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Abstract

We aimed to investigate the impact of postoperative weight loss following radical cystectomy (RC) on patients’ prognoses.
RC and urinary diversion were performed in 512 consecutive patients with muscle-invasive bladder cancer at our hospitals
between May 1996 and July 2018. Demographic clinical information, pre- and postoperative serum albumin, hemoglobin,
and weight were evaluated retrospectively at 1 month. We also evaluated the association of weight loss with complications
and overall survival (OS) as estimated using the Kaplan—Meier method and compared using the log-rank test. Risk factors
for poor OS were determined by Inverse Probability of Treatment Weighted (IPTW)-adjusted Cox regression analysis. In 385
patients who met the study search criteria, median postoperative weight loss from baseline at 1 week and 1 month was 1.1
(—1.8%) and 3.2 (—5.4%) kg, respectively. Patients with significant weight loss (defined as >7.5% at 1 month) had higher-
grade complications within 1 month and had significantly shorter OS than those with weight loss of <7.5%. Type of urinary
diversion, loss of serum albumin, and loss of hemoglobin were not significantly associated with weight loss. IPTW-adjusted
Cox regression analysis showed that such significant weight loss was an independent risk factor for poor OS. Weight loss fol-
lowed by radical cystectomy was significantly associated with poor prognosis in patients with muscle-invasive bladder cancer.
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Introduction

Radical cystectomy (RC) and urinary diversion remain the
gold standard surgical treatment for muscle-invasive bladder
cancer (MIBC) [1-7]. Although minimally invasive proce-
dures have been developed [3-5], surgical stress, including
blood loss, postoperative complications, and poor nutrition
status, are inevitable problems [8, 9]. Of those complica-
tions, the impact of postoperative weight loss (WL) on poor
prognosis has been reported [10]. Postoperative WL fol-
lowing RC is common. It was reasonable to consider that a
highly invasive procedure for potentially frail MIBC patients
resulted in remarkable WL and unfavorable outcomes.
Previous reports suggested that an acute WL of 5%-10%
within 1 month indicated significant malnutrition [11] and
a 3%-5% WL within 6 months was a sign of frailty [12, 13].
Another prior study suggested that > 10% WL had a signifi-
cant impact on poor prognosis [10]. However, few studies
are available regarding the impact of postoperative WL on
prognosis following RC [10, 14] and the optimal cutoff value
for poor prognosis has not been well elucidated. Therefore,
we investigated the association of WL following RC with
postoperative complications and prognosis.

Materials and methods
Design and ethics statement

This retrospective, multicenter study was conducted in
accordance with the ethical standards of the Declaration of
Helsinki and approved by the ethics committee of the Hiro-
saki University School of Medicine (authorization number,
2018-062). Verbal or written informed consent was obtained
from all participants. Pursuant to the provisions of the ethics
committee and ethical guidelines in Japan, written consent
was not required in exchange for public disclosure of the
study information (opt-out approach) in the case of a retro-
spective and/or observational study using material, such as
the existing documentation.

Patient selection and demographics

RC and urinary diversion were performed in 512 consecutive
patients with muscle-invasive bladder cancer at our hospi-
tals between May 1996 and July 2018. Exclusion criteria
were the presence of metastatic disease preoperatively and
no documented weight within 1 month postoperatively. Indi-
cations for RC and urinary diversion were determined by
the operating surgeon. A perioperative enhanced recovery
protocol was not used routinely. Retrospectively evaluated
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demographic clinicopathologic information included age,
sex, body mass index (BMI), Eastern Cooperative Oncol-
ogy Group performance status (ECOG PS), hypertension
(HTN), cardiovascular disease (CVD), diabetes mellitus
(DM), renal function, clinical stage, and surgical and patho-
logic outcomes. Renal function was evaluated by estimated
glomerular filtration rate (¢éGFR) before RC using a modified
version of the abbreviated Modification of Diet in Renal Dis-
ease Study formula for Japanese patients [15]. Pre- and post-
operative serum albumin, hemoglobin, and weight at 1 week
and 1 month were measured. Tumor stage was stratified in
accordance with the Union of International Cancer Control
2009 tumor-node-metastasis classification. Postoperative
complications were evaluated by the Common Terminology
Criteria for Adverse Events ver. 4.0. Since September 2006,
patients have received two to four courses of neoadjuvant
chemotherapy (NAC) for the treatment of MIBC, composed
of a platinum-based combination regimen with gemcitabine
plus cisplatin; gemcitabine plus carboplatin; or methotrex-
ate, vinblastine, adriamycin, and cisplatin. Regimens were
selected based on guidelines regarding eligibility for the
proper use of cisplatin and overall patient status.

Outcomes

An optimal cutoff value for poor overall survival (OS) was
determined by the area under the receiver operating char-
acteristics (ROC) curve. We evaluated the association of
postoperative WL with complications and OS.

Statistical analysis

Data were analyzed statistically using SPSS version 24.0
(SPSS, Inc., Chicago, IL, USA), GraphPad Prism 5.03
(GraphPad Software, San Diego, CA, USA), BellCurve
for Excel (Social Survey Research Information Co., Ltd.,
Tokyo, Japan), and R 3.3.2 (The R Foundation for Statisti-
cal Computing, Vienna, Austria). Categorical variables were
compared using Fisher’s exact test or the y* test. Quantitative
variables were expressed as a mean with standard deviation
or a median with interquartile range (IQR). Intergroup differ-
ences were analyzed by Student’s z-test or the Mann—Whit-
ney U test. OS stratified by WL was estimated using the
Kaplan—Meier curve and log-rank test. Risk factors for poor
prognosis were determined by multivariate Cox regres-
sion analysis (model-1). In addition to model-1, we used
Inverse Probability of Treatment Weighted (IPTW)—adjusted
Cox regression analysis to evaluate the impact of WL on
OS (model-2). The IPTW model reweighted affected and
unaffected groups to mimic a propensity score-matched
population [15-17]. A hazard ratio (HR) with 95% confi-
dence interval (95% CI) was calculated after controlling
for potential confounders, including patient demographics
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and clinicopathologic tumor variables. Variables included
in model-1 were age, sex, NAC, complications, type of uri-
nary diversion, pathologic risk (pT3-4, lymphovascular inva-
sion [LVI]+or pN+), and WL. Model-2 included factors in
model-1 plus BMI, eGFR, and operative time.

Results
Baseline characteristics

Of 385 patients (median age, 69 years; IQR, 62-74) who
met the search criteria in this study, 255 (66%), 41 (11%),
and 89 (23%) underwent orthotopic ileal neobladder con-
struction, ileal conduit diversion, and ureterocutaneostomy,
respectively. NAC was given in 268 patients (70%). Grades
2 and >3 postoperative complications were observed in 78
(20%) and 17 (4.4%) patients, respectively. Median changes
in postoperative serum albumin, hemoglobin, and weight
from baseline at 1 week and 1 month were 1.0 (—23%) and
0.5 (—10%),2.7 (—18%) and 2.1 (— 15%), and 1.1 (— 1.8%)
and 3.2 (—5.4%) kg, respectively (Fig. 1a).

Optimal cutoff value and patient stratification

ROC analysis showed that WL >7.5% at 1 month was the
optimal cutoff value to define significant WL. We stratified
and compared patients who had a WL of >7.5% (group 1)
and <7.5% (group 2). There were significant differences in
BMI, preoperative eGFR, operative time, and grade > 2 post-
operative complications between the two groups at 1 month
(Table 1). WL was not significantly different between
patients undergoing orthotopic ileal neobladder construc-
tion and other procedures (ileal conduit and ureterocuta-
neostomy; Fig. 1b). Group 1 patients had more high-grade
complications (grade >?2) within 1 month (19% vs. 40%,
P <0.001; Fig. 1c). The rates of changes in serum albumin
(Fig. 1d) and hemoglobin (Fig. 1le) at 1 week and 1 month
were not significantly different between the two groups.
However, the rates of weight change were significantly dif-
ferent (Fig. 1f).

Weight loss and mortality

Group 1 patients had a significantly shorter OS than did
those in group 2 (5-year OS, 78% and 67%, respectively;
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Fig.1 Trends in the postoperative parameters. Median changes in
postoperative serum albumin, hemoglobin, and weight from base-
line at 1 week and 1 month were 1.0 (=23%) and 0.5 (—10%), 2.7
(—18%) and 2.1 (—15%), and 1.1 (—1.8%) and 3.2 (-5.4%) kg,
respectively (a). Weight loss (WL) was not significantly different
between patients who underwent orthotopic ileal neobladder con-
struction and other procedures (ileal conduit and ureterocutaneos-
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tomy) (b). Patients with WL >7.5% had more high-grade complica-
tions (grade>?2) within 1 month (19% vs. 40%, P<0.001) (c). The
rates of changes in serum albumin (d) and hemoglobin (e) at 1 week
and 1 month were not significantly different between the two WL
groups, while the rates of weight change were significantly different
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Table 1 Background of patients

Group 1 (weight loss >7.5%) Group 2 (weight loss <7.5%) P value

n 101 284
Median age (years (IQR)) 67 (61-72) 70 (63-75) 0.198
Sex (male) (n) 80 (86%) 209 (77%) 0.047
ECOGPS>1 (n) 4 (4.0%) 5(1.8%) 0.250
Body mass index (kg/m* (IQR)) 23.5 (22.2-25.8) 22.5(20.6-24.9) 0.006
Hypertension (HTN) (n) 29 (29%) 89 (31%) 0.623
Diabetes mellitus (DM) (n) 20 (20%) 40 (14%) 0.201
Cardiovascular disease (CVD) (n) 14 (14%) 35 (12%) 0.729
preoperative eGFR, ml/min/1.73 m? (IQR) 70 (59-86) 68 (55-77) 0.003
Neoadjuvant chemotherapy (NAC) (n) 71 (70%) 197 (69%) 0.861
Clinical stage (n)

cT3-4 56 (55%) 134 (47%) 0.154

cN+ 8 (7.9%) 21 (7.4%) 0.829
Surgical outcomes

Urinary diversion (Ileal neobladder) (n) 64 (63%) 191 (67%) 0.540

Postoperative complications (grade >?2) 40 (40%) 55 (19%) <0.001

Blood loss (g IQR)) 1150 (642-1720) 1000 (668-1739) 0.964

Operative time (min) 306 (261-369) 282 (239-342) 0.003
Pathological outcomes (1)

Tumor grade (high) 81 (80%) 235 (83%) 0.550

pT3or4 31 (33%) 69 (25%) 0.132

pN+ 8 (7.9%) 30 (11%) 0.561

Lymphovascular invasion (LVI)+ 37 (37%) 83 (29%) 0.171
Median follow-up (months (IQR)) 46 (15-76) 71 (24-113)

P <0.001; Fig. 2a). In a multivariate Cox regression analy-
sis, age, NAC, pathologic high-risk, and WL >7.5% at
1 month were selected as independent risk factors for poor
OS (Fig. 2b, model-1 in Table 2). In IPTW-adjusted Cox
regression analysis, WL >7.5% at 1 month was an independ-
ent risk factor for poor OS (HR, 2.13, P <0.001, model-2
in Table 2).

Discussion

We demonstrated the association of oncologic outcomes
with WL following RC in MIBC patients. Our results sug-
gested that the median WL was 5.4% at 1 month. WL of
>7.5% at 1 month was associated with a higher rate of
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Fig.2 OS stratified by the weight loss (WL). Group 1 patients had
significantly shorter OS than did those in group 2 (P<0.001, a).
S-year OS in groups 1 and 2 was 78% and 65%, respectively. On mul-
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tivariate Cox regression analysis (model-1), age, NAC, pathologic
high-risk, and WL>7.5% at 1 month were selected as independent
factors for poor OS (b)
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Table 2 Multivariate (model-1)

. Factor P value HR 95% CI
and IPTW-adjusted (moel-2)
Cox regression analyses for Model-1
overall survival Age Continuous 0.002 1.04 1.01-1.06
Sex Male 0.068 0.65 0.42-1.03
Neoadjuvant chemotherapy Underwent 0.024 0.62 0.41-0.94
Type of urinary diversion Ileal neobladder 0.066 0.66 0.43-1.03
Postoperative complication Grade >2 0.081 1.51 0.95-2.38
Pathological high-risk pT3-4, or LVI+, or pN+ <0.001 2.86 1.86-4.38
Weight loss followed by RC >7.5% 0.001 2.10 1.36-3.24
Model-2
Weight loss followed by RC >7.5% <0.001 2.13 1.36-3.34

IPTW: Inverse Probability of Treatment Weighted. Variables included in the model-1 was age, sex, NAC,
complications, type of urinary diversion, pathological risk (pT3-4, lymphovascular invasion + or pN+), and
weight loss. The model-2 included factors in model-1 plus BMI, eGFR, and operative time

complications and poor OS than WL of <7.5%. We also
noted that the influences of type of urinary diversion, pre-
operative serum albumin, and hemoglobin on WL were not
significant. Although postoperative WL is important in the
prognosis of patients after major surgery, few studies have
evaluated its impact on prognosis in MIBC patients after
RC [10, 14]. McDonald et al. [10] suggested that mean
WL following RC was —7.8% at 1 month and a WL of
> 10% was significantly associated with decreased 5-year
survival rates after RC. However, there were differences
in mean WL between the studies, which might be due to
the body size gap that exists between Asian and Western
populations. The difference in mean BMI may demonstrate
the body size difference between Western (28.1 +4.4) and
Asian (23.1 +3.3) populations in the previous study. Based
on this hypothesis, we determined the optimal cutoff value
for poor OS in our study to be >7.5% and found a sig-
nificant association between WL and poor prognosis. This
suggested that the cutoff value needs modification for each
nation. In addition, the impact of WL on urinary diver-
sion was not identical. The rate of patients with an ileal
neobladder was higher in our study (66%) compared to
the previous report (23.9%). Further study is necessary to
address these differences and the association of oncologic
outcomes with WL following RC in MIBC patients.

Our results showed that the prognosis in patients with
>7.5% WL was significantly poorer than in those with
<7.5% WL based on multivariate analysis as well as in
the pathologic high-risk (model-1). Conversely, NAC use
was associated significantly with prolonged OS (HR, 0.62,
P=0.024), which was consistent with the findings of our
previous studies [18-20]. However, the small number of
patients with >7.5% WL (n=101) resulted in underpowered
statistics and prevented potential conclusions. To improve
this problem, we used the IPTW-adjusted multivariate analy-
sis (model-2) for OS, which revealed a significant associa-
tion (HR, 2.13; P<0.001) that was similar to model-1. A

multicenter prospective study is necessary to validate our
observation.

We noted that postoperative serum albumin and hemo-
globin levels were not associated with WL following RC.
The clinical implication of these levels has not been well
elucidated, although the preoperative serum albumin value
was well documented [14, 21]. We hypothesized that post-
operative serum albumin and/or hemoglobin levels may have
contributed to nutritional status and resulted in WL. How-
ever, our results showed no difference in serum albumin and
hemoglobin levels between the two WL groups. A potential
surrogate marker for WL may be the number of calories con-
sumed and nutritional balance following RC for a month, but
this is not feasible in daily practice. Although further study
is necessary to address these issues, our results suggested
that other parameters are necessary to predict candidates for
significant WL and poor prognosis following RC.

Frailty is a key factor for postoperative loss of weight.
WL is included in the Freid’s Frailty phenotype criteria as
well as exhaustion, physical activity, gait speed, and grip
strength [13, 22]. Several studies suggested that frailty is
a predictor of surgical outcomes following RC, including
postoperative complications and poor prognosis [13, 23,
24]. However, measuring frailty is challenging because of
heterogeneity in aging and disagreement between chrono-
logic and biological ages [22] and no clear evidence sup-
ports the direct association between postoperative WL and
frailty. Our ongoing study evaluating preoperative frailty
(UMIN000025057) will address the association of preop-
erative frailty with postoperative WL following RC. A com-
prehensive geriatric assessment including multiple domains
of health may improve patient outcomes through possible
interventions, such as a prehabilitation [25, 26].

The prevention of WL following RC is an important
target for interventions. Multimodal prehabilitation and/
or enhanced recovery protocols may lead to acceptable
outcomes, as these approaches are associated with a lower
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postoperative complication rate, earlier restoration of func-
tional status, and shorter length of stay [27-29]. However,
evidence relating to the effects of exercise for RC is very
limited, as not all randomized controlled trials of pre- and
postoperative rehabilitation programs for RC pathways
improved short-term outcomes [26]. In addition, the impact
of these protocols on OS remains unclear because many
studies focused on short-term outcomes, such as early mobi-
lization, time required to perform activities of daily living,
and complications [27, 30]. Therefore, the clinical impact of
pre- and postoperative rehabilitations following RC remains
unclear [26], and further studies are necessary to optimize
these strategies to improve prognosis.

Several limitations of our study must be acknowledged.
First, we were unable to control for selection bias and other
unmeasurable confounders due to the retrospective study
design. This prevented us from reaching definitive conclu-
sions regarding the impact of WL following RC on onco-
logic outcomes. Second, our results could not be applied
to those of other nations under different medical systems
because of the regional bias present in Japan. Nonetheless,
our study supported the importance of WL following RC
as a potential prognostic marker. Further study is necessary
to address the impact of WL following RC on oncologic
outcomes.

Conclusion

Postoperative WL of >7.5% following RC was significantly
associated with poor prognoses in patients with MIBC.

Acknowledgements The authors would like to thank Teppei Okamoto,
Teppei Matsumoto, Osamu Soma, Itsuto Hamano, Hiromichi Iwamura,
Takuma Narita, Yuki Fujita, Yukie Nishizawa, and Satomi Sakamoto
for their invaluable support with data collection. The authors would
also like to thank Enago (http://www.enago.jp) for English language
review.

Funding This work was supported by a Grant-in-Aid for Scientific
Research (Grant Nos. 15H02563, 15K15579, 17K11118, 17K11119,
17K16768, 17K16770, 17K16771, 18K16681, 18K16682, 18K16717,
18K16718, 18K16719, and 18K09157) from the Japan Society for the
Promotion of Science.

Compliance with ethical standards

Conflict of interest The authors have no conflict of interest.

References

1. Studer UE, Burkhard FC, Schumacher M, Kessler TM, Thoeny
H, Fleischmann A, et al. Twenty years experience with an ileal
orthotopic low pressure bladder substitute-lessons to be learned.
J Urol. 2006;176(1):161-6. https://doi.org/10.1016/s0022
-5347(06)00573-8.

@ Springer

10.

11.

12.

13.

14.

15.

16.

Hautmann RE, de Petriconi RC, Volkmer BG. 25 years of
experience with 1,000 neobladders: long-term complica-
tions. J Urol. 2011;185(6):2207-12. https://doi.org/10.1016/j.
juro.2011.02.006.

Koie T, Ohyama C, Yamamoto H, Hatakeyama S, Kudoh S,
Yoneyama T, et al. Minimum incision endoscopic radical cys-
tectomy in patients with malignant tumors of the urinary blad-
der: clinical and oncological outcomes at a single institution. Eur
J Surg Oncol. 2012;38(11):1101-5. https://doi.org/10.1016/j.
€js0.2012.07.115.

Kanno T, Kobori G, Shibasaki N, Moroi S, Akao T, Yamada H.
Laparoscopic intracorporeal ileal conduit after laparoscopic radi-
cal cystectomy: a modified technique to facilitate ureteroenteric
anastomosis. Int J Urol. 2018. https://doi.org/10.1111/iju.13782.
Koie T, Ohyama C, Yoneyama T, Nagasaka H, Yamamoto H, Imai
A, et al. Robotic cross-folded U-configuration intracorporeal ileal
neobladder for muscle-invasive bladder cancer: Initial experience
and functional outcomes. Int ] Med Robot. 2018:e1955. https://
doi.org/10.1002/rcs.1955.

Tyritzis SI, Wiklund NP. Is the open cystectomy era over? An
update on the available evidence. Int J Urol. 2018;25(3):187-95.
https://doi.org/10.1111/iju.13497.

Inamoto T, Ibuki N, Komura K, Juri H, Yamamoto K, Yamamoto
K, et al. Can bladder preservation therapy come to the center
stage? Int J Urol. 2018;25(2):134—40. https://doi.org/10.1111/
ju.13495.

Vidal A, Arnold N, Vartolomei MD, Kiss B, Burkhard F, Thal-
mann GN, et al. Oncological and functional outcomes of postop-
erative total parenteral nutrition after radical cystectomy in blad-
der cancer patients: a single-center randomized trial. Int J Urol.
2016;23(12):992-9. https://doi.org/10.1111/iju.13228.

Osawa T, Abe T, Takada N, Ito YM, Murai S, Shinohara N. Vali-
dation of the nomogram for predicting 90-day mortality after radi-
cal cystectomy in a Japanese cohort. Int J Urol. 2018;25(7):699—
700. https://doi.org/10.1111/iju.13584.

McDonald ML, Liss MA, Nseyo UU, Gal DB, Kane CJ, Kader
AK. Weight loss following radical cystectomy for bladder cancer:
characterization and effect on survival. Clin Genitourin Cancer.
2017;15(1):86-92. https://doi.org/10.1016/j.clge.2016.06.009.
Rosenbaum K, Wang J, Pierson RN Jr, Kotler DP. Time-depend-
ent variation in weight and body composition in healthy adults.
JPEN J Parenter Enteral Nutr. 2000;24(2):52-5. https://doi.
org/10.1177/014860710002400252.

Clegg A, Rogers L, Young J. Diagnostic test accuracy of simple
instruments for identifying frailty in community-dwelling older
people: a systematic review. Age Ageing. 2015;44(1):148-52.
https://doi.org/10.1093/ageing/atul57.

Soma O, Hatakeyama S, Okamoto T, Fujita N, Matsumoto T,
Tobisawa Y, et al. Clinical implication of a quantitative frailty
assessment tool for prognosis in patients with urological cancers.
Oncotarget. 2018;9(25). https://doi.org/10.18632/oncotarget
.24712.

Johnson DC, Riggs SB, Nielsen ME, Matthews JE, Woods ME,
Wallen EM, et al. Nutritional predictors of complications follow-
ing radical cystectomy. World J Urol. 2015;33(8):1129-37. https
://doi.org/10.1007/s00345-014-1409-z.

Momota M, Hatakeyama S, Tokui N, Sato T, Yamamoto H,
Tobisawa Y, et al. The impact of preoperative severe renal insuf-
ficiency on poor postsurgical oncological prognosis in patients
with urothelial carcinoma. Eur Urol Focus. 2018. https://doi.
org/10.1016/j.euf.2018.03.003.

Horiguchi H, Yoneyama T, Hatakeyama S, Tokui N, Sato T, Fujita
N, et al. Impact of bacillus Calmette—Guerin therapy of upper uri-
nary tract carcinoma in situ: comparison of oncological outcomes
with radical nephroureterectomy. Med Oncol. 2018;35(4):41.
https://doi.org/10.1007/s12032-018-1102-y.


http://www.enago.jp
https://doi.org/10.1016/s0022-5347(06)00573-8
https://doi.org/10.1016/s0022-5347(06)00573-8
https://doi.org/10.1016/j.juro.2011.02.006
https://doi.org/10.1016/j.juro.2011.02.006
https://doi.org/10.1016/j.ejso.2012.07.115
https://doi.org/10.1016/j.ejso.2012.07.115
https://doi.org/10.1111/iju.13782
https://doi.org/10.1002/rcs.1955
https://doi.org/10.1002/rcs.1955
https://doi.org/10.1111/iju.13497
https://doi.org/10.1111/iju.13495
https://doi.org/10.1111/iju.13495
https://doi.org/10.1111/iju.13228
https://doi.org/10.1111/iju.13584
https://doi.org/10.1016/j.clgc.2016.06.009
https://doi.org/10.1177/014860710002400252
https://doi.org/10.1177/014860710002400252
https://doi.org/10.1093/ageing/afu157
https://doi.org/10.18632/oncotarget.24712
https://doi.org/10.18632/oncotarget.24712
https://doi.org/10.1007/s00345-014-1409-z
https://doi.org/10.1007/s00345-014-1409-z
https://doi.org/10.1016/j.euf.2018.03.003
https://doi.org/10.1016/j.euf.2018.03.003
https://doi.org/10.1007/s12032-018-1102-y

Medical Oncology (2019) 36:7

Page70of7 7

17.

18.

19.

20.

21.

22.

23.

Kido K, Hatakeyama S, Fujita N, Yamamoto H, Tobisawa Y,
Yoneyama T, et al. Oncologic outcomes for open and laparoscopic
radical nephroureterectomy in patients with upper tract urothelial
carcinoma. Int J Clin Oncol. 2018. https://doi.org/10.1007/s1014
7-018-1248-9.

Koie T, Ohyama C, Hashimoto Y, Hatakeyama S, Yamamoto
H, Yoneyama T, et al. Efficacies and safety of neoadjuvant gem-
citabine plus carboplatin followed by immediate cystectomy in
patients with muscle-invasive bladder cancer, including those unfit
for cisplatin: a prospective single-arm study. Int J Clin Oncol.
2013;18(4):724-30. https://doi.org/10.1007/s10147-012-0447-z.
Anan G, Hatakeyama S, Fujita N, Iwamura H, Tanaka T, Yama-
moto H, et al. Trends in neoadjuvant chemotherapy use and onco-
logical outcomes for muscle-invasive bladder cancer in Japan: a
multicenter study. Oncotarget. 2017;8(49):86130-42. https://doi.
org/10.18632/oncotarget.20991.

Koie T, Ohyama C, Yamamoto H, Imai A, Hatakeyama S, Yoney-
ama T, et al. Neoadjuvant gemcitabine and carboplatin followed
by immediate cystectomy may be associated with a survival
benefit in patients with clinical T2 bladder cancer. Med Oncol.
2014;31(5):949. https://doi.org/10.1007/s12032-014-0949-9.
LiJ, Cheng Y, Liu G, Ji Z. The association of pretreatment serum
albumin with outcomes in bladder cancer: a meta-analysis. Onco
Targets Ther. 2018;11:3449-59. https://doi.org/10.2147/ott.s1620
66.

Hernandez Torres C, Hsu T. Comprehensive geriatric assess-
ment in the older adult with cancer: a review. Eur Urol Focus.
2017;3(4-5):330-9. https://doi.org/10.1016/j.euf.2017.10.010.
Chappidi MR, Kates M, Patel HD, Tosoian JJ, Kaye DR, Sopko
NA, et al. Frailty as a marker of adverse outcomes in patients
with bladder cancer undergoing radical cystectomy. Urol
Oncol. 2016;34(6):256 el1—6. https://doi.org/10.1016/j.urolo
nc.2015.12.010.

24.

25.

26.

217.

28.

29.

30.

Sato T, Hatakeyama S, Okamoto T, Yamamoto H, Hosogoe S,
Tobisawa Y, et al. Slow gait speed and rapid renal function decline
are risk factors for postoperative delirium after urological surgery.
PLoS ONE. 2016;11(5):e0153961. https://doi.org/10.1371/journ
al.pone.0153961.

Jensen BT, Petersen AK, Jensen JB, Laustsen S, Borre M. Effi-
cacy of a multiprofessional rehabilitation programme in radical
cystectomy pathways: a prospective randomized controlled trial.
Scand J Urol. 2015;49(2):133—41. https://doi.org/10.3109/21681
805.2014.967810.

Rammant E, Decaestecker K, Bultijnck R, Sundahl N, Ost P, Pau-
wels NS, et al. A systematic review of exercise and psychosocial
rehabilitation interventions to improve health-related outcomes
in patients with bladder cancer undergoing radical cystectomy.
Clin Rehabil. 2018;32(5):594-606. https://doi.org/10.1177/02692
15517746472.

Wynter-Blyth V, Moorthy K. Prehabilitation: preparing patients
for surgery. BMJ. 2017;358:j3702. https://doi.org/10.1136/bmj.
j3702.

Di Rollo D, Mohammed A, Rawlinson A, Douglas-Moore J,
Beatty J. Enhanced recovery protocols in urological surgery: a
systematic review. Can J Urol. 2015;22(3):7817-23.

Pang KH, Groves R, Venugopal S, Noon AP, Catto JWF. Prospec-
tive implementation of enhanced recovery after surgery protocols
to radical cystectomy. Eur Urol. 2017. https://doi.org/10.1016/].
eururo.2017.07.031.

Jensen BT, Lauridsen SV, Jensen JB. Prehabilitation for
major abdominal urologic oncology surgery. Curr Opin Urol.
2018;28(3):243-50. https://doi.org/10.1097/mou.0000000000
000487.

@ Springer


https://doi.org/10.1007/s10147-018-1248-9
https://doi.org/10.1007/s10147-018-1248-9
https://doi.org/10.1007/s10147-012-0447-z
https://doi.org/10.18632/oncotarget.20991
https://doi.org/10.18632/oncotarget.20991
https://doi.org/10.1007/s12032-014-0949-9
https://doi.org/10.2147/ott.s162066
https://doi.org/10.2147/ott.s162066
https://doi.org/10.1016/j.euf.2017.10.010
https://doi.org/10.1016/j.urolonc.2015.12.010
https://doi.org/10.1016/j.urolonc.2015.12.010
https://doi.org/10.1371/journal.pone.0153961
https://doi.org/10.1371/journal.pone.0153961
https://doi.org/10.3109/21681805.2014.967810
https://doi.org/10.3109/21681805.2014.967810
https://doi.org/10.1177/0269215517746472
https://doi.org/10.1177/0269215517746472
https://doi.org/10.1136/bmj.j3702
https://doi.org/10.1136/bmj.j3702
https://doi.org/10.1016/j.eururo.2017.07.031
https://doi.org/10.1016/j.eururo.2017.07.031
https://doi.org/10.1097/mou.0000000000000487
https://doi.org/10.1097/mou.0000000000000487

	Postoperative weight loss followed by radical cystectomy predicts poor prognosis in patients with muscle-invasive bladder cancer
	Abstract
	Introduction
	Materials and methods
	Design and ethics statement
	Patient selection and demographics
	Outcomes
	Statistical analysis

	Results
	Baseline characteristics
	Optimal cutoff value and patient stratification
	Weight loss and mortality

	Discussion
	Conclusion

	Acknowledgements 
	References


