
Abd ElLateef et al. SECI Oncology 2022(3):136-145 

 

   

Significance of HER2 expression in urinary bladder cancer: 

single institutional data 

 

Abd ElLateef AA1, Ahmed ARH2 , Mohamed AE1  
 

¹ Department of Clinical and Radiation oncology, Sohag University, Faculty of Medicine; Egypt 
2 Pathology Department, Faculty of Medicine, Sohag University, Faculty of Medicine; Egypt 

 

 

Abstract: 
Background: Targeted and immunotherapy got approval to treat locally 

advanced and/or metastatic urinary bladder (UB) cancer in specific situations. 

Human epidermal growth factor receptor 2 (HER2) expression is certified in UB 

cancer but with controversial results regarding the impact of targeted therapies 

on survival. This study explored expression of HER2 protein in UB cancer 

patients in our locality and its correlation with clinical outcomes.  

Methods: One hundred-thirty two samples of UB cancer collected and tested 

for HER2 receptor expression using immunohistochemistry (IHC) analysis. 

Together with patients medical records from 2012 through 2016 used analyze its 

significance with tumor characteristics and investigate its effect on DFS, PFS 

and OS. This work was conducted at Sohag University Hospital and Sohag 

Cancer Center. Data was analyzed using STATA intercooled version 16 for 

clinic-pathological associations.  

Results: HER2 expression was positive in 65% of samples; only pathological 

subtype had a significant association with HER expression intensity (p= 0.001). 

No significant association found between HER2 expression and other variables 

as regards age, tumor size, nodal spread or stage. As regards OS; HER2 positive 

expression associated with significant longer cumulative OS (p=0.006) and in 

multivariate Cox-regression analysis; it was the only factor associated with 

statistically significant longer OS (p=0.04; HR=0.43). No significant association 

found in the cumulative or Cox analysis for DFS and PFS (p= 0.79 and p= 0.08 

respectively).  

Conclusion: in this work; HER2 expression was higher in bladder cancer cases 

especially in TCC. Also, patients with HER2 positive protein expression had a 

significant longer OS with probability and regression positive effect.  No 

significant effect on DFS or PFS in the probability or Cox analysis of HER2 

expression. However, these findings mandate larger prospective studies with 

anti-HER2 agents included in the management of these patients. 
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Introduction: 
Bladder cancer is the third most common cancer in 

Egypt and the second among males as estimated by 

Global Cancer Observatory (GLOBOCAN) in 

December 2020, with an incidence of 10,655 new cases 

[1, 2] predominantly in males with 4:1 male to female 

ratio [3,4]. Also, it is the third lethal cancer with 6170 

deaths (~7%) of 89,042 total deaths for all cancers [1]. 

Invasive and/or metastatic bladder cancer accounts 

for nearly one third of newly diagnosed cases. [5] 

Chemotherapy is mostly the systemic treatment of 

choice for this category. However, it is not a curative 

and other therapies like the targeted therapy or 

immunotherapy   needed. [6,7] 

HER2 overexpression has been identified in bladder 

cancer [8] with variable expression rates ranged 

between 31 and 65.5% of samples [9, 10 

https://www.spandidos-publications.com/10.3892 

/mco.2018.1786 - b75-mco-0-0-1786, 11, 12]. A 

previous study identified that the 5-year disease-free 

survival rate decreased from 48.5% in HER2-negative 

patients to 9.7% in those who were HER2-positive [9]. 

Skagias et al [13], also identified that HER2 expression 

was correlated with decreased disease-specific survival 

(P=0.002) and overall survival rates (P=0.025). 

Different molecular testing recommended to be 

performed as early as diagnosis of advanced bladder 

cancer has been established, this needed to facilitate 
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treatment decision- making and to prevent delays in 

administering later lines of therapy. Yet, among 

malignancies with certified HER2 overexpression, 

bladder cancer has limited Anti-HER2 options because 

of controversies regarding the impact of targeted 

therapies on patient’s survival. [14] 

Egypt is a developing country, [15] and cost-

effective treatments are highly favored by the national 

healthcare provider, so, expensive therapies like 

targeted therapy or immunotherapy can be an obstacle 

in treating bladder cancer. However, September 2018 

was a new hope as the government announced the 

initiative of President Abdel Fatah el-Sisi “100 Million 

Healthy Lives,” to eradicate Hepatitis C which 

expanded to include cancer patients  care with targeted 

treatment like Anti-HER2 trustuzumab in breast cancer 

cases [16], so, targeting HER2 pathway in bladder 

cancer may be effective in the near future. 

This study conducted to test HER2 expression level 

among newly diagnosed bladder cancer patients in our 

locality and correlation with different pathological and 

clinical characteristics was analyzed as it may be 

possible targetable mechanism for UB cancer treatment 

in the near future. To our knowledge; it is the first study 

to investigate this matter in Upper Egypt. 

        

Patients and Methods: 
Patient`s and tissue samples: 

Tumor samples of bladder cancer patients treated at 

Sohag University Hospital and Sohag Cancer Institute 

were included in this study after obtaining ethical 

approval from institutional Research Ethical Committee 

(approval number: Soh-Med 21-4-40). Samples were 

obtained by either transurethral resection (TUR) or 

cystectomy in eligible patients. Clinical and follow up 

data obtained from the patients` medical records and 

histological sections of the tumors were evaluated.  

 

Immunohistochemistry  

Formalin fixed paraffin embedded blocks of tumor 

tissue were sectioned at 4µm on coated pre-labeled 

slides. The sections were de-deparaffinized, rehydrated 

and washed in tap water. To block tissue peroxidase; 

the sections were incubated in dual enzyme blocking 

solution (Dako Code K4065) for 10 min; then washed 

in running tap water. For epitopes retrieval; the tissue 

sections were boiled in citrate buffer (10mM, pH 6.0) 

using a microwave at high power. After cooling to room 

temperature; tissue sections were washed in phosphate-

buffered saline (PBS) pH 7.6; then incubated with 

primary rabbit poly-clonal anti-human c-erbB-2 protein 

(Dako, code A0485) antibody for overnight at 4°C 

temperature. (Dako, clone 1D5, code M7047). After 

proper washing with PBS; the tissue sections were 

incubated for 30 min at room temperature with 

EnVision® + Dual Link System-HRP; a polymer 

conjugated goat anti-rabbit and anti-mouse secondary 

antibody (Dako, code K4065). The sections were 

washed with PBS and incubated with DAB solution for 

5-10 min. The sections were counterstained with 

hematoxylin, dehydrated and mounted. Sections of 

HER2 positive breast cancer were used as positive 

control and replacement of the primary antibodies with 

BPS served as negative control for the procedure. 

Staining was scored according to the same standard 

criteria used in breast cancer.  

 

Immunohistochemistry scoring and statistical analysis 

HER2 expression was evaluated as percentage of 

positive cells among tissue sections and final score 

ranged between 0 to 100%. Cells in four high power 

fields (x40) of tumor tissue were evaluated and the final 

score was the mean percentage among all fields. Both 

membranous and cytoplasmic staining was considered 

during histological evaluation of HER2 expression. The 

intensity of immunoreaction for positive cases was 

ranked as weak, moderate and strong expression. For 

statistical purpose; negative and weak staining 

considered as one group while moderate and strong 

staining considered the other comparative group. 

 

Consent: written informed. 

 

Statistical analysis 

Data was analyzed using STATA intercooled 

version 16. Quantitative data was represented as mean 

and standard deviation or median and range. Data was 

analyzed using independent student T test for normally 

distributed data. Data was analyzed using Mann-

Whitney if data is not normally distributed.  Qualitative 

data was presented as number and percentage and 

compared using Chi square test or fisher exact test. The 

log-rank test was performed to evaluate significant 

differences between survival curves of different 

variables. Hazard ratios (HR) with 95% confidence 

intervals (CI). Graphs were produced by STATA 

program. P value was considered significant if it was 

less than 0.05. 

 

Results:  
Patients' demographics 

Out of one hundred seventy-six tumor tissue 

samples, only 132 had accessible medical records to 

collect data. The mean age was 59 years with majority 

of patients were 60 years or more (78.79%) and 98 

cases (74.24%) diagnosed by TUR. Majority was non-

metastatic bladder cancer but 76.52% diagnosed as late 

stage.  More than one-third had primary tumor surgical 

resection (36.36%) while nearly two-thirds had 

radiotherapy and 60% had chemotherapy treatment. 

Transitional cell carcinoma (TCC) was the dominant 

pathological subtype in 95 samples (71.97%) while only 

27 samples (20.45%) was squamous cell carcinoma 

(SCC) with 67.42% were high grade and 35.6% 

associated with bilharziasis. Larger tumor size (T3/T4) 

was presented in 94 cases (71.21%) and nodal tumor 

spread was present in 37.88%. About two-thirds 

(65.15%) tested positive for HER2 expression. [Table1; 

Fig. 1] 
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(A) Strong diffuse expression of HER2 in urothelial carcinoma cells; score 95% (X400) 

(B)  

 
(C) Moderate positive expression of HER2 in considerable number of urothelial carcinoma cells; score 40% (X400). 

(D)  

 
(C) Moderate positive expression of HER2 in sporadic cells of urothelial carcinoma cells; score 15% (X400). 

 

Figure 1: IHC staining of the study group tissues. (A) Strong diffuse expression of HER2 in urothelial carcinoma cells; 

score 95% (X400). (B) Moderate positive expression of HER2 in considerable number of urothelial carcinoma cells; 

score 40% (X400). (C) Moderate positive expression of HER2 in sporadic cells of urothelial carcinoma cells; score 15% 

(X400). 
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Table 1: Patients' characteristics  

Variable  Summary 

statistics 

Age/year 

 Mean ± SD 

 

59.33±10.80 

Age 

 <60 years 

 ≥ 60 years 

 

28 (21.21%) 

104 (78.79%) 

Method of tissue diagnosis 

 TUR  

 Palliative cystectomy  

 Partial cystectomy 

 Radical  

 

98 (74.24%) 

1 (0.76%) 

2 (1.52%) 

31 (23.48%) 

Pathological type  

 Adenocarcinoma 

 Spindle cell tumor  

 Squamous cell tumor  

 TCC 

 Undifferentiated carcinoma  

 

2 (1.52%) 

1 (0.76%) 

27 (20.45%) 

95 (71.97%) 

7 (5.30%) 

M 

 M0 

 M1 

 

119 (90.15%) 

13 (9.85%) 

N 

 N0 

 N1-N2 

 

82 (62.12%) 

50 (37.88%) 

T 

 T1/ T2 

 T3/ T4  

 

38 (28.79%) 

94 (71.21%) 

Clinical staging  

 Early stage (I-II) 

 Late stage (III-IV) 

 

31 (23.48%) 

101 (76.52%) 

Bilharziasis  

 No  

 Yes  

 

85 (64.39%) 

47 (35.61%) 

Grade  

Low grade (I-II) 

High grade (III) 

 

43 (32.58%) 

89 (67.42%) 

Surgery 

 No  

 Yes 

 

84 (63.64%) 

48 (36.36%) 

Radiotherapy  

 No  

 Yes 

 

46 (34.85%) 

86 (65.15%) 

Chemotherapy  

 No  

 Yes 

 

53 (40.15%) 

79 (59.85%) 

HER 2 intensity  

 Negative 

 Positive   

 

46 (34.85%) 

86 (65.15%) 

 

 

Patients' data and HER expression 

HER2 expression was positive in 65% of samples; 

only pathological subtype showed significant 

association with HER expression intensity (p= 0.001) as 

TCC was the dominant pathology (83.7%) expression 

among HER2 positive samples while SCC pathology 

had only 12.79%. No significant association found 

between HER2 expression and other variables as 

regards age, muscle invasion, tumor size, nodal spread 

or stage. [Table2] 

 

Survival  

HER2 expression was associated with statistically 

significant longer cumulative overall survival (OS) with 

18.7 months for HER2 positive and 9.7 months for 

HER2 negative patients (p=0.006). No statistically 

significant association found in the cumulative DFS and 

PFS when analyzed for HER2 expression status (p= 

0.79 and p= 0.08 respectively). [Table 3] 

Among other characteristics; older age and 

metastatic groups were associated with significantly 

shorter cumulative progression free survival (PFS) with 

50.3 months for elderly (≥60) and 85.4 months for 

metastatic bladder cancer patients (p=0.04 and p= 0.02; 

respectively). Patients had primary tumor resection had 

statistically significant longer cumulative PFS with 94.7 

months compared to 86.5 months in non surgical group 

(p=0.04). [Table 3] 

In a multivariate Cox-regression analysis of factors 

affecting DFS, PFS and OS; HER2 expression was 

associated with statistically significant longer OS 

(p=0.04; HR=0.43). No statistically significant 

association between HER2 expression and DFS or PFS. 

Patients with higher ages had a significant shorter DFS 

(p=0.02; HR=2.8). [Table 4; Fig. 2-5] 
 

 

 

 
Figure 2: Relation between HER2 and overall survival 

 

 
Figure 3: Relation between HER2 and PFS 
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Figure 4: Relation between HER2 and DFS 

 

 

 

 
Figure 5: Relation between age and DFS 

 

 

 
 

Table 2: Relation between HER2 intensity and other variables  

Variable HER2 intensity P value 

Negative 

N=46 

Positive 

N=86 

Age/year 

 Mean ± SD 

 

58.37±10.34 

 

59.85±11.06 

 

0.46 

Age 

 <60 years 

 ≥ 60 years 

 

7 (15.22%) 

39 (84.78%) 

 

21 (24.42%) 

65 (75.58%) 

 

0.22 

Pathological type  

 Adenocarcinoma 

 Spindle cell tumor  

 Squamous cell tumor  

 TCC 

 Undifferentiated carcinoma  

 

2 (4.35%) 

1 (2.17%) 

16 (34.78%) 

23 (50.00%) 

4 (8.70%) 

 

0 

0 

11 (12.79%) 

72 (83.72%) 

3 (3.49%) 

 

 

0.001 

M 

 M0 

 M1 

 

42 (91.30%) 

4 (8.70%) 

 

77 (89.53%) 

9 (10.47%) 

 

1.00 

N 

 N0 

 N1-N2 

 

29 (63.04%) 

17 (36.96%) 

 

53 (61.63%) 

33 (38.37%) 

 

0.87 

T 

 T1/ T2 

 T3/ T4  

 

11 (23.91%) 

35 (76.09%) 

 

27 (31.40%) 

59 (68.60%) 

 

0.37 

Clinical staging  

 Early stage (I-II) 

 Late stage (III-IV) 

 

9 (19.57%) 

37 (80.43%) 

 

22 (25.58%) 

64 (74.42%) 

 

0.44 

Grade  

Low grade (I-II) 

High grade (III) 

 

17 (36.96%) 

29 (63.04%) 

 

26 (30.23%) 

60 (69.77%) 

 

0.43 

 



Abd ElLateef et al. SECI Oncology 2022(3): 136-145  
Page 141 

   

 

 

 

Table 3: Probability of DFS, PFS and overall survival at 60, 72 months and end of follow up according to different feature of studied populations 

 DFS 

Cumulative survival% P 

value 

PFS 

Cumulative survival% P 

value 

OS  

Cumulative survival% P 

value At 60 

month 

At 72 

month  

At last follow 

up (ms) 

At 60 

month 

At 72 

month  

At last follow 

up (ms) 

At 60 

month 

At 72 

month  

At last follow 

up (ms) 

All  77.5 67.6 57.9 (86ms)  92.2 89.9 89.9 (86ms)  98.8 55.0 9.7 (84 ms)  

Age/years 

 <60 

 ≥60  

 

89.9 

60.3 

 

79.7 

50.3 

  

79.7 (75ms) 

50.3 (75ms) 

 

0.008 

 

98.2 

85.4 

 

94.8 

85.4 

  

94.8 (75 ms) 

85.4 (75 ms) 

 

0.04 

 

98.0 

100 

 

54.0 

46.9 

  

50.2 (75 ms) 

46.9 (72 ms) 

 

0.70 

 

Pathological type  

 TCC 

 Squamous cell 

tumor  

 Others  

 

72.4 

89.6 

83.3 

 

67.9 

- 

83.3 

  

67.9 (78ms) 

63.9 (70ms) 

83.3 (79ms) 

 

0.74 

 

90.6 

94.4 

100 

 

90.6 

- 

100 

  

90.6 (78 ms) 

85.0 (70 ms) 

100 (79 ms) 

 

0.68 

 

100 

95.5 

100 

 

55.3 

70.5 

- 

  

27.7 (78 ms) 

70.5 (73 ms) 

26.7 (67 ms) 

 

0.09 

M 

 M0 

 M1 

 

77.5 

- 

 

67.6 

- 

  

57.9 (86ms) 

 - 

  

- 

- 

 

- 

- 

  

95.3 (43 ms) 

83.3 (43 ms) 

 

0.02 

 

- 

- 

 

- 

- 

  

100 (43 ms) 

100 (43 ms) 

 

1.00 

Surgery  

 No  

 Yes 

 

72.1 

83.7 

 

60.7 

73.9 

  

60.7 (78ms) 

73.9 (86ms) 

 

0.08 

 

86.5 

100 

 

86.5 

94.7 

 

86.5 (80 ms) 

94.7 (86 ms) 

 

0.047 

 

97.8 

100 

 

45.9 

65.6 

 

5.7 (84 ms) 

12.1 (84 ms) 

 

0.08 

HER2 

 Negative  

 Positive   

 

90.9 

96.5 

 

80.8 

61.1 

  

80.8 (84ms) 

50.9 (86ms) 

 

0.08 

 

97.5 

89.4 

 

92.4 

89.4 

 

92.4 (84 ms) 

89.4 (80 ms) 

 

0.79 

 

97.1 

100 

 

36.3 

73.8 

 

9.7 (79 ms) 

18.7 (84 ms) 

 

0.006 
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Table 4: Multivariate Cox regression analysis showing hazards ratio of factors affecting DFS, PFS and overall 

survival* 

 HR (95% CI) P value  

For DFS 

Age/years 

 <60 

 ≥60  

 

Ref. 

2.81 (1.17:6.73) 

 

 

0.02 

Surgery  

 No  

 Yes 

 

Ref. 

0.50 (0.21:1.19) 

 

 

0.12 

HER2 

 Negative  

 Positive   

 

Ref. 

2.13 (0.79:5.79) 

 

 

0.14 

For PFS 

Age/years 

 <60 

 ≥60  

 

Ref. 

3.95 (0.79:19.79) 

 

 

0.10 

M stage 

 M0 

 M1 

 

Ref. 

 4.25 (0.44:40.82) 

 

 

0.21 

Surgery  

 No  

 Yes 

 

Ref. 

0.19 (0.02:1.49) 

 

 

0.11 

For OS 

Surgery  

 No  

 Yes 

 

Ref. 

 0.49 (0.22:1.07) 

 

 

0.08 

HER2 

 Negative  

 Positive   

 

Ref. 

0.43 (0.20:0.95) 

 

 

0.04 

* (include only significant variable by log rank test) 
 

 

 

Discussion: 

Bladder cancer in Egypt has a higher prevalence 

than global rates. Also, Egypt ranked to have the top 

worldwide mortality from bladder cancer. [17] 

Chemotherapy despite being the systemic treatment of 

choice; is not a curative for advanced bladder cancer 

cases with increasing need for other therapies like 

targeted therapy or immunotherapy. [6, 7] 

Variable rates of HER2 over-expression identified in 

bladder cancer [8https://www.spandidos-

publications.com/10.3892/mco.2018.1786 - b75-mco-0-

0-1786-12] with survival rates suggested to be clinically 

related. [9, 13]  

In this work, analyzing 132 tumor samples of 

bladder cancer patients treated at our centers, the mean 

age was 59 years with majority of patients were 60 

years or more. Majority was non-metastatic bladder 

cancer but 76.52% diagnosed as late stage.  TCC was 

the dominant pathological subtype (71.97%) and 

20.45% was SCC with 67.42% were high grade and 

35.6% associated with bilharziasis. [Table1] 

HER2 overexpression in bladder cancer reported to 

have a wide variable range from 31% and 65.5% [9-12] 

while in other series was from 2% to 71% in tested 

samples. [18]  Lae M, et al reported that HER2 protein 

oevrexpression in bladder cancer ranges from 21% to 

89%. [10]   

Our data were in concordance with this range as in 

the current study, HER2 protein expression was positive 

in 65% of samples. The differences between the results 

reported may be due to different techniques and 

methods of assessment.  

TCC was the dominant pathology and it showed the 

highest expression rate (83.7%) among HER2 positive 

samples while SCC pathology had only 12.79%.  This 

discordance showed a statistically significant 

association between TCC pathology and HER 

expression intensity (p= 0.001). [Table2] This matched 

the results from Krüger S, et al. study. [19]   

No significant association found between HER2 

expression and other variables as regards age, muscle 

invasion, tumor size, nodal spread or stage. [Table2] 

This was in agreement with Lipponen P, et al work as 

there was no established correlation between HER2 

protein and tumor stage or lymph node status. [19] 

Similar results reported by other researchers as HER2 

over expression was not correlated with tumor stage, 

lymph node metastasis, grade or recurrence of the 

disease (P < 0.161). [10, 20-26]  

In contrary; Krüger S., et al. reported that HER2 

overexpression was significantly associated with higher 
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TCC grades (40%) and stages (38%). [27] Likewise, El 

ochi M.R. et al showed a significant correlation of 

HER2 overexpression with tumor grade (p = 0.003) and 

pathological stage (p = 0.015) but only tumor grade 

sustained that correlation in multivariate analysis 

(P = 0.04). [28] Similarly; high grade and stage 

correlated significantly with HER2 overexpression in 

other studies. [12, 29-31] 

This study did not find significant association of 

HER2 and degree of bladder cancer invasiveness. This 

was similar to a result reported by Kumar S et al. as no 

statistical significance difference of HER2 expression in 

superficial or invasive bladder tumor (P = 1.00) was 

noticed. [20] However, these results were not in match 

with the results from other work. [32-36] 

Prognosis and survival 

Controversy about the value of HER2 expression 

and survival yet to be resolved; earlier studies did not 

show a possible prognostic value but others suggested 

that it was an independent variable in determining 

patient survival [37]. 

In the present work, HER2 expression showed 

appositive association with longer cumulative overall 

survival (OS) with 18.7 months for HER2 positive and 

9.7 months for HER2 negative patients (p=0.006). In a 

multivariate Cox-regression analysis of factors affecting 

DFS, PFS and OS; HER2 expression was the only 

factor associated with statistically significant longer OS 

(p=0.04; HR=0.43). [Table 3, Table 4] [Fig. 1]  

This was not in agreement with the results of 

Lipponen et al., work that linked increased HER-2 

expression to aggressive bladder cancer and poor 

disease-specific survival [27, 35, 38].  Also, Zhao et al., 

reported same results of HER2 overexpression 

association with poor prognosis in UB cancer. [39] 

However, other reports matched our results and 

indicated no correlation with prognosis. [40, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC487219

3/ - bibr44-1756287216638981, 41]  

Another study by Inoue et al., showed strong 

association between bladder cancer-specific survival 

with HER2 overexpression considering it as an 

independent risk factor for death at all time points. [42]  

In this study, no statistically significant association 

found in the cumulative DFS and PFS when analyzed 

for HER2 expression status (p= 0.79 and p= 0.08 

respectively). [Table 3] 

Also, in multivariate Cox regression analysis, no 

significant association found between HER2 expression 

and DFS or PFS. [Table 4; Fig. 2; Fig. 3]  

In contrary to our work, several studies suggested 

higher recurrence and progression rates if HER2 protein 

expression was high. [26, 32, 33, 35, 42-44]   

A recent meta-analysis by Gan et al., found that 

HER2 protein overexpression was highly correlated 

with tumor recurrence, progression, and recurrence-free 

survival in patients with UB cancer. [45]  

Because of these controversies, bladder cancer has 

limited Anti-HER2 options. However, a recent study 

reported a complete remission of the urothelial 

carcinoma following third-line treatment with Anti-

HER2 plus chemotherapy in a patient with HER2 

positive cancer after failure of frontline platinum-based 

combination chemotherapies. [46]  

This may give our study a higher value if the 

evidence for using anti-HER2 grew to be widely 

accepted as it is the first work to provide an insight of 

HER2 expression among bladder cancer patients in our 

geographical region. 

Among other characteristics; older patients had a 

significant shorter DFS in the multivariate-Cox analysis 

(p=0.02; HR=2.8). [Table 4; Fig. 4] 

 

Limitations 

The present work had some limitations. Only one 

method used to test for HER-2 protein detection. The 

current study used a control from another tumor 

samples (breast) instead of using different urothelial 

controls. Larger cohort of tumor sample is required for 

validation. 

 

Conclusion: 
Herein, we reported that 65% of our patients’ cohort 

had Her2 over-expression.  

Although requiring further validation, this 

expression showed a significant predictive value for 

overall survival. Also, TCC pathology significantly had 

a higher HER-2 expression. No significant association 

found among other variables in relation to HER2 

expression. Additional studies required to validate these 

outcomes in parallel with investigating anti-HER2 

treatment effect on these variables. 

 
List of abbreviations 

HER2= human epidermal growth factor receptor-2 

UB= urinary bladder 

DFS= disease free survival 

PFS= progression free survival 

OS= overall survival 

TUR= transurethral resection  

TCC= transitional cell carcinoma  

SCC= sqaumous cell carcinoma 

 

Conflict of interest  

None declared.  

 

Author's contributions  

All authors carried out study design, data collection, 

analysis, interpretation of data, manuscript editing, the 

sequence alignment, and in the decision to submit the 

manuscript for publication. All authors read and 

approved the final manuscript. Dr. Ahmed RH carried 

out the pathological diagnosis and the 

immunohistochemistry technique, collecting results of 

both methods and scoring. 

 

References: 

1. Global Cancer Observatory (Globocan), Egypt fact 

sheet. 2020. 

https://gco.iarc.fr/today/data/factsheets/populations/

818-egypt-fact-sheets.pdf 

2.  Ibrahim AS, Khaled HM, Mikhail NN, et al. Cancer 

incidence in Egypt: results of the national 



Abd ElLateef et al. SECI Oncology 2022(3): 136-145  
Page 144 

   

population-based cancer registry program. J Cancer 

Epidemiol. 2014;2014:437971. 

3. Felix AS, Soliman AS, Khaled H, et al. The 

changing patterns of bladder cancer in Egypt over 

the past 26 years. Cancer Causes Control. 

2008;19(4):421–9. 

4. Kahan E, Ibrahim AS, Najjar KE, et al. Cancer 

patterns in the Middle East special report from the 

Middle East Cancer Society. Acta Oncol. 

1997;36(6):631–6. 

5. Talback M, Stenbeck M, Rosen M, et al. Cancer 

survival in Sweden 1960–98 – developments across 

four decades. ActaOncol2003;42: 637–59. 

6. Goldenberg DM. Advancing role of radiolabeled 

antibodies in the therapy of cancer. Cancer Immunol 

Immunother 2003;52: 281–96 

7. Carlsson J, Forssell Aronsson E, Hietala SO, et al. 

Tumour therapy with radionuclides.  Assessment of 

progress and problems. Radiother Oncol2003;66: 

107–17 

8. Hansel DE, Swain E, Dreicer R, Tubbs RR. HER2 

overexpression and amplification in urothelial 

carcinoma of the bladder is associated with MYC 

coamplification in a subset of cases. Am J Clin 

Pathol. 130:274–281. 2008.  

9. Sato K., Moriyama M., Mori S., et al. An 

immunohistologic evaluation of cerbB-2 gene 

product in patients with urinary bladder carcinoma. 

Cancer. 1992;15:2493–2498.  

10. Laé M, Couturier J, Oudard S, et al. Assessing 

HER2 gene amplification as a potential target for 

therapy in invasive urothelial bladder cancer with a 

standardized methodology: Results in 1005 patients. 

Ann Oncol. 21:815–819. 2010.  

11. Caner V, Turk NS, Duzcan F, et al. No strong 

association between HER-2/neu protein 

overexpression and gene amplification in high-grade 

invasive urothelial carcinomas. Pathol Oncol Res. 

14:261–266. 2008.  

12. Simonetti S, Russo R, Ciancia G, et al. Role of 

polysomy 17 in transitional cell carcinoma of the 

bladder: Immunohistochemical study of HER2/neu 

expression and fish analysis of c-erbB-2 gene and 

chromosome 17. Int J Surg Pathol. 17:198–205. 

2009.  

13. Skagias L, Politi E, Karameris A, et al. Prognostic 

impact of HER2/neu protein in urothelial bladder 

cancer. Survival analysis of 80 cases and an 

overview of almost 20 years' research. J BUON. 

14:457–462.  

14. National Comprehensive Cancer Network  (NCCN). 

Bladder Cancer (Version 1.2022).  

https://www.nccn.org/professionals/physician_gls/p

df/bladder.pdf. Accessed April 10, 2022.  

15. United Nations Development Programme. Human 

development report 2020. The next frontier: human 

development and the anthropocene.  

16. Egyptian Presidency Portal. Egyptian women’s 

health initiative. 2021.  

https://www.presidency.eg/en/%D8%A7%D9%84%

D8%B1%D8%A6%D8%A7%D8%B3%D8%A9/%

D9%85%D8%A8%D8%A7%D8%AF%D8%B1%D

8%A9%D8%B1%D8%A6%D9%8A%D8%B3%D8

%A7%D9%84%D8%AC%D9%85%D9%87%D9%

88%D8%B1%D9%8A%D8%A9%D9%84%D8%A

F%D8%B9%D9%85%D8%B5%D8%AD%D8%A9

%D8%A7%D9%84%D9%85%D8%B1%D8%A3%

D8%A9%D8%A7%D9%84%D9%85%D8%B5%D

8%B1%D9%8A%D8%A9/. Accessed 1 Feb 2021. 

17. Møller H, Heseltine E, Vainio H. Working group 

report on schistosomes, liver flukes and 

Helicobacter pylori. Meeting held at IARC, Lyon, 

7–14 June 1994. Int J Cancer. 1995;60(5):587–9. 

18. Zhau HE, Zhang X, von Eschenbach AC, et al. 

Amplification and expression of the c-erb B-2/neu 

proto‑oncogene in human bladder cancer. Mol 

Carcinog 1990;3:254‑7. 

19. Lipponen P, Eskelinen M, Syrjänen S, et al. Use of 

immunohistochemically demonstrated c-erb B-2 

oncoprotein expression as a prognostic factor in 

transitional cell carcinoma of the urinary bladder. 

Eur Urol 1991;20:238-42. 

20. Kumar S, Prajapati O, Vaiphei K, et al. Human 

epidermal growth factor receptor 2/neu 

overexpression in urothelial carcinoma of the 

bladder and its prognostic significance: Is it worth 

hype? South Asian J Cancer. 2015 Jul-Sep;4(3):115-

7..  

21. Tetu B, Fradet Y, Allard P, et al. Prevalence and 

clinical significance of HER/2neu, p53 and Rb 

expression in primary superficial bladder cancer. J 

Urol 1996;155:1784-8. 

22. Vollmer RT, Humphrey PA, Swanson PE, et al. 

Invasion of the bladder by transitional cell 

carcinoma: Its relation to histologic grade and 

expression of p53, MIB-1, c-erb B-2, epidermal 

growth factor receptor, and bcl-2. Cancer 

1998;82:715-23. 

23. Alexa A, Baderca F, Zahoi DE, et al. Clinical 

significance of HER2/neu overexpression in 

urothelial carcinomas. Rom J Morphol Embryol 

2010;51:277‑82. 

24. Liedberg F, Anderson H, Chebil G, et al. Tissue 

microarray based analysis of prognostic markers in 

invasive bladder cancer: Much effort to no avail? 

Urol Oncol 2008;26:17‑24. 

25. Bellmunt J, Werner L, Bamias A, et al. HER2 as a 

target in invasive urothelial carcinoma. Cancer Med. 

2015;4:844–52.  

26. Olsson H, Fyhr IM, Hultman P, et al. HER2 status 

in primary stage T1 urothelial cell carcinoma of the 

urinary bladder. Scand J Urol Nephrol. 

2012;46:102–7. 

27. Krüger S, Weitsch G, Büttner H, et al. 

Overexpression of c-erbB-2 oncoprotein in muscle-

invasive bladder carcinoma: Relationship with gene 

amplification, clinicopathological parameters and 

prognostic outcome. Int J Oncol 2002;21:981-7. 

28. El Ochi MR, Oukabli M, Bouaiti, E, et al. 

Expression of human epidermal growth factor 

receptor 2 in bladder urothelial carcinoma. BMC 

Clin Pathol.2017;17, 3.  

29. Fleischmann A, Rotzer D, Seiler R, et al. Her2 

amplification is significantly more frequent in 



Abd ElLateef et al. SECI Oncology 2022(3): 136-145  
Page 145 

   

lymph node metastases from urothelial bladder 

cancer than in the primary tumours. Eur Urol. 

2011;60:350–7. 

30. Grivas PD, Day M, Hussain M. Urothelial 

carcinomas: a focus on human epidermal receptors 

signaling. Am J Transl Res. 2011;3:362–73.  

31. Hammam O, Nour HH, Mosaad M, et al. The 

clinical significance of HER2 protein 

amplification/expression in urinary bladder lesion. 

Arab J Urol. 2015;13(2):146-152.  

32. Ding W, Tong S, Gou Y, Sun C, et al. Human 

epidermal growth factor receptor 2: a significant 

indicator for predicting progression in non-

muscleinvasive bladder cancer especially in high-

risk groups. World J Urol. 2015;33: 1951-1957. 

33. Lim SD, Cho YM, Choi GS, et al. Clinical 

significance of substaging and HER2 expression in 

papillary nonmuscle invasive urothelial cancers of 

the urinary bladder. J Korean Med Sci. 2015;30: 

1068-1077. 

34. Chen PC, Yu HJ, Chang YH et al. HER2 

amplification distinguishes a subset of non-muscle-

invasive bladder cancers with a high risk of 

progression. J Clin Pathol. 2013; 66: 113-119. 

35. Bolenz C, Shariat SF, Karakiewicz PI, et al. Human 

epidermal growth factor receptor 2 expression status 

provides independent prognostic information in 

patients with urothelial carcinoma of the urinary 

bladder. BJU Int. 2010;106: 1216-1222. 

36. Soria F, Moschini M, Haitel A, et al. The Effect of 

HER2 Status on Oncological Outcomes of Patients 

With Invasive Bladder Cancer. Urologic Oncol. 

2016;34(12):533.e531–533.e510.  

37. Gandour-Edwards R, Lara Jr PN, Folkins AK, et al. 

Does HER2/neu expression provide prognostic 

information in patients with advanced urothelial 

carcinoma? Cancer 2002;95:1009–15. 

38. Lipponen P., Eskelinen M. Expression of epidermal 

growth factor receptor in bladder cancer as related to 

established prognostic factors, oncoprotein (c-erbB-

2, p53) expression and long-term prognosis. Br J 

Cancer 1994;69: 1120–1125. 

39. Zhao J, Xu W, Zhang Z, et al. Prognostic Role of 

HER2 Expression in Bladder Cancer: A Systematic 

Review and Meta-Analysis. Int Urol Nephrol. 

2015;47:87–94.  

40. Jimenez R, Hussain M, Bianco FJr, et al. Her-2/Neu 

overexpression in muscle-invasive urothelial 

carcinoma of the bladder: prognostic significance 

and comparative analysis in primary and metastatic 

tumors. Clin Cancer Res. 2001;7: 2440–2447. 

41. Kassouf W, Black P, Tuziak T, et al. Distinctive 

expression pattern of ErbB family receptors 

signifies an aggressive variant of bladder cancer. J 

Urol. 2008;179: 353–358. 

42. Inoue M, Koga F, Yoshida S, et al. Significance of 

ERBB2 Overexpression in Therapeutic Resistance 

and Cancer-Specific Survival in Muscle-Invasive 

Bladder Cancer Patients Treated With 

Chemoradiation-Based Selective Bladder-Sparing 

Approach. Int J Radiat Oncol Biol Phys. 2014; 

902(2):303–11. 

43. Hegazy R, Kamel M, Salem EA, et al. The 

Prognostic Significance of P53, P63 and HER2 

Expression in Non-Muscle-Invasive Bladder Cancer 

in Relation to Treatment With Bacille Calmette–

Guerin. Arab J Urol. 2015;133(3):225–30.  

44. Paul Chih HC, Hui JY, Yen HC, et al. HER2 

Amplification Distinguishes a Subset of Non-

Muscle-Invasive Bladder Cancers With a High Risk 

of Progression. J Clin Pathol. 2013;662(2):113–9.  

45. Gan K, Gao Y, Liu K, et al. The Clinical 

Significance and Prognostic Value of HER2 

Expression in Bladder Cancer: A Meta-Analysis and 

a Bioinformatic Analysis. Front. Oncol. 

2021;11:653491.  

46. Wezel F, Erben P, Gaiser T, et al. Complete and 

durable remission of human epidermal growth factor 

receptor 2-positive metastatic urothelial carcinoma 

following third-line treatment with trastuzumab and 

gemcitabine. Urol Int. 2018;100(1):122-125. 

 

 


