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INTRODUCTION                                                                 

Human schistosomiasis is one of the 21 neglected 
tropical disease[1]. It is endemic in 78 countries 
affecting ~240 million worldwide and 700 million 
individuals are at risk of infection[2]. In Upper Egypt, 
the prevalence of S. haematobium recorded 24%[3], 
4.7%[4], and 23%[5] in Qena, Aswan, and Sohag, 
respectively. Chronic urinary schistosomiasis due to 
S. haematobium is commonly associated with SCC of 
the urinary bladder[6]. Based on data obtained from 
‘Global Cancer Observatory (GLOBOCAN)’ in 2020, 
Egyptian BC was the third most prevalent cancer in 
both sexes with an incidence of 7.9%. Among men 
it was the second most prevalent cancer with an 
incidence of 12.6%[7].

Several factors contribute to the oncogenesis of 
bilharzial infection. Schistosoma antigens (worm 
extract) and soluble egg antigens cause urothelium 
cells to divide faster and die less frequently due to up-
regulation of anti-apoptotic protein, B-cell lymphoma 
2 (BcL-2) and down-regulation of tumor suppressor 
protein p27 (cyclin-dependent kinase inhibitor 1B). 
The eggs deposited in the bladder wall produce oxygen-
derived free radicals initiating intense inflammatory 

reactions. These free radicals are capable of producing 
genetic mutations and the production of numerous 
carcinogenic compounds (N-nitrosamines and 
polycyclic aromatic hydrocarbons)[8].

The SCC is a rare subset of urinary BC composing 
an estimated 2-5% of all BCs in Western countries[9]. 
However, it is still predominant in most of Africa (53-
69%)[10]. This category of BC is of higher aggressiveness 
and worse survival outcomes compared to TCC. It is 
associated with a higher proportion of non-organ-
confined (pT3-4: 20.6% vs. 4.4%), lymph node 
involvement (T1-4 N1-3: 5.3% vs. 2%) or metastatic 
stages (10% vs. 3%) compared to the transitional 
histological type[11]. The current treatment for SCC 
does not provide satisfactory therapeutic responses 
and SCC patients have relatively poor response 
to chemotherapy and/or immunotherapy; on the 
other hand, adjuvant, neoadjuvant radiotherapy, or 
chemotherapy show good response in the treatment 
of TCC[12,13].

Several studies observed that the histopathological 
pattern of BC is changing among Egyptians. Over the 
last decades, the incidence of SCC is declining, while 
bladder TCC is rising and schistosomiasis is associated 
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ABSTRACT

Background: Squamous cell carcinoma is the most common type in Egyptian bilharzial bladder. However, 
there is a proven changing pattern of Schistosoma-associated bladder cancer (SA-BC) that needs to be 
investigated.
Objective: To assess the patterns (age, incidence, and histopathological types) of SA-BC in Sohag, Egypt. 
Material and Methods: This descriptive retrospective study included 152 patients histologically 
confirmed urinary BC diagnosed at the Pathology Department of Sohag University Hospital during 4 years, 
from January 2019 to December 2022. Data including age, sex, residence, and histopathological type were 
retrieved from the records of Pathology Department. 
Results: Patients’ age ranged from 35-79 years with a mean of 61.2±9.1 years, and male to female ratio 
was 4.6:1. Transitional cell carcinoma (TCC) was the most common histological type (80.9%), followed by 
squamous cell carcinoma (SCC) (12.5%), and TCC with squamous differentiation (6.6%). Schistosoma eggs 
were histologically confirmed in 39.5% of cancer cases; 76.7% were TCC, 21.7% were SCC and only 1.6% 
was TCC with squamous differentiation. All SA-BC were male with mean age of 59.8±7.5. At the time of 
diagnosis, 96.7% of SA-BC cases were bladder muscle invasive and 91.7% were of high-grade nature not 
significantly different from cases with non-Schistosome associated BC (NSA-BC).
Conclusion: The histopathological patterns of SA-BC have changed in Egypt over the past decade and 
most cases were associated with TCC.
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with TCC[14,15]. This changing pattern of BC in Egypt 
explains why the incidence of BC remains high in Egypt 
despite the claim of controlling schistosomiasis and 
this change emphasizes the need for accurate reports 
on the actual burden of schistosomiasis in Egypt and 
implementation of potential national measures to 
control this preventable type of cancer[15,16].

The present retrospective study is designed to 
assess patterns (age, incidence, and histopathological 
types) of SA-BC in Sohag, Egypt from 2019 to 2022.

MATERIAL AND METHODS                                                                 

This descriptive retrospective study was conducted 
at Pathology Department, Sohag University, Sohag, 
Egypt during the period from January 2019 to 
December 2022.

Study area: Sohag is located in the southern part of the 
country, 467 km south of Cairo. It covers an extent of 
the Nile Valley with a total area of 1547 Km2, and an 
estimated population of 5,709,225.

Study design: All histologically confirmed cases 
of urinary BC were compiled from the Pathology 
Department of Sohag University Hospital during the 
study period. Patients' demographic data and tumor 
characteristics were retrieved from the records 
of the Pathology Department. Undifferentiated, 
adenocarcinoma, sarcoma cell types, patients with 
missing pathology records and failure to retrieve 
histology slides were excluded from the study. 
Histology slides were reevaluated for histological 
type of cancer, stage, grade, the involvement of 
urinary bladder muscularis propria by cancer 
and presence of S. haematobium eggs. Pathologic 
staging and histopathologic grading were performed 
according to the TNM[17], and WHO[18] classifications, 
respectively. Schistosoma-association was diagnosed if 
histopathologic evidence was found of S. haematobium 
eggs in the bladder wall.

Statistical analysis: Data were analyzed by IBM SPSS 
Statistics for Windows version 25.0. Quantitative data 
were expressed as mean±SD. Qualitative data were 
expressed as number and percentage. Chi-Square 
test and Fisher's Exact test were used for comparing 
categorical data. For all statistical tests, P<0.05 was 
considered significant.

Ethical considerations: This study was approved by 
Medical Research Ethics Committee of the Faculty of 
Medicine, Sohag University, with the IRB registration 
No. (Soh-Med-22-06-23). Data were collected 
anonymously from the lab of Pathology Department of 
Sohag University Hospital, so the waiver of consent was 
submitted to Medical Research Ethics Committee.

 RESULTS                                                                 

A total number of 152 patients were diagnosed 
with urinary BC during the study period. The patients’ 
ages ranged from 35-79 with a mean of 61.2±9.1 years 
regardless of histological type of cancer. Males were 
125 (82.2%) while females were 27 (17.8%) with 4.6:1 
male to female ratio. Of all histologically diagnosed 
urinary BC, TCC was the most common constituting 
123 cases (80.9%) followed by 19 (12.5%) SCC cases, 
and 10 (6.6%) of TCC cases were with squamous cell 
differentiation. Regarding total BC cases, 147 (96.7%) 
were muscle invasive BC (MIBC) compared to 5 cases 
(3.3%) with non-muscle invasive BC (NMIBC); 139 cases 
(91.4%) were high grade, 8 cases (5.3%) were moderate 
grade, and 5 cases (3.3%) were low-grade (Table 1).

Schistosomiasis was histologically confirmed in 
60 cancer cases (39.5%); 46 (76.7%) were TCC, 13 
(21.7%) were SCC, and only one (1.6%) was TCC with 
squamous differentiation. All cases of SA-BC were males. 

Table 1. Demographic criteria and histopathological 
findings of studied patients with BC.

Patterns No. (%) of patients
Age (years)

Mean±SD (range)
Gender

Male
Female 

Associated schistosomiasis
Yes 
No

Histopathological types
TCC
SCC
TCC mixed 

T stage
T1
T2 
T3 
T4

Pathological grades
High
Moderate
Low

61.2±9.1 (35-79)

125 (82.2%)
27 (17.8%)

60 (39.5%)
92 (60.5%)

123 (80.9%)
19 (12.5%)
10 (6.6%)

5 (3.3%)
64 (42.1%)
69 (45.4%)
14 (9.2%)

139 (91.4%)
8 (5.3%)
5 (3.3%)

TCC: Transitional cell carcinoma; SCC: Squamous cell 
carcinoma TCC mixed: TCC mixed with squamous 
differentiation.

The mean age of patients who had S. haematobium eggs 
embedded in cancer tissue was 59.8±7.5; while the 
mean age of Schistosoma associated transitional cell 
carcinoma (SA-TTC) was 62.2±6.04 years compared 
to 50.6±4.8 years in Schistosoma associated squamous 
cell carcinoma (SA-SCC) (Fig. 1). Among SA-BC cases, 
58 (96.7%) had MIBC compared to 2 (3.3%) who had 
NMIBC; while 55 (91.7%) were high-grade, 3 (5%) were 
moderate grade, and 2 cases (3.3%) were low-grade 
neoplasms (Fig. 2). According to histopathological type, 
there was significant difference between the prevalence 
of patients with SA-BC compared to those of non-
Schistosoma associated BC (NSA-BC) in squamous cell 
type and mixed transitional cell type with squamous 
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differentiation (P=0.006, and 0.04, respectively), but 
there was no significant difference between them in 
transitional cell type. There was significant difference 

between the two groups regarding gender (P<0.001), 
while there was no significant difference between them 
regarding age, grade and muscle invasion (Table 2).

DISCUSSION                                                                 

Schistosomiasis is still a public health issue in 
certain areas of developing countries (especially in 
sub-Saharan Africa). Definitely, S. haematobium is a 
proven carcinogenic agent that causes mainly bladder 
SCC[19]. The current study revealed that TCC was the 
most common comprising of 80.9% of histologically 
confirmed BC while SCC represented 12.5% and TCC 
with squamous differentiation represented 6.6%. The 
results of this study were in agreement with a previous 
study conducted by Moussa et al.[14] who found that the 
incidence of SCC among Egyptians declined over four 

years, from 25% in 2006-2010 to 9% in 2011-2015. 
Similar findings were observed by Amin et al.[15] from 
Cairo, Essa et al.[20] from Assiut, and Ali et al.[21] from 
Sohag who reported that the predominant type of BC 
was TCC (86%, 88%, 76.8% respectively). However, 
the results differed from those of a Tanzanian study in 
which SCC was the commonest histological type of BC 
with 57.0%, followed by TCC with 37.6%[22].

The present study reported that schistosomiasis 
was histologically confirmed in 60 cancer cases 
(39.5%); TCC cases were 76.7%, while SCC cases and 

Fig. 2. Histological images of SA-TCC (H&E stain). 
(A) TCC dissecting the muscle, note two calcified 
destroyed eggs (arrows) X200, (B) Invasive high 
grade TCC on top of bilharzial cystitis, note dense 
infestation by calcified destroyed eggs  (arrows) 
X400.
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Fig. 1. Distribution of histopathological types of SA-BC 
according to age in Sohag.

Table 2. Relation between SA-BC and demographic criteria and histopathological findings in studied patients.

Patterns SA-BC (n=60)
N (%)

NSA-BC (n=92)
N (%)

Statistical 
analysis

Age group 
<60 years 
≥60 years

20 (33.3%)
40 (66.7%)

34 (37%)
58 (63%) P = 0.6

Gender
Male
Female

60 (100%)
0

65 (70.7%)
27(29.3%)

P < 0.001*

Histopathological types
TCC
SCC
TCC mixed

46 (76.7%)
13 (21.7%)
1 (1.6%)

77 (83.7%)
6 (6.5%)
9 (9.8%)

P = 0.2
P = 0.006*
P = 0.04*

Pathological grades
High
Moderate
Low

55 (91.7%)
3 (5%)

2 (3.3%)

84 (91.3%)
5 (5.4%)
3 (3.3%)

P = 0.9

Muscle invasion (MI) 
MIBC
Non-MIBC

58 (96.7%)
2 (3.3%)

89 (96.7%)
3 (3.3%)

P = 0.9

SA-BC: Schistosoma-associated bladder cancer; NSA-BC: Non-SA-BC; TCC: Transitional cell carcinoma; SCC: Squamous cell carcinoma 
TCC mixed: TCC mixed with squamous differentiation; *: Significant (P<0.05).  

(A)                                                                                   (B)
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TCC with squamous differentiation were 21.7% and 
1.6% respectively. Our results agreed with Amin et al.[15] 
who reported that schistosomiasis was histologically 
confirmed in 19 cancer cases, only 3 of whom were SCC, 
and other cases were associated with TCC. Previous 
studies interpreted the changing patterns of BC in Egypt 
over the past 30 years with a significant decrease in SCC 
and increase in TCC due to control of schistosomiasis, 
and genetic changes due to environmental factors 
such as increased smoking, exposure to pesticides and 
occupational exposures[23]. However, schistosomiasis 
was more consistently associated with TCC and this 
change in patterns of BC was not due to successful 
treatment of schistosomiasis, increased smoking as well 
as environmental hazards but rather due to inaccuracy 
of the histological evaluation of schistosomiasis which 
must be confirmed or excluded by using serological 
methods and urine tests before postulating that the 
increased rate of TCC was attributed to smoking[15,24]. 
According to (GLOBOCAN)[7], BC is the second common 
cancer in men representing 12.6% while the lung is the 
third malignancy representing only 7.2%. If smoking 
was a major risk factor for the increasing TCC in Egypt, 
a proportionate increase in lung cancer should have 
been expected and this did not happen in Egypt. Former 
studies indicated the need to analyze the underlying 
mechanism that favored BC formation instead of lung 
cancer to understand this paradox[7,15]. Besides, the 
extent of schistosomiasis apparently plays a significant 
role in the induction of different types of cancer since 
SCC is usually associated with moderate and/or high 
worm burdens, whereas TCC occurs more commonly 
in areas associated with lower degrees of infection[25].

The current study revealed a higher mean age at 
diagnosis in BC patients (61.2±9.1 y) and SA-BC patients 
(59.8±7.5 y). Mean age was higher in patients with SA-
TTC (62.2±6.04 y) than those with SA-SCC (50.6±4.8 
y). Similar findings were noticed by previous studies 
as Amin et al.[15] who recorded a higher mean age for 
SCC of 60.58 y and for TCC of 61.5 y in Egypt. Moreover 
Essa et al.[20] noted a higher mean age of BC patients of 
61 y. Our results differed from Tanzanian studies in BC 
that quoted a lower mean age of 55 years in 2011-2021 
in BC[22]. Our data revealed 4.6:1 male to female ratio 
of BC cases with male predominance in 82.2%. This is 
consistent with previous studies from Egypt conducted 
by Amin et al.[15] in which males represented 85.5% of 
reported cancer samples, and in the study by Essa et 
al.[20] in which males constituted 81% of patients and 
the study by Ragab, et al.[23] which reported 82.5% male 
predominance in BC cases. This gender disparity might 
be due to the difference in the lifestyle of both genders 
with men more exposed to schistosomiasis, smoking, 
and occupational hazards known to cause BC[26]. 
Additionally, studies have shown that female hormones 
can prevent BC or slow the disease progression and the 
use of antiandrogens appears to delay the development 
of BC in men[27,28]. In the current study, all BC patients 
associated with schistosomiasis were male. These 

results agreed with Kyritsi et al.[29] who found bladder 
tissue infection with S. haematobium to be significantly 
more prevalent in male than in female cases of BC, 
regardless of the type of cancer.

In our study, 91.7% of SA-BC masses were of 
high-grade nature in comparison to 91.3% of NSA-
BC masses which were also of high grade but with no 
significant difference between the two groups. This 
result was closely similar to that recorded by Essa et 
al.[20] in Assiut who reported that 95% of masses were 
high-grade and by Ali et al.[21] in Sohag who reported a 
similar high-grade of 92.2%. However, Ragab et al.[23] in 
Minia recorded 62.5% high-grade. 

In our study, there was no significant difference 
between the detection rate of patients with SA-BC 
either who had MIBC or those with NSA-BC (96.7%). 
Similar results were obtained by Essa et al.[20] and Ali 
et al.[21] who reported that 98% and 97% of patients 
had invasive BC, respectively. However, it was higher 
than that observed by Ragab et al.[23] who recorded that 
75% of BC involved bladder muscle wall. The presence 
of SA-BC in advanced stages is usually explained by the 
similarity of its symptoms to those of schistosomiasis 
from which the patient was suffering[8]. The lack of data 
on individual smoking behaviors and occupation was a 
limitation in our study.

In conclusion, the histopathological patterns of BC 
in Egypt have significantly changed. An increase in 
TCC and a decrease in SCC were indicators of changes 
in exposures associated with BC induction. Although 
SCC is strongly associated with S. haematobium, 
schistosomiasis is more consistently related to 
TCC at present. Further molecular, serological, and 
experimental research studies in SA-TCC are required 
to understand the changing pattern of BC.
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