and tumorous bladder can be used as a charac-
teristic and relatively permanent, although non-specific, histological marker for chronic bladder damage. 

As for the immediate morphogenetic mechanism of this cellular phenomenon, we consider, like other 
authors (Ohtsuki, Y. et al., 2000; Sachak, T. et al., 2019; Fiorentino, V. et al., 2019) that it is a fusion of 
mononuclear histiocyte, fibroblast-like cells under conditions of chronic irritation. 
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Chapter VI. 

CONCLUSIONS 

 

1. Bladder cancer is a relatively common malignancy that affects men around the age of 70. No 

elements of geographical pathology were found in relation to the main epidemiological feature - age, 

in patients with bladder cancer. 

2. Morphologically, bladder UC is the most often of the classical (conventional) type; the other 

histological variants have more aggressive and faster course of development, in direct proportion to 

the stage at which they are diagnosed for the first time. This was most often pT1-stage of the current 

TNM system, at which time the majority of patients are between 70 - 80 years of age. There was no 

statistically significant association between the degree of invasion of the TNM system by gender and 

the age of patients with bladder UC. 

3. The histological grading of the bladder UC at the time of its initial diagnosis by the pathologist 

is more often high (G2-G3 according to WHO 1973; with a high degree of malignancy according to 

WHO 2016), and no statistically significant difference was found depending on the geographical fac-

tor. The comparative statistical study of the two systems for evaluation of histological grading estab-

lishes a pronounced correlation between them with a tendency for a gradual increase in the number 

of male patients, in parallel with an increase in the histological grading of bladder UC. 

4. PD-L1 expresses 28.8% of bladder UC cases, more common in men between the ages of 50 

and 80 years. PD-L1 expression is more common in invasive high-grade (HG) UC of the bladder and 

those with squamous cell differentiation. No statistically significant correlation was found in the ex-

pression of PD-L1 and histological variant and TNM stage of bladder UC. 

5. Giant cells in the stroma of the bladder UC are found in 35.6% of cases, more often in high 

malignancy (HG) (G2 / G3 according to WHO 1973). There was a tendency for a progressive increase 

in number of giant cells with the increase in the degree of tumor invasion in the bladder wall.  

6. Morphologically, the giant cells in the stroma of the bladder UC are large, star-shaped, sparse 

cytoplasm and with presence of long cytoplasmic growths. They show simultaneously mesenchymal, 

myofibroblast and macrophage immunophenotype. They are cytokeratin negative, in contrast of gi-

ant tumor cells in bladder UC. Giant cells are PD-L1 negative, they have no specific immune function, 

and cannot be used to calculate the CPS. 

7. From general pathology point of view, the morphogenesis of giant stromal cells in bladder UC 

reflect the phenomenon of cell fusion under conditions of chronic tissue stress (chronic irritation and 

/ or inflammation). 
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Chapter VII. 

CONTRIBUTIONS 

 

Task 1: A study of the main epidemiological indicators of UC in Bulgarian and French sample 

of patients: frequency, age, gender and comparison of the results in the two groups in order to deter-

mine elements of geographical pathology. 

ORIGINAL CONTRIBUTIONS: 

Theoretical contributions: 

1. For the first time in the native literature a systematic quantitative study was made with sta-

tistical analysis of the main epidemiological indicators of bladder management. 

2. For the first time a systematic quantitative study was made with statistical analysis of the main 

epidemiological indicators of bladder management with elements of geographical pathology. 

Confirmatory contributions: 

1. The results obtained by us confirm the frequency, gender and age of patients with bladder 

cancer, described in the national and international literature. 

 

Task 2: Histo-epidemiological study of the main morphological indicators of bladder UC: histo-

logical variant and tumor stage. 

ORIGINAL CONTRIBUTIONS: 

Theoretical contributions: 

1. For the first time in the native literature a systematic quantitative histo-epidemiological study 

was performed with statistical analysis of the main morphological indicators of bladder UC: histo-

logical variant and tumor stage, in the context of the latest editions of the histological classification 

and the TNM system. 

Confirmatory contributions: 

1. The results obtained by us confirm the frequency of histological variants and the tumor stage 

of the TNM system of bladder management, in correlation with gender and mediate age of patients. 

 

Task 3: Epidemiological study of the histological differentiation of bladder UC in Bulgarian and 

French sample of patients: comparison of the results in the two groups of patients in order to deter-

mine elements of geographical pathology 
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ORIGINAL CONTRIBUTIONS: 

Theoretical contributions: 

1. For the first time in the native literature a systematic quantitative histo-epidemiological study 

was performed with statistical analysis of the histological grading of the bladder UC in a comparative 

aspect, on the two used systems - WHO 1973 and WHO 2016. 

2. For the first time a systematic quantitative histo-epidemiological study was performed with 

statistical analysis of the histological grading of the bladder in comparative aspect, according to the 

two systems used - WHO 1973 and WHO 2016, and with elements of geographical pathology. 

Confirmatory contributions: 

1. The results obtained by us confirm the high frequency of UC with a high degree of malignancy 

(WHO 2016; G2-G3 under WHO 1973) at the time of its initial diagnosis by the pathologist. 

2. The results obtained by us confirm the correlation between an increase in the number of male 

patients, in parallel with an increase in the histological grading of bladder UC. 

Task 4: A study of the IHC expression of PD-L1 in UC: correlation of the obtained results with 

the gender and age of the patients, with stage, with the histological type and grading of the UC. 

ORIGINAL CONTRIBUTIONS: 

Theoretical contributions: 

1. For the first time in the native literature a systematic IHC study was done with statistical 

analysis of PD-L1 expression in bladder UC. 

2. For the first time in the native literature a systematic IHC study is performed with statistical 

analysis of the expression of PD-L1 in the bladder UC in correlation with the histological grading 

and with the histological variant of the bladder UC. 

3. For the first time in the national literature, a systematic IH study is performed with statistical 

analysis of the expression of PD-L1 in bladder SUC in correlation with the TNM stage. 

Confirmatory contributions: 

1. Our results confirm the moderate frequency of PD-L1 expression in bladder UC. 

2. Our results confirm the more frequent expression of PD-L1 in male patients, aged between 50 

and 80 years, with bladder UC. 
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3. Our results confirm the more frequent expression of PD-L1 in patients with invasive high-

grade (HG) bladder UC. 

4. Our results confirm the more frequent expression of PD-L1 in patients with bladder UC with 

squamous cell differentiation. 

5. Our results confirm the absence of a statistically significant correlation in the expression of 

PD-L1 with the histological variant and TNM stage. 

Scientific-applied and methodological contributions: 

1. For the first time in the native literature a practical methodology for IHC study of PD-L1 was 

described and introduced. 

Task 5: Epidemiological, histological and IHC study of the giant cells in the stroma of the UC: 

general pathological and prognostic significance in comparison with the tumor stage, with the histo-

logical type and grading of the UC; diagnostic and differential diagnostic algorithm. 

ORIGINAL CONTRIBUTIONS: 

Theoretical contributions: 

1. For the first time in the literature systematically histo-epidemiologically study was done with 

statistical analysis of giant cells in the stroma of the UC. 

2. For the first time in the literature systematically histo-epidemiologically study was done, with 

statistical analysis of giant cells in the stroma of the UC in correlation with the histological degree of 

malignancy and tumor invasion in the bladder wall. 

3. For the first time in the literature, an IHC study was performed using immune and stress 

markers concerning the phenotype of giant cells in the stroma of the UC. 

4. For the first time in the literature a detailed and complex diagnostic and differential-diagnos-

tic algorithm of giant cells in tumor and non-tumor contexts was made. 

5. For the first time in the literature a detailed synthesis was made with differentiation of patho- 

from the morphogenesis of giant cells in the stroma of the UC. 

Confirmatory contributions: 

1. The results obtained by us confirm the morphological characteristics of the giant cells in the 

stroma of the UC. 

2. The results obtained by us confirm the IHC characteristics of the giant cells in the stroma of 

the UC. 
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