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Abstract

Objective: The study proposed to assess the relation 
between the body mass index (BMI) and clinico-
pathological features of metastatic urinary bladder cancer 
(uBCa) and the influence on survival outcome.

 Method: A retrospective study included 201 metastatic 
uBCa patients. They classified into three groups according 
to BMI, group I; a BMI of 18.5 – 24.9 kg/m2, group II; a 
BMI of 25-29.9 kg/m2, and group III; BMI ≥ 30 kg/m2. 
The Kaplan – Meier curve used for survival analysis.

 Results: 69 patients (34.3%) belonged to group I, 75 
patients (37.3%) belonged to group II, and 57 patients 
(28.4%) belonged to group III. Smoking history was 
detected in 44.8% of patients with Performance Status 
(PS) 0 in 55.2%, and PS 1 in 26.9%. Of note, 44.8% of 
patients responded to 1st chemotherapy and 50.7% 
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received more than 2 lines. Through the univariate 
analysis, poor prognostic outcome was associated with 
male (P= 0.01), smoking (P=0.002), BMI group II and 
group III (p=0.00), PS 2 compared with PS 0 (P<0.001), 
metastasis to liver, lung, and lymph node (P<0.001), 
and no response to first line chemotherapy (P<0.001). 
While no effect for age (P=0.1), bone metastasis (P=0.6), 
serum LDH (P=0.1), serum albumin (P=0.4), and ≥2 
chemotherapy lines (P=0.5) on survival outcome. After 
the follows-up period, the OS was 12.7 months for all 
patients. Regarding the BMI groups, the median OS was 
23.5 months, 12.9 months, and 10.2 months for group I, 
group II, and group III respectively (p=<0.001). 

Conclusion: High BMI associated with aggressive 
clinico-pathological features and poor survival outcome 
in metastatic uBCa.

Keywords: Bladder cancer, metastasis, obesity, cancer 
survival.

Introduction
Urinary bladder cancer (uBCa) is the fourth most 

common cancer in males (7%) after prostate, lung, and 
colorectal cancers. In 2019, a predestined 80,470 new 
cases will be diagnosed with approximately 17,670 
deaths (1).

The 5-year survival of patients with carcinoma in 
situ is 95%, while dropping to less than 5% in metastatic 
stage. Owing to the median age is 73 years at diagnosed, 
frequent medical problems should be considered in the 
management (2). 

Obesity isn’t a simple disease; it is a medical 
catastrophe that associated with increases the risk of 
various health problems, as well as certain cancers. Its 
prevalence rose from 19.4% to 31.4% in 1997 and 2017, 
respectively (3).

According to body mass index (BMI), the World Health 
Organization (WHO) classified the degree of obesity into 
three grades. 

Various meta-analysis and systematic reviews 
confirmed the relation between obesity and uBCa. A 
meta-analysis of fifteen cohort studies involved 14 
million people from different countries, 38,072 patients 
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were diagnosed with uBCa. Researchers reported a 
positive relationship between BMI and risk of uBCa (every 
increase in BMI by 5 kg/m2, associated with an increase in 
uBCa risk with a 4.2%) (4). Through another meta-analysis 
of eleven studies conducted by Lin et al confirmed that 
obesity is a potential risk factor of uBCa and might be 
associated with high recurrence rate (5). In spite of that, 
there is no enough information regarding the association 
between BMI and metastatic uBCa.

The current study aimed to assess the impact of 
BMI on clinico-pathological characteristics and survival 
outcome in metastatic uBCa.

Patients and Methods
In the present retrospective study, the data of 223 

patients with metastatic uBCs were collected from 
patients’ files who diagnosed and treated in Oncology 
Department, Faculty of medicine, Zagazig university 
during the period from 2012 to 2017. Twenty-two 
patients were excluded due to insufficient medical 
information. The eligibility criteria included; age ≥18 
years histopathological confirmed BCa (urothelial origin) 
with evidence of metastasis. BMI is calculated using 
a patient weight and height (BMI=kg/ m2 (weight by 
kilograms) / (height in metres squared). Based on WHO, 
retrieved 15 February 2014, we classified the patients into 
three groups, group I; a BMI of 18.5 – 24.9 kg/m2, group 
II; a BMI of 25-29.9 kg/m2, and group III; BMI ≥ 30 kg/
m2. The clinco-pathological features including the age 
at diagnosis, sex, Eastern Cooperative Oncology Group 
(ECOG) Performance status (PS), serum albumin and 
lactate dehydrogenase (LDH) levels, response evaluation 
after first line CT, the number of CT protocols, radiological 
evaluation, and smoking history were collected through 
patients chart review. According to smoking status, we 
categorized the patients into smokers or non-smokers. 
The last follow-up was December 2019. 

Statistical analysis
Continuous variables were shown as the mean ± SD 

& median (range), and the categorical variables were 
shown as a figure (percentage). Continuous variables 
were checked for normality by using the Shapiro-Wilk 
test. Kruskal Wallis H was used to compare between more 
than two groups of non-normally distributed variables. 
Percent of categorical variables were compared using 
Pearson’s Chi-square test or Fisher’s exact test when 
was appropriate. Trend of change in distribution of relative 
frequencies between ordinal data were compared using 
Chi-square test for trend. Overall Survival (OS) was 
counted as the time from diagnosis to death or the most 
recent follow-up contact (censored). These time-to-

event distributions were estimated using the method of 
Kaplan-Meier plot, and compared using two-sided exact 
log-rank test. Univariate Cox regression was applied 
to calculate hazard ratios and its corresponding Wald 
95%CI (confidence interval). All tests were two sided. A 
p-value <0.05 was considered significant. All statistics 
were performed using SPSS 22.0 for Windows (SPSS Inc., 
Chicago, IL, USA).

Results
223 metastatic uBCa patients were included, only 

201 were eligible and included in the final analysis. 
The median age was 63 years (range= 46-77), male to 
female ratio was 1.5:1. Smoking history was detected in 
44.8% of patients with PS 0 in 55.2%, PS 1 in 26.9%, 
and PS 2 in 17.9%. Of note, 69 patients (34.3%) belonged 
to group I, 75 patients (37.3%) belonged to group II, 
and 57 patients (28.4%) belonged to group III. 44.8% of 
patients responded to 1st line chemotherapy protocol and 
50.7% received >2 lines (Table 1). Among 3 BMI groups; 
group I, group II, and group III, there was a statistically 
significant difference regarding sex (P=0.001), smoking 
history (P<0.001), ECOG PS (P<0.001), metastasis (liver, 
lung, and lymph node) (P <0.001), response to 1st line 
chemotherapy protocol (P <0.001), and > 2 lines of 
chemotherapy (P =0.002). On the contrary, there was a 
statistically insignificant difference through age (p =0.4), 
bone metastasis (P=0.6), serum albumin (P=0.1) level, 
and LDH level (P=0.2) (Table 2).

Through the univariate cox regression analysis, poor 
prognostic outcome was associated with male gender 
(HR= 1.436, p= 0.01) smoking (HR=1.552, P=0.002), BMI 
group II and group III compared with group I (HR=1.738, 
P=0.001; HR=4.248, P=0.00, respectively) ECOG PS 
2 compared with PS 0 (HR=4.103, P<0.001), presence 
of visceral metastasis either liver or lung (HR=3.877, 
P<0.001; HR=2.406, P<0.001, respectively), lymph node 
metastasis (HR=1.625, P=0.001), and failure to first line 
chemotherapy protocol (HR=.1.802, P<0.001). While no 
effect for age (HR=1.016, P=0.1), ECOG PS 0 compared 
to PS1(HR=1.248, P=0.2), bone metastasis (HR=1.091, 
P=0.6), serum LDH (HR=1.000, P=0.1), serum albumin 
(HR=1.122, P=0.4), and ≥ chemotherapy protocols (HR= 
00.902, P=0.5) on survival outcome (Table 3).

After the follows-up period (mean ±SD=15.6±0.6 
months), the OS was 12.7 months for all patients. 
Regarding the BMI groups, the median OS was 23.5 
months, 12.9 months, and 10.2 months for group I, group 
II, and group III respectively (P<0.001) (Figure 1&2). 
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Discussion
In the present study, the disease was more common in 

elderly males. This is near to the international data, uBCa 
is more common in male and rarely diagnosed before 
forty years (6).

Smoking status was detected in 44.8% of our 
patients and was associated with poor outcome. This 
result was in concordance with many previous studies. 
A systemic meta-analysis done by Rink M, et al. showed 
that smoking is correlated with increased uBCa risk (7). 

Also, Cumberbatch et al. reported through a meta-
analysis included 2191 articles the same finding (8). 
Through selected sixteen studies evaluated the influence 
of smoking in patients with uBCa treated TURBT, most of 
the results demonstrated the association of smoking with 
disease progression, increased risk of recurrence, and 
poor survival outcome (9-12). Although smoking had been 
established as a risk factor for uBCa development and 
progression, the mechanisms responsible for that still not 
fully elucidated. The presence of at least 69 carcinogens 
released through tobacco burning is the responsible for 
mutagen formation as well as DNA damage. Subsequently, 
uncontrolled cellular growth with disturbed internal 
mechanisms controlling tumor development. Moreover, 
smoking showed to increase the fat accumulation 
centrally, in adipose tissue (visceral tissues). This means 
that smokers might have a state of chronic inflammation 
and hyperinsulinemia more than non-smokers. Also, 
the accumulation of platelet activating factor and 
down regulation of pigment epithelium derived factor 
by smoking may be the responsible for increased the 
metastatic potential (13).

The data regarding the value of smoking cessation on 
uBCa outcome were to some extent conflicting. However, 
a long dated cessation could reduce its harmful effect (14).

Supporting previous studies, our study showed that 
presence of liver, lung, lymph node metastasis, and ECOG 
PS >1 were associated with detrimental outcome. A 
retrospective study done by Taguchi S, et al of 83 patients with 
metastatic urothelial carcinoma after salvage chemotherapy 
to evaluate the prognostic factors. They concluded that liver 
metastasis, lung metastasis, lymph node metastasis, and 
PS ≥2 were poor prognostic factors and associated with 
poor outcome (15). Through analysis of 203 patients with 
metastatic or unresectable urothelial carcinoma, Bajorin 
et al. showed that visceral metastasis and Karnofsky PS 
<80% were independent poor prognostic factors (16).

The same results demonstrated by von der Maase et al. 
when they evaluated 405 metastatic or advanced patients 
after palliative chemotherapy treatment (17). Also, Abe et 
al. revealed that absence of metastasis either visceral 
or non-visceral, local recurrence, and surgical resection 
of metastasis were independent predictor factors in 
advanced cases after systemic chemotherapy (18).

Notably, laboratory parameters weren’t evaluated 
enough. Nakagawa et al. reported that serum LDH level 
was an independent predictor factor of poorer survival 
through reviewing 114 patients after radical cystectomy and 
then developed metastasis (19). This finding did not match 
with our result which demonstrated the insignificant relation 
between serum LDH and survival outcome, however, it is 
similar to results reported by Taguchi S et al (15).

Parameters Number Percentage 

(%)

Age (years) Median (Range)

 Mean ±SD

63(46-77)

62.7±6.7

Sex Male

 Female

120

81

59.7

40.3

Smoking No

 Yes

111

99

55.2

44.8

ECOG PS 0

 1

 2

111

54

36

55.2

26.9

17.9

BMI; Group I

 Group II

 Group III

69

75

57

34.3

37.3

28.3

Lymph node metastasis; 

 Absent

 Present

81

120

40.3

59.7

Liver metastasis; Absent

 Present

150

51

74.6

25.4

Lung metastasis; Absent

 Present

128

73

63.7

36.3

Bone metastasis Absent

 Present

140

61

69.7

30.3

Serum LDH Median 

 Mean(Range) 

211.0(21-4575)

349.5±606.4

Serum albumin Median (Range)

 Mean ±SD

3.4(1.73-4.6)

3.3±5.8

Response after 1st CT

 No response

 Response

111

90

55.2

44.8

No of CT lines ≤ 2 lines

 >2 lines

99

102

49.3

50.7

Follow-up (months) Median(Range)

 Mean±SD

12.7(0-50.9)

15.6±9.2

Table 1. The basic patient’s features.
SD, Std. Deviation; N, Number; ECOG PS, Eastern Cooperative Oncology 
Group; LDH, Lactate dehydrogenase; CT, chemotherapy; BMI, body 
mass index. Values < 0.05 were considered statistical significance.
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Parameter Body mass index (kg/m2)

Group I Group II Group III

N (%) N (%) N (%)

69(34.3) 75(37.3) 57(28.4)

N (%)

P value

Mean age (years)±SD 63.0±7.8 62.61±5.4 62.3±6.9 62.7±6.7 0.4

Sex Male

 female

44 (36.7) 53(44.2) 23(19.2)

 25(30.9) 22(27.2) 34(42.0)

120(59.7)

81(40.3)

0.001

Smoking history No

 yes

54(48.6) 38(34.2) 19(17.1)

15(16.7) 37(41.1) 38(42.2)

111(55.2)

90(44.8)

<0.001

ECOG PS 0

 1

 2

60(87.0) 48(64.0) 3(5.3)

9(13.0) 27(36.0) 18(31.6)

0(0.0) 0(0.0) 36(36.2)

111(55.2)

54(26.9)

36 (17.9)

<0.001

Lymph node metastasis

 Absent

 Present

30(43.5) 48(64.0) 3(5.3)

39(56.5) 27(36.0) 54(94.7)

81(40.3)

120(59.7)

<0.001

Liver metastasis Absent

 Present

63(91.3) 63(84.0) 24(42.1)

6(8.7) 12(16.0) 33(57.9)

150(74.6)

51(25.4)

<0.001

Lung metastasis Absent

 Present

50(72.5) 57(76.0) 21(36.8)

19(27.5) 18(24.0) 36(63.2)

128(63.7)

73(36.3%)

<0.001

Bone metastasis Absent

 Present

45(65.2) 56(74.7) 39(68.4)

24((34.8) 19(25.3) 18(31.6)

140(69.7)

61(30.3)

0.6

Serum LDH Mean± SD 409.7±901±7 304.3±382.2 36.2±354.5 349.5±6 0.2

Serum albumin  Mean± SD 3.4±0.4 3.2±0.7) 3.3±0.6 3.3±0.606.4 0.1

Response after 1st CT No response

 Response

12(17.4) 54(72.0) 45(78.9)

57(82.6) 21(28.0) 21(21.1)

111(55.2)

90(44.8)

<0.001

No of CT lines ≤ 2 lines

 >2 lines

24(34.8) 48(64.0) 27(47.4)

45(65.2) 27(36.0) 30(52.6)

99(49.3)

102(50.7)

0.002

Table 2. Patients’ characteristics among BMI groups.
SD, Std. Deviation; N, Number; ECOG PS, Eastern Cooperative Oncology Group; LDH, Lactate dehydrogenase; CT, chemotherapy; BMI, body mass 
index. Values < 0.05 were considered statistical significance.

Despite the inflammatory markers found to be effected 
on survival in many cancers, its value in uBCa is not 
confirmed. Thus, more investigations are needed for 
accentuation.

Furthermore, the serum albumin level in our study 
experienced an insignificant association with survival 
outcome. This information contradicted other studies that 
demonstrated a significant association between albumin 
level and overall survival outcome. 

In a retrospective study included 516 patients with 
uBCa underwent radical cystectomy, Peng, et al showed 
that low HALP score (hemoglobin, platelet, lymphocyte, 
and albumin) was associated with decreased OS (20).

 Li J, et al. conducted a systemic meta-analysis of 16 
studies included 13,917 patients with uBCa reported that 
lower pre-treatment serum albumin level was associated 
with unfavourable survival outcome and increase the risk 
of 30 day post-operative complications (21).

Approximately 45% of our patients respond to 1st 
line chemotherapy and was significantly associated with 
favourable survival, being in line with a study carried 
out by Matsumoto R, et al who reported that complete 
and partial response after 1st line chemotherapy was 
associated good survival outcome (22).

Likewise, the majority of our patients (65.7%) belonged 
to group II and group III (BMI≥25kg/m2. Adverse features 
in the form of male gender, smoking status, ECOG PS≥2, 
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more metastatic events, and absence of response to 1st 
line chemotherapy were more common in group II and 
group III in comparison with the group I, which was 
statistically significant. Univariate analysis revealed that 
group II and group III predict poor outcome. The OS was 
12.7 months for all patients. Regarding the BMI groups, 
the median OS was 23.5 months, 12.9 months, and 10.2 
months for group I, group II, and group III respectively 
(P<0.001). The results reflect the aggressive disease 
behavior in those patients.

Our finding partially matched with a study done by 
Leiter et al. who assessed the relation between obesity 
and outcome in 537 patients diagnosed with metastatic 

urothelial carcinoma. They are in line regarding the male 
gender, ECOG PS, visceral metastasis. While they reported 
insignificant association between BMI and survival 
outcome, the OS for who had BMI> 30 kg/m2 was near 
to our results (11.6 months) (23). This discordance may be 
related to the methodology and population type as Leiter 
et al used retrospective data from clinical trials included 
patients from different countries as well as disease status 
(they included upper and lower urothelial tumors). 

Many hypotheses are offered to explain the role of 
obesity in cancer promotion and/or initiation. High insulin 
level and subsequent increase in an insulin-like growth 
factor 1 (IGF-1) activity, which lead to disturbance in 
the cellular angiogenesis, proliferation, and apoptosis. 
Moreover, obesity might induce low-grade chronic 
inflammation, leading to flutter in the levels of adipokines 
and cytokines that stimulate cancer (13).

Table3. Univariate analyses of factors affecting cancer-
specific survival in patients with metastatic uBCa
N, Number; ECOG PS, Eastern Cooperative Oncology Group; LDH, 
Lactate dehydrogenase; CT, chemotherapy; BMI, body mass index. 
Values < 0.05 were considered statistical significance.

Figure 1. Kaplan-Meier survival curve of all patient.

Figure 2. Kaplan-Meier survival curve stratified according 
to BMI.

Parameters HR 95% CI

Lower Upper

P value

Age 1.016 0.996 1.035 0.1

Sex 

Male vs Female 1.436 1.071 1.927 0.016

Smoking

No vs Yes 1.552 1.167 2.063 0.002

BMI grouping

Group II vs Group I

Group III vs Group I

1.738

4.248

1.244 2.430

2.842 6.350

0.001

0.00

ECOG PS

PS1 vs PS0

PS2 vs PS 0

1.248

4.103

0. 895 1.740

2.657 6.336

0.2

<0.001

Lymph node metastasis

No vs Yes 1.625 1.217 2.171 0.001

Liver metastasis

No vs Yes 3.877 2.680 5.610 <0.001

Lung metastasis

No vs Yes

2.406 1.787 3.239 <0.001

Bone metastasis

No vs Yes

1.091 0.805 1.479 0.6

Serum LDH 1.000 1.000 1.000 0.1

Serum albumin 1.122 0.867 1.453 0.4

Response after 1st CT

No response vs Response 1.802 1.351 2.403 <0.001

No of CT lines

≤ 2 lines vs > 3 lines 0.902 0.677 1.201 0.5
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Identification of predictive and prognostic factors as 
well as the disease pathogenesis in metastatic uBCa may 
help in treatment selection to improve the prognosis and 
even provide the basis for novel therapeutic approach as 
target adipkines and IGF1 (24).

Limitations
The present study has some limitations. Smoking status 

was assessed through self-reporting in patients’ medical 
file, and wasn’t classified by smoking duration or amount. 
BMI doesn’t represent the subcutaneous or visceral fat; 
thus it may be unsuitable marker for obesity measurement. 
Insufficient number of patients distributed through the 
groups made the multivariate analysis impossible. As all 
the retrospective studies, accused of bias.

Conclusion
Obesity and overweight associated with adverse 

features and poor survival outcome. These results may 
be significant for risk stratification therapy in choice the 
salvage treatment as well as for the handling of that co-
morbidity to improve the outcome in metastatic uBCa 
and might help to evolve health care policy. Passed on 
the growing rates of obesity worldwide, “more detailed 
studies are needed to clarify the biological mechanisms 
included in obesity-related carcinogens.
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