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Bladder cancer is the tenth most commonly diagnosed 
cancer worldwide, with an estimated 549,000 new cases 
diagnosed in 2018 (1). Approximately 75% of patients 
present with non-muscle-invasive bladder cancer (NMIBC), 
which is confined to the mucosa (stage Ta, CIS) or 
submucosa (stage T1) (2). NMIBC is characterized by 
a high risk of disease recurrence and progression, with 
high-grade T1 tumours having the highest risks (3). 
Therefore, patients have to undergo frequent check-ups 
with cystoscopies and multiple intravesical treatments (2).  
Despite improvements in treatment such as single 
postoperative instillations of chemotherapy and contrast-
enhanced cystoscopy, recurrence rates are still high, 
indicating the need to identify additional prognostic factors 
that may support treatment, for example lifestyle factors. 

Smoking is the most important risk factor for both 
NMIBC and muscle-invasive bladder cancer (MIBC). 
A recent meta-analysis showed that former and current 
smokers may be at a more than 20% higher recurrence 
risk compared to never smokers, but found no association 
with risk of progression (4). Overweight and obesity 
have been associated with risk and prognosis of other 
cancer types (5), but evidence for bladder cancer is still 
scarce and inconsistent. Three meta-analyses found that 
obesity was associated with a small increase in bladder 
cancer risk (6-8), with the most comprehensive dose-
response meta-analysis of 8 prospective cohort studies 
showing a 4.2% increased bladder cancer risk for each 
5 kg/m2 increase in body mass index (BMI) (pooled RR 

=1.04; 95% CI, 1.01–1.07; I2=32.1%; Pheterogeneity=0.17) (7). 
However, the WCRF/AICR report on bladder cancer, 
based on 7 overlapping and 9 additional prospective cohort 
studies, judged the evidence for an association of obesity 
with bladder cancer risk as limited and inconclusive (9). 
Although results were in the same direction, they were 
not statistically significant (pooled RR per 5 kg/m2 =1.03; 
95% CI, 0.97–1.09; I2=55.1%; Pheterogeneity<0.01). We 
recently investigated the association of BMI with clinical 
outcomes of bladder cancer by conducting a systematic 
review and meta-analysis, including twelve historical 
cohort studies and one prospective cohort study (10). Ten 
studies were performed in NMIBC and MIBC patients 
combined (n=6) or exclusively in MIBC patients (n=4), 
and showed inconsistent results. Three studies were 
conducted exclusively in NMIBC patients. Kluth et al. 
showed in 892 T1 high grade patients that BMI ≥30 vs.  
<30 kg/m2 was associated with an increased risk of 
recurrence and progression (11). This was confirmed by Xu 
et al. in 469 NMIBC patients with Ta and T1 tumours (12).  
In 338 NMIBC patients with Ta, T1, and Tis tumours, 
Wyszynski et al. found no statistically significant association 
for being overweight or obese compared to normal weight 
with the risk of recurrence, except when analyses were 
restricted to current smokers (13). A meta-analysis of 
these three studies showed that both overweight (pooled 
HR =1.29; 95% CI, 1.05–1.58; I2 =0%; Pheterogeneity=0.41) 
and obese NMIBC patients (pooled HR =1.82; 95% CI, 
1.12–2.95; I2 =79%; Pheterogeneity=0.008) had a statistically 
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significantly increased risk of recurrence when compared 
to normal weight patients, while no association for 
progression was found (10). The recently published study 
entitled “An increased body mass index is associated 
with a worse prognosis in patients administered BCG 
immunotherapy for T1 bladder cancer” by Ferro et al. 
published in the World Journal of Urology (14) adds to the 
current evidence. 

The authors of this historical cohort study investigated 
the impact of BMI on recurrence-free, progression-free, 
cancer-specific, and overall survival in patients with high-
risk NMIBC. They included 1,046 primary T1 high-
grade NMIBC patients from 13 academic institutions who 
underwent transurethral resection of the bladder tumour 
(TURBT) and Bacillus Calmette-Guérin (BCG) treatment 
with maintenance according to the European Association of 
Urology (EAU) recommendations. Pre-TURBT BMI was 
calculated, and patients were followed up every 3 months 
with cystoscopy and urinary cytology for recurrence and 
progression according to EAU guidelines. Recurrence was 
defined as the appearance of any tumour, and progression 
as MIBC during follow-up. In total, 65% of patients 
developed a recurrence (median follow-up 26 months, 
IQR 9–47 months) and 30% a progression (median follow-
up 43 months, IQR 36–58 months). The authors found 
that overweight (BMI 25–29.9 kg/m2) and obesity (BMI 
≥30 kg/m2) were associated with a 4.0- and 5.3-fold higher 
risk of recurrence, respectively, and a 2.5-fold higher risk 
of progression, after adjustment for age, gender, tumour 
size, multifocality, and concomitant CIS. No statistically 
significant associations with cancer-specific and overall 
survival were observed.

Strength of this study was the inclusion of a large and 
homogeneous study population of primary T1 high-grade 
NMIBC patients treated with BCG. Most other studies 
on BMI and bladder cancer prognosis conducted to date 
included heterogeneous study populations with different 
stages and grades of bladder cancer, but did not perform 
subgroup analyses by tumour stage and grade (10). Since the 
association of BMI with risk of recurrence and progression 
may differ by tumour stage and grade, true associations may 
possibly have been masked. 

Similar to the other three studies on BMI and NMIBC 
prognosis, this study suffered from some limitations. As 
acknowledged by the authors, the study may be subject to 
selection bias, as it is multicentric and retrospective with 
different treatment patterns across centers, no centralized 
pathological evaluation, and involvement of various 

different surgeons. The authors did not clearly describe how 
patients were selected. It was also unclear how information 
on pre-TURBT BMI was collected, and whether BMI 
was self-reported or measured. Information on type 2 
diabetes, which is common in obese patients and may be 
independently associated with NMIBC outcomes (12,15,16), 
was not available. Although the authors report that a larger 
proportion of overweight and obese patients were current 
smokers, and smoking status has also been associated 
with risk of recurrence (4), statistical analyses were not 
adjusted for smoking. Information on post-diagnosis BMI 
or intentional weight loss was lacking. Thus, the authors’ 
advice that subjects with BMI ≥25 kg/m2 should be invited 
to undergo a weight loss program to reduce their risk of 
recurrence and progression seems preliminary. Overweight 
and obese NMIBC patients typically suffer from other 
comorbidities for which weight loss may be beneficial. 
However, prospective cohort studies with multiple post-
diagnosis BMI measurements or randomized weight loss 
trials are needed to investigate whether weight loss is 
indeed associated with reduced risk of NMIBC recurrence 
and progression. Also, information on other measures of 
obesity or body composition needs to be collected, such as 
waist circumference or waist-to-hip ratio, since abdominal 
obesity may confer the highest risk.

Potential mechanisms underlying the association of 
overweight and obesity with increased risk of recurrence 
and progression risk in NMIBC patients are still unclear. 
These may include systemic and local changes induced by 
overweight and obesity, such as altered levels of insulin, 
insulin-like growth factor-1, leptin, adiponectin, steroid 
hormones, and cytokines (17-22). Interestingly, markers 
of systemic inflammatory response, in particular the 
neutrophil-to-lymphocyte ratio, have been associated with 
increased risk of recurrence and progression NMIBC 
patients in the current (23) and other studies (24). Also, 
potential difficulties in performing a high quality (complete) 
transurethral resection of the bladder may play a role, 
particularly for obese patients (11,12). 

In conclusion, although it seems advisable for NMIBC 
patients to attain or maintain a healthy body weight, it 
should be kept in mind that available evidence is limited 
to four historical cohort studies with information on BMI 
only at diagnosis. Evidence from prospective cohort studies 
with multiple post-diagnosis BMI measurements or from 
randomized weight loss trials is needed before overweight 
NMIBC patients can be provided with evidence-based 
weight management advice to reduce their risk of 
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recurrence or progression.
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