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LETTER TO EDITOR

Sarcopenia predicts prognosis of bladder cancer patients
after radical cystectomy: A study based on the Chinese
population
Dear Editor,
Bladder cancer (BCa) is a common malignant tumor in

the genitourinary system. Approximately 20-25% of BCa
is muscle-invasive bladder cancer (MIBC), and MIBC is
prone to progression and metastasis.1 Radical cystectomy
(RC) combined with lymphadenectomy is currently the
most effective treatment for MIBC, which can maximize
the patients survival time.2 However, RC in partly dam-
ages intestinal function and affects metabolism. Studies
have shown that RC can lead to a 5% weight loss and
a 7-17% muscle mass loss in 2 weeks after operation.3
In addition, some research results shown that about 21-
55% patients before RC have malnutrition, and malnutri-
tion would increase overall mortality and cancer-specific
mortality.4
Frailty, which results from the reduction of the reserve

of physiological stressors in multiple organ systems, can
increase postoperative mortality, infection rate, and read-
mission rate and reduce survival time and prolong hospi-
tal stay.5 Because of its immeasurability, it is difficult to
identify frail individuals. At present, sarcopenia has been
successfully used as an alternative indicator of frailty. Sar-
copenia is a geriatric syndrome, which is characterized by
a gradual decrease in strength, muscle mass, and physical
function with increasing age.6
The study of sarcopenic in BCa is controversial.

Smith et al7 retrospectively analyzed the clinical data of
200 patients who received RC and found that sarcopenic
was a predictor of major complications after RC inwomen.
Through a multicenter study, Mayr et al8 found that sar-
copenic was an independent risk factor of overall sur-
vival (OS) and cancer-specific survival in RC patients.
However, studies have reported that sarcopenic was
not a factor related to the survival of BCa patients.
By measuring the skeletal muscle index (SMI) of 146
patients, Fraisse et al9 found that sarcopenic was not
relevant to survival (no matter OS, progression-free sur-
vival, and survival without readmission) or postoper-
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ative complications in patients with localized MIBC.
Stangl-Kremser et al10 reported that sarcopenic was not
a prognostic factor for patients with high-risk bladder
urothelial carcinoma who are not suitable for RC or
systemic chemotherapy and who only receive radiation
therapy.
In this study, 200 patients with BCa who underwent

RC in the Department of Urology of Shanghai Tenth Peo-
ple’s Hospital from March 2009 to October 2018 were
analyzed retrospectively. The total psoas index (TPI) was
used to evaluated the sarcopenia. TPI is the cross-sectional
area of the two total psoas area (TPA) muscles passing
through the third lumbar (L3) cone and is standardized
according to the patient’s height: TPI = TPA/(height [m]
× height [m]). According to the diagnosis of malignancy
by the international consensus group, sarcopeniawas diag-
nosed when the TPI < 385 mm2/m2 for female patients or
TPI < 545 mm2/m2 for male patients.
TPI was used as a marker of sarcopenia. Sixty-seven

(33.5%) of the 200 eligible patients were classified as
sarcopenic and 133 (66.5%) as nonsarcopenic (Table 1).
Compared with nonsarcopenic patients, patients in the
sarcopenic group were older (68.7 vs 64.6 years; P = .007),
longer hospital time (32.88 vs 29.19 days; P = .011), higher
3-year mortality (41.8% vs 24.8%; P = .044), higher 5-year
mortality (44.8% vs 30.8%;P= .001), lower bodymass index
(BMI) (21.07 vs 24.62 kg/m2; P < .001), lower hemoglobin
(115.8 vs 124.3 g/L;P= .015), lower albumin (37.5 vs 39.1 g/L;
P = .488), and lower survival time (31.20 vs 29.61 months;
P = .670). There was a positive relationship between BMI
and TPI (R2 = .1324, P < .001; Figure S1A), and the
median TPI in males was significantly higher than that in
females (Figure S1B). Univariate and multivariate cox pro-
portional hazard regression analysis showed that Tumour-
Node-Metastasis (TNM) stage and sarcopenic (Figures 1A
and 1B) were related factors of OS and disease-free sur-
vival (DFS) in BCa patients undergoingRC, and sarcopenic
patients had better OS (hazard ratio (HR) = 0.47; 95%
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TABLE 1 Baseline characteristics with comparison between sarcopenic and nonsarcopenic patients when using TPI as an assessment
tool

All patients Nonsarcopenic Sarcopenic
Characteristic No. (%) No. (%) No. (%) P-value
Total patients 200 133 (66.5) 67 (33.5)
Age, y, mean (SD) 66.0 (10.1) 64.6 (9.9) 68.7 (10.1) .007
Age categorized (years) .148

≤65 98 (49.0) 70 (52.6) 28 (41.8)
>65 102 (51.0) 63 (47.4) 39 (58.2)

Gender .195
Male 173 (86.5) 118 (88.7) 55 (82.1)
Female 27 (13.5) 15 (11.3) 12 (17.9)

BMI, kg/m2, mean (SD) 23.43 (3.19) 24.62 (2.64) 21.07 (2.86) <.001
BMI categorized, kg/m2

<.001
Thin (< 18.5) 10 (5.0) 0 (0.0) 10 (14.9)
Normal (18.5-23.9) 110 (55.0) 63 (47.4) 47 (70.1)
Overweight (24.0-26.9) 54 (27.0) 47 (35.3) 7 (10.4)
Obesity (≥27) 26 (13.0) 23 (17.3) 3 (4.5)

T-stage .674
T1 79 (39.5) 51 (38.3) 28 (41.8)
T2 43 (21.5) 31 (23.3) 12 (17.9)
T3 41 (20.5) 25 (18.8) 16 (23.9)
T4 37 (18.5) 26 (19.5) 11 (16.4)

N-stage .876
N0 166 (83.0) 110 (82.7) 56 (83.6)
N+ 34 (17.0) 23 (17.3) 11 (16.4)

M-stage .463
M0 191 (95.5) 126 (94.7) 65 (97.0)
M1 9 (4.5) 7 (5.3) 2 (3.0)

Grade .536
Low grade 12 (6.0) 7 (5.3) 5 (7.5)
High grade 188 (94.0) 126 (94.7) 62 (92.5)

TPI, mm2/m2, mean (SD) 540.1 (74.2) 567.2 (64.1) 486.1 (62.9) <.001
Hemoglobin (g/L), mean (SD) 121.5 (23.5) 124.3 (21.1) 115.8 (27.0) .015
Albumin (g/L), mean (SD) 38.6 (15.3) 39.1 (15.7) 37.5 (14.6) .488
Hospital time (days) 30.43 (9.78) 29.19 (9.71) 32.88 (9.53) .011
Survival time (months) 30.67 (24.76) 31.20 (23.03) 29.61 (28.03) .670
Mortality at 3 year .044
No 139 (69.5) 100 (75.2) 39 (58.1)
Yes 61 (30.5) 33 (24.8) 28 (41.8)

Mortality at 5 year .001
No 129 (64.5) 92 (69.2) 37 (55.2)
Yes 71 (35.5) 41 (30.8) 30 (44.8)

Abbreviations: BMI, body mass index; SD, standard deviation; TPI, total psoas index.
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F IGURE 1 Kaplan-Meier curves of survival based on total psoas index (TPI) value of 200 patients with bladder cancer.A, Overall survival
(OS). B, Disease-free survival (DFS)

CI, 0.29-0.75; P = .002) and DFS (HR = 0.44; 95% CI, 0.26-
0.73; P = .002) compared with nonsarcopenic patients in
multivariate cox analysis (Tables S1 and S2). In addition,
based on the results of multivariate cox regression anal-
ysis, we constructed OS and DFS nomograms based on
TNM stage and sarcopenic to predict the 3- and 5-year sur-
vival rates of undergoing RC patients (Figure S2). More-
over, decision curve analysis curves and receiver operat-
ing characteristic curves show better clinical utility of the
nomogram (Figure S3).
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