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Abstract

Purpose Preoperative chemotherapy is underused in conjunction with radical cystectomy (RC) for muscle-invasive bladder
cancer (MIBC) due to concerns for complications and delay of surgery. Prospective data on short-term complications from
population-based settings with frequent use of preoperative chemotherapy and standardised reporting of complications is
lacking.

Methods We identified 1,340 patients who underwent RC between 2011 and 2015 in Sweden due to MIBC according to the
Swedish Cystectomy Register. These individuals were followed through linkages to several national registers. Propensity
score adjusted logistic regression was used to calculate odds ratios (ORs) and 95% confidence intervals (CIs) for complica-
tions and death within 90 days of surgery, comparing patients receiving preoperative chemotherapy or not.

Results Minimum two cycles of preoperative chemotherapy were given to 519 (39%) of the patients, who on average tended
to be younger, have higher education, better physical status, and more advanced bladder cancer than patients not receiving
chemotherapy. After adjusting for these and other parameters, there was no association between treatment with preopera-
tive chemotherapy and short-term complications (OR 1.06 95% CI 0.82-1.39) or mortality (OR 0.75 95% CI 0.36-1.55).
We observed a risk reduction for gastrointestinal complications among patients who received preoperative chemotherapy
compared with those who did not (OR 0.49 95% CI 0.30-0.81).

Conclusion This nation-wide population-based observational study does not suggest that preoperative chemotherapy, in a
setting with high utilisation of such treatment, is associated with an increased risk of short-term complications in MIBC
patients treated with radical cystectomy.

Keywords Bladder cancer - Radical cystectomy - Neoadjuvant chemotherapy - Induction chemotherapy - Postoperative
complications

Introduction

Radical cystectomy (RC) with pelvic lymph node dissection
(PLND) and urinary diversion (UD) has been gold stand-
ard as treatment of organ-confined muscle-invasive blad-
der cancer (MIBC) for decades. Since 2008, the European
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guidelines recommend cisplatin-based neoadjuvant chemo-
therapy (NAC) prior to surgery if the patient is eligible for
such treatment [1, 2]. Most commonly used are either one
of the combinations methotrexate, vinblastine, doxorubicin,
and cisplatin (MVAC) or gemcitabine and cisplatin (GC) [3].
Preoperative chemotherapy may also be used as induction
chemotherapy in patients with more advanced disease [4].
RC is a complex procedure associated with a considerable
risk of postoperative morbidity and mortality. The rate of
complications ranges from 19 to 92 percent in different stud-
ies [5-9], and the wide variation is likely related to whether
implementation of standardised reporting guidelines was
applied or not [10]. Randomised studies have indicated simi-
lar complication rates in patients treated with and without

@ Springer


http://orcid.org/0000-0003-4615-5238
http://crossmark.crossref.org/dialog/?doi=10.1007/s00345-019-02770-2&domain=pdf
https://doi.org/10.1007/s00345-019-02770-2

382

World Journal of Urology (2020) 38:381-388

NAC, but have not been designed to assess postoperative
complications in a standardised fashion, i.e. using the Cla-
vien—Dindo classification [11-13]. Furthermore, existing
observational studies, although generally with retrospective
study-designs, based on small numbers of patients and in
settings with a low proportion of patients receiving preop-
erative chemotherapy, have not indicated increased compli-
cation risk in association with preoperative chemotherapy
[14-18]. Nevertheless, despite a demonstrated survival
benefit of 5-8 percent of NAC [11, 19, 20], concerns of a
possibly increased risk for complications in the subsequent
surgery or delay of the surgery may have contributed to the
observed underutilisation [21, 22].

In a setting with high utilisation of preoperative chemo-
therapy, we have evaluated prospectively collected informa-
tion on short-term complications after RC in a population-
based cohort of MIBC patients treated with or without
preoperative chemotherapy.

Materials and methods

Since 2011, the Swedish National Cystectomy Register
prospectively collects data on perioperative parameters and
90-day complications for all RCs performed due to bladder
cancer [23]. The coverage of the register during 2011-2015
was 85% according to the Swedish National Board of Health
and Welfare [24]. Early complications are assessed accord-
ing to the Clavien—Dindo classification [25]. We identified
all registered patients operated between 2011 and 2015
(n=1918). Using the personal identity number, a unique
identifier assigned to all Swedish residents, we linked patient
records to the Register of Total Population and Population
Changes, and the Longitudinal Integration Database for
Health Insurance and Labor Market Studies. The latter pro-
vided information on attained educational level as an indica-
tor of socioeconomic status.

We excluded patients with an ambiguous personal iden-
tity number (n=2), clinically non-muscle invasive disease
(cT<T2) (n=559), with missing information on clini-
cal stage (cTx) (n=2), preoperative chemotherapy treat-
ment (n=7), or on all complication and reoperation vari-
ables (n=38). Thus, 1340 patients diagnosed with clinically
muscle-invasive disease (cT2-4) treated with cystectomy
remained for the analyses.

Exposure and outcomes assessment

The exposure of interest was defined as registered use of
two or more cycles of preoperative chemotherapy. During
the study period the register did not further specify the exact
number of chemotherapy courses or type of chemotherapy.
Primary outcome was short-term complications (occurring
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within 90 days of surgery) including death. All patients were
followed until the 90th day after surgery.

Covariates

Baseline clinical information included patient’s sex, age,
body mass index (BMI), educational level, American Soci-
ety of Anesthesiology (ASA) physical status score, previ-
ous pelvic surgery or radiation, and clinical tumor stage and
nodal status (cT, cN). Perioperative parameters included
operation time, estimated blood loss, transfusion, mode of
operation (open or robotic assisted), type of urinary diver-
sion, pelvic lymph node dissection template, and length of
stay. Hospital volume was defined as mean annual number of
operations performed per hospital during the study period.
Highest attained educational level was used as an indicator
of socioeconomic status and stratified as compulsory school,
upper secondary school, and university level.

Statistical analyses

Continuous variables are presented as either mean with
standard deviation or medians with interquartile ranges
(IQR), and categorical variables as frequencies with percent-
ages. Differences between the two study groups were evalu-
ated using T-test or Wilcoxon rank-sum test for continuous
variables, and Pearson’s Chi square test or Fisher’s exact test
for categorical variables. Logistic regression analyses were
conducted, yielding odds ratios (ORs) with 95% confidence
intervals (Cls) for binary outcome variables. Multinomial
logistic regression was performed for categorical outcome
variable (highest Clavien—Dindo score), where no compli-
cation was used as the reference category. We adjusted for
a propensity score which was computed by modelling a
logistic regression with preoperative chemotherapy as the
dependent variable and age at surgery, sex, BMI, operation
time, estimated blood loss, type of urinary diversion, previ-
ous surgery or radiation therapy in the small pelvis, edu-
cational level, cT-stage, ASA-score, and hospital volume
as the independent variables. P values less than 0.05 were
considered to be statistically significant.

In a sensitivity analysis, patients with cT4b and/or
cN +-tumors were excluded to examine the potential influ-
ence of induction chemotherapy.

Data were analysed using SAS (version 9.4; SAS Institute
Inc., Cary, NC).

Results
Of the 1340 patients with MIBC, 519 (39%) received two

or more cycles of preoperative chemotherapy. The majority
of the exposed and unexposed groups were men (75% and



World Journal of Urology (2020) 38:381-388

383

73%, respectively). Patients receiving preoperative chemo-
therapy had a lower mean age, higher level of education,
lower ASA-score, higher proportion of undergoing previ-
ous pelvic surgery or radiation, and more advanced tumors
than patients not receiving chemotherapy (Table 1). Among
the 802 patients (60% of the study population) operated in

academic centers, 372 (46%) received preoperative chemo-
therapy. In the remaining 519 patients operated in non-aca-
demic centers, the corresponding figure is 136 (26%).
Perioperative parameters in the two groups are presented
in Table 2. Patients treated with preoperative chemother-
apy had longer operating time, received blood transfusions

Table 1 Baseline clinical

o N . Characteristics Total (N=1340) No preoperative chem-  Preoperative chemo- P value
characteristics of patients with otherapy (N=821) therapy (N=519)
MIBC treated with cystectomy
and urinary diversion Sex (N [%])
Male 990 (73.9) 600 (73.1) 390 (75.1) 0.40
Female 350 (26.1) 221 (26.9) 129 (24.9)
Age (mean [SD])" 70.84 (8.4) 73.91 (7.7) 65.97 (7.3) < 0.001
BMI (N [%])*
<18.5 28 (2.1) 18 (2.2) 10 (1.9) 0.33
18.5-24.9 568 (42.4) 361 (44.0) 207 (39.9)
25-29.9 516 (38.5) 312 (38.0) 204 (39.3)
>30 211 (15.8) 118 (14.4) 93 (17.9)
Missing 17 (1.3) 12 (1.5) 5(1.0)
Education (N [%])*
Compulsory 500 (37.3) 336 (40.9) 164 (31.6) 0.003
Upper secondary 556 (41.5) 320 (39.0) 236 (45.5)
University level 275 (20.5) 158 (19.2) 117 (22.5)
Missing 9(0.7) 7(0.8) 2(0.4)
ASA-classification (N [%])*
1 161 (12.0) 89 (10.8) 72 (13.9) 0.02
2 727 (54.2) 431 (52.5) 296 (57.0)
3 424 (31.6) 280 (34.1) 144 (27.8)
4 18 (1.3) 15 (1.8) 3(0.6)
Missing 10 (0.8) 6 (0.7) 4(0.8)
Previous pelvic surgery or radiation (N [%])*
No 1109 (82.8) 660 (80.4) 449 (86.5) 0.01
Yes 219 (16.3) 154 (18.8) 65 (12.5)
Missing 12(0.9) 7 (0.8) 5(1.0)
Staging (N [%])
cT category®
T2 987 (73.7) 627 (76.4) 360 (69.4) 0.03
T3 249 (18.6) 139 (16.9) 110 (21.2)
T4a 87 (6.5) 45 (5.5) 42 (8.1)
T4b 17 (1.3) 10 (1.2) 7(1.4)
cN category®
NO 1122 (83.7) 714 (87.0) 408 (78.6) <0.001
N +(incl.N1-3, N+) 146 (10.9) 61 (7.4) 85 (16.4)
Missing (incl.Nx) 72 (5.4) 46 (5.6) 26 (5.0)
Hospital volume (no. of operations/year)*
<20 404 (30.2) 275 (33.5) 129 (24.9) <0.001
20-50 428 (31.9) 220 (26.8) 208 (40.1)
>50 507 (37.8) 326 (39.7) 181 (34.9)
Missing 1(0.1) 0 (0.0) 1(0.2)

4Chi square test or Fisher’s exact test

5T test
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Table 2 Perioperative parameters of patients with MIBC treated with cystectomy and urinary diversion

Characteristics Total (N=1340) No preoperative chemother- ~ Preoperative chemotherapy P value
apy (N=821) (N=519)
Operation time (minutes, mean [SD])* 332 (114) 313 (108) 360 (117) < 0.001
Estimated blood loss (median [IQR])° 650 (300, 1300) 700 (300, 1400) 600 (250, 1100) < 0.001
Transfusion (N [%])°
No 972 (72.5) 625 (76.1) 347 (66.9) < 0.001
Yes 368 (27.5) 196 (23.9) 172 (33.1)
Median (units) (IQR)® 22,4 2.5(2,5) 22,4 0.49
Mode of operation (N [%])°
Open 1024 (76.4) 653 (79.5) 371 (71.5) < 0.001
Robotic 315 (23.5) 167 (20.3) 148 (28.5)
Missing 1(0.1) 1(0.1) 0(0.0)
Diversion (N [%])°
Ileal conduit 1179 (88.0) 749 (91.2) 430 (82.9) < 0.001
Neobladder 124 (9.3) 42 (5.1) 82 (15.8)
Continent cutaneous 10 (0.8) 3(0.4) 7(1.4)
Other 26 (1.9) 26 (3.2) 0(0.0)
Missing 1(0.1) 1(0.1) 0(0.0)
Pelvic lymph node dissection (N [%])°
Aortic bifurcation 264 (19.7) 117 (14.2) 147 (28.3) < 0.001
Iliac bifurcation 782 (58.4) 479 (58.3) 303 (58.4)
Obturator fossae 107 (8.0) 73 (8.9) 34 (6.6)
Enlarged only 36 (2.7) 27 (3.3) 9 (1.7)
None 149 (11.1) 124 (15.1) 25 (4.8)
Missing 2(0.1) 1(0.1) 1(0.2)
Length of stay (median [IQR])® 13 (10, 17) 13 (10, 18.5) 13 (10, 16) 0.003

AT test
"Wilcoxon rank-sum test

°Chi square test or Fisher’s exact test

more frequently (33% vs 24%), even if the estimated median
blood loss was lower (600 vs 700 ml), more frequently had
robotic surgery (29% vs 20%), were more likely to have an
orthotopic neobladder substitution (16% vs 5%), and more
frequently had a pelvic lymph node dissection extended up
to the aortic bifurcation (28% vs 14%).

The occurrence of short-term complications was
observed in 49% and 47% of patients treated with or with-
out chemotherapy, respectively. The chemotherapy group
had a higher proportion of Clavien—Dindo grade I-II com-
plications (24% vs 20%) and a lower proportion of Cla-
vien—Dindo grade I1I-V complications (22% vs 23%) than
the non-chemotherapy group. No differences between the
groups were, however, observed in the propensity-adjusted
multivariable models overall (OR 1.06 95% CI 0.82-1.39),
or for complications of each separate Clavien—Dindo grade
(Table 3). When assessing different types of complica-
tions, the proportion of overall gastrointestinal complica-
tions was found to be lower in the chemotherapy group
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(7%) than in the non-chemotherapy group (11%), ren-
dering a propensity score adjusted OR of 0.49 (95% CI
0.30-0.81). Further analyses within this group indicated
mechanical ileus as the underlying explanation (adjusted
OR 0.47, 95% CI 0.27-0.83). Overall, small proportions
of patients in both groups experienced specific complica-
tions (Supplementary Table 1), but the power to assess
differences between subgroups in adjusted models is lim-
ited. A lower proportion of reoperations for mechanical
ileus was suggested in the chemotherapy group (1.3% vs
3.2%) (P=0.10), however, as well as a lower proportion
of postoperative pneumonia (0.4% vs 4.1%) (P <0.001).
No other clear differences in complications were discern-
able between the groups. In a sensitivity analysis, after
excluding patients with cT4b and/or cN + (who potentially
received induction chemotherapy), the overall associa-
tion between preoperative chemotherapy and short-term
complications was essentially unchanged (OR=1.16 95%
CI=0.87-1.54).
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Table 3 Risk for complications, reoperations and death within 90 days from cystectomy comparing patients with and without preoperative

chemotherapy treatment

Outcomes Total (N=1340) No preoperative chemotherapy Preoperative chemotherapy (N=519)
(N=821)
N (%) N (%) OR (95%C) N (%) OR (95%CI)°

Any complication 636 (47.5) 382 (46.5) Ref 254 (48.9) 1.06 (0.82—-1.39)
Highest Clavien-Dindo®

I-I 291 21.7) 165 (20.1) Ref 126 (24.3) 1.18 (0.84-1.65)°

I 238 (17.8) 140 (17.1) Ref 98 (18.9) 1.12 (0.78-1.61)°

v 39 (2.9) 26 (3.2) Ref 13 (2.5) 0.70 (0.31-1.57)°

A% 25(1.9) 21 (2.6) Ref 4(0.8) 0.59 (0.14-2.40)¢
Gastrointestinal complication 128 (9.6) 94 (11.4) Ref 34 (6.6) 0.49 (0.30-0.81)
Cardiovascular complication 74 (5.5) 47 (5.7) Ref 27(5.2) 0.96 (0.53-1.74)
Infectious complication 338 (25.2) 197 (24.0) Ref 141 (27.2) 1.07 (0.79-1.45)
Abdominal wall/stoma complication 153 (11.4) 93 (11.3) Ref 60 (11.6) 1.03 (0.68-1.57)
Urinary tract complication 102 (7.6) 61 (7.4) Ref 41 (7.9) 1.15 (0.70-1.89)
Nerve damage 7(0.5) 5(0.6) Ref 2(0.4) 0.26 (0.05-1.51)
Unscheduled readmission 347 (25.9) 208 (25.3) Ref 139 (26.8) 1.21 (0.89-1.64)
Reoperation 173 (12.9) 106 (12.9) Ref 67 (12.9) 1.02 (0.68-1.51)
Death 66 (4.9) 52 (6.3) Ref 14 (2.7) 0.75 (0.36-1.55)

*Numbers do not add to total due to missing data

"Model with propensity score

“Relative risk ratio was estimated using multinomial logistic regression using patients without complication as the comparison group

Discussion

In this nation-wide population-based study, representing
a real-world setting with routine health care, preoperative
chemotherapy in conjunction with radical cystectomy due
to MIBC was not associated with overall risk of developing
complications within 90 days of surgery. These findings are
generally in line with previous retrospective observational
studies [14—18]. Among the available randomised studies
investigating NAC, three report postoperative complications,
albeit without applying standardised complication report-
ing, i.e. using the Clavien—-Dindo classification. Grossman
et al. observed similar proportions (13%) of high-grade com-
plication in the NAC and the non-NAC groups during the
postoperative period, without further defining the time point
for when the assessment was performed [11]. The study by
Kitamura et al. specifies surgery-related complication as a
secondary endpoint, and reports a higher rate of anastomotic
leaks (12% vs 2%) and a lower rate of lymph leakage (2%
vs 12%) in the NAC group, although the sample size was
small (n=130) [13]. In the larger randomised BA06 30894-
trial, including 488 patients receiving RC with or without
NAC, no increased risk of complications was reported in
the NAC arm [14]. In line with our data, however, the pio-
neering observational report from Memorial Sloan Ketter-
ing Cancer Center, suggests, although not statistically sig-
nificant, that preoperative chemotherapy is associated with

a lower risk of developing high-grade complications (OR
0.51 95% CI 0.25-1.01) [7]. Hence, one might speculate
that patients selected for preoperative chemotherapy have a
lower baseline risk for developing complications compared
with patients not selected for chemotherapy, although the
results were similar in the present study. The 90-day mortal-
ity in patients with preoperative chemotherapy in the pre-
sent series is low and comparable to previously published
series without chemotherapy (5.2%) [26]. Blood loss was
furthermore comparable to that observed in a large historical
series where only a minority of 12% received preoperative
chemotherapy [10].

We further observed a lower risk of gastrointestinal com-
plications in the chemotherapy group, primarily related to
a reduced incidence of mechanical ileus. This may be at
least partially explained by a higher rate of orthotopic neo-
bladder substitution (ONS) in the chemotherapy group, as it
has previously been described that patients with ONS have
reduced risks of hospitalisation due to ileus at long-term
follow-up [27]. Our finding of increased use of transfusions
in the chemotherapy group despite lower blood loss could
be related to bone marrow depression and lower haemoglo-
bin levels prior to surgery, this could not be confirmed as
preoperative haemoglobin levels were not available through
the register, but has been previously described [28]. The
difference in the risk for pneumonia found between the
chemotherapy and non-chemotherapy groups (0.4%vs 4%)
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could potentially be explained by the lower occurrence of
gastrointestinal complications, especially ileus, since use
of nasogastric tube, which was probably used more often
among the patients with ileus, is a known risk factor for
pneumonia [29].

Chemotherapy was more often used in academic cent-
ers and centers with larger surgical volume, hence having a
better adherence to guidelines, compared to non-academic
centers and centers with lower volume. Further subgroup
analysis was not done since other factors than preoperative
chemotherapy most likely could affect the rate of compli-
cations. Such factors might be the volume itself or more
patients receiving orthotopic neobladder substitution, with
more severe comorbidity or advanced tumor stage, that
are expected to be referred to academic and high-volume
centers.

The strengths of this study include the use of prospec-
tively collected data from the nation-wide population-based
cystectomy register with a high coverage and linkages with
essentially complete population-based registers. Compared
with previous observational studies [14—18] performed in
settings with lower utilisation of preoperative chemotherapy
and with retrospectively collected information, all but one
with a smaller sample size, the present study thus presents
some advantages. However, some limitations should also
be noted. A major potential caveat is related to the observa-
tional study design and the inherent selection of patients into
the two treatment groups; treatment selection for preopera-
tive chemotherapy may be correlated to factors associated
with a lower risk of complications such as younger age and
less comorbidity. Although propensity-score adjustments
for these and other perioperative factors were made with
limited impact on risk estimates, influence of unmeasured
or unknown confounders cannot be excluded. Reasons for
residual confounding may for example include contraindica-
tions for cisplatin-based combination chemotherapy, such as
decreased renal function, impaired performance status, hear-
ing loss and comorbidity including ischemic heart disease.
Another limitation is that although this currently constitutes
the largest study in terms of patients treated with preopera-
tive chemotherapy, the statistical power to rule out uncom-
mon complications is limited.

The number of cycles of chemotherapy was not regis-
tered, patients receiving two or more cycles of chemother-
apy were registered in a yes/no fashion. Patients who only
received one treatment cycle of chemotherapy or developed
complications from chemotherapy preventing surgery, could
further not be identified in the register. The results may thus
not be generalisable to all patients considered eligible for
chemotherapy. Due to recent developments of the register,
these patients will, however, be possible to identify in future
studies, as well as the number and type of chemotherapy
courses given in a pure neoadjuvant setting and an induction
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setting, respectively. During the study period registration
of treatment did not distinguish between NAC and induc-
tion chemotherapy. In the former case, at least two cycles
of cisplatin-based chemotherapy were required to be classi-
fied as NAC. The latter group of patients received, if eligi-
ble, cisplatin-based chemotherapy, but also possibly other
types of chemotherapy such as carboplatin-based combina-
tions. Although the number of treatment cycles in induction
therapy may exceed that of NAC [30], the treatments may
be comparable for the purpose of assessing complications.
Supporting that, exclusion of patients most likely to have
received induction chemotherapy (cT4b and/or cN + stage
tumors) in this study did not change the overall results.

In conclusion, these data suggest that preoperative chem-
otherapy in a setting with high utilisation of preoperative
chemotherapy, is not associated with an increased risk of
short-term complications in MIBC patients undergoing radi-
cal cystectomy.

Author contributions T Jerlstrom: protocol/project development, data
collection or management, data analysis, and manuscript writing/edit-
ing. R Chen: protocol/project development, data collection or man-
agement, data analysis, and manuscript writing/editing. F Liedberg:
protocol/project development, data collection or management, data
analysis and manuscript writing/editing. O Andrén: protocol/project
development, and manuscript writing/editing. V Strock: data collec-
tion or management and manuscript writing/editing. F Aljabery: data
collection or management and manuscript writing/editing. A Hosseini:
data collection or management and manuscript writing/editing. A
Sherif: data collection or management and manuscript writing/editing.
P-U Malmstrom: data collection or management and manuscript writ-
ing/editing. A Ullén: data collection or management and manuscript
writing/editing. T Gardmark: data collection or management and manu-
script writing/editing. K Fall: protocol/project development, data col-
lection or management, data analysis, and manuscript writing/editing.

Funding This study was supported by grants from Lions Cancer
Research Foundation and the Foundation for Medical Research at
Orebro University Hospital, Sweden. The funder of the study had no
role in the study design, data analyses, interpretation or writing of the
manuscript.

Compliance with ethical standards

Conflict of interest The authors have declared no potential conflicts
of interest.

Ethics approval Ethical review board in Uppsala (Dnr 2016/328).

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creativeco
mmons.org/licenses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate
credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

World Journal of Urology (2020) 38:381-388

387

References

10.

11.

12.

13.

14.

15.

16.

Alfred Witjes J, Lebret T, Comperat EM, Cowan NC, De San-
tis M, Bruins HM et al (2017) Updated 2016 EAU Guidelines
on Muscle-invasive and Metastatic Bladder Cancer. Eur Urol
71(3):462-475

Stenzl A, Cowan NC, De Santis M, Jakse G, Kuczyk MA, Merse-
burger AS et al (2009) The updated EAU guidelines on muscle-
invasive and metastatic bladder cancer. Eur Urol 55(4):815-825
Zargar H, Espiritu PN, Fairey AS, Mertens LS, Dinney CP,
Mir MC et al (2015) Multicenter assessment of neoadjuvant
chemotherapy for muscle-invasive bladder cancer. Eur Urol
67(2):241-249

Liedberg F, Gudjonsson S, Kollberg P, Ullen A (2015) A plea for
uniform terminology for patients with urothelial carcinoma treated
with chemotherapy prior to radical cystectomy: induction versus
neoadjuvant chemotherapy. Eur Urol 68(4):742-743

Konety BR, Allareddy V, Herr H (2006) Complications after
radical cystectomy: analysis of population-based data. Urology.
68(1):58-64

Lawrentschuk N, Colombo R, Hakenberg OW, Lerner SP, Mans-
son W, Sagalowsky A et al (2010) Prevention and management
of complications following radical cystectomy for bladder cancer.
Eur Urol 57(6):983-1001

Hautmann RE, de Petriconi RC, Volkmer BG (2010) Lessons
learned from 1,000 neobladders: the 90-day complication rate. J
Urol 184(3):990-994 (quiz 1235)

Djaladat H, Katebian B, Bazargani ST, Miranda G, Cai J, Schuck-
man AK et al (2017) 90-Day complication rate in patients under-
going radical cystectomy with enhanced recovery protocol: a
prospective cohort study. World J Urol 35(6):907-911
Elmussareh M, Simonsen PC, Young M, Kingo PS, Jakobsen JK,
Jensen JB (2019) Correlation between organ-specific co-morbidi-
ties and complications in bladder cancer patients undergoing radi-
cal cystectomy. Scand J Urol 1-6

Shabsigh A, Korets R, Vora KC, Brooks CM, Cronin AM, Sav-
age C et al (2009) Defining early morbidity of radical cystectomy
for patients with bladder cancer using a standardized reporting
methodology. Eur Urol 55(1):164—-174

Grossman HB, Natale RB, Tangen CM, Speights VO, Vogelzang
NJ, Trump DL et al (2003) Neoadjuvant chemotherapy plus cys-
tectomy compared with cystectomy alone for locally advanced
bladder cancer. N Engl J Med 349(9):859-866

Neoadjuvant cisplatin, methotrexate, and vinblastine chemother-
apy for muscle-invasive bladder cancer: a randomised controlled
trial. International collaboration of trialists

Kitamura H, Tsukamoto T, Shibata T, Masumori N, Fujimoto
H, Hirao Y et al (2014) Randomised phase III study of neoadju-
vant chemotherapy with methotrexate, doxorubicin, vinblastine
and cisplatin followed by radical cystectomy compared with
radical cystectomy alone for muscle-invasive bladder cancer:
Japan Clinical Oncology Group Study JCOG0209. Ann Oncol
25(6):1192-1198

Gandaglia G, Popa I, Abdollah F, Schiffmann J, Shariat SF,
Briganti A et al (2014) The effect of neoadjuvant chemotherapy
on perioperative outcomes in patients who have bladder cancer
treated with radical cystectomy: a population-based study. Eur
Urol 66(3):561-568

Johnson DC, Nielsen ME, Matthews J, Woods ME, Wallen EM,
Pruthi RS et al (2014) Neoadjuvant chemotherapy for bladder
cancer does not increase risk of perioperative morbidity. BJU Int.
114(2):221-228

Tyson MD 2nd, Bryce AH, Ho TH, Carballido EM, Cas-
tle EP (2014) Perioperative complications after neoadjuvant

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

chemotherapy and radical cystectomy for bladder cancer. Can J
Urol. 21(3):7259-7265

Salminen AP, Koskinen I, Perez IM, Hurme S, Murtola TJ,
Vaarala MH, et al (2018) Neoadjuvant chemotherapy does not
increase the morbidity of radical cystectomy: a 10-year retrospec-
tive nationwide study. European Urology Oncology

Milenkovic U, Akand M, Moris L, Demaegd L, Muilwijk T,
Bekhuis Y, et al (2018) Impact of neoadjuvant chemotherapy on
short-term complications and survival following radical cystec-
tomy. World J Urol

Griffiths G, Hall R, Sylvester R, Raghavan D, Parmar MK (2011)
International phase III trial assessing neoadjuvant cisplatin,
methotrexate, and vinblastine chemotherapy for muscle-invasive
bladder cancer: long-term results of the BA06 30894 trial. Journal
of clinical oncology: official journal of the American Society of
Clinical Oncology. 29(16):2171-2177

Sherif A, Holmberg L, Rintala E, Mestad O, Nilsson J, Nilsson S
et al (2004) Neoadjuvant cisplatinum based combination chem-
otherapy in patients with invasive bladder cancer: a combined
analysis of two Nordic studies. Eur Urol 45(3):297-303

Patafio FM, Mackillop WJ, Feldman-Stewart D, Siemens DR,
Booth CM (2014) Why is perioperative chemotherapy for blad-
der cancer underutilized? Urol Oncol. 32(4):391-395

Porter MP, Kerrigan MC, Donato BM, Ramsey SD (2011) Pat-
terns of use of systemic chemotherapy for Medicare beneficiaries
with urothelial bladder cancer. Urol Oncol. 29(3):252-258
Jerlstrom T, Gardmark T, Carringer M, Holmang S, Liedberg F,
Hosseini A et al (2014) Urinary bladder cancer treated with radi-
cal cystectomy: perioperative parameters and early complications
prospectively registered in a national population-based database.
Scand J Urol. 48(4):334-340

Abstracts (2017) Scandinavian Journal of Urology 51(220):15-64
Dindo D, Demartines N, Clavien PA (2004) Classification of sur-
gical complications: a new proposal with evaluation in a cohort of
6336 patients and results of a survey. Ann Surg 240(2):205-213
Hautmann RE, de Petriconi RC, Pfeiffer C, Volkmer BG (2012)
Radical cystectomy for urothelial carcinoma of the bladder with-
out neoadjuvant or adjuvant therapy: long-term results in 1100
patients. Eur Urol 61(5):1039-1047

van Hemelrijck M, Thorstenson A, Smith P, Adolfsson J, Akre O
(2013) Risk of in-hospital complications after radical cystectomy
for urinary bladder carcinoma: population-based follow-up study
of 7608 patients. BJU Int. 112(8):1113-1120

Klinga G, Sherif A (2016) A retrospective evaluation of pre-
operative anemia in patients undergoing radical cystectomy for
muscle-invasive urothelial urinary bladder cancer, with or without
neoadjuvant chemotherapy. Springerplus. 5(1):1167

Chughtai M, Gwam CU, Mohamed N, Khlopas A, Newman JM,
Khan R et al (2017) The Epidemiology and Risk Factors for Post-
operative Pneumonia. J Clin Med Res. 9(6):466-475

Kollberg P, Almquist H, Blackberg M, Cwikiel M, Gudjonsson
S, Lyttkens K et al (2017) [(18)F]Fluorodeoxyglucose-positron
emission tomography/computed tomography response evalua-
tion can predict histological response at surgery after induction
chemotherapy for oligometastatic bladder cancer. Scand J Urol.
51(4):308-313

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



388 World Journal of Urology (2020) 38:381-388

Affiliations

Tomas Jerlstrom'© . Ruoqing Chen?? . Fredrik Liedberg*® - Ove Andrén' - Viveka Strock®’ - Firas A. S. Aljabery® -
Abolfazl Hosseini® - Amir Sherif'® - Per-Uno Malmstrom'' - Anders Ullén'2 - Truls Gardmark'? - Katja Fall*'*

Department of Urology, Faculty of Medicine and Health,
Orebro University, Orebro, Sweden

Clinical Epidemiology and Biostatistics, School of Medical
Sciences, Orebro University, Orebro, Sweden

Clinical Epidemiology Division, Department of Medicine
Solna, Karolinska Institutet, 171 76 Stockholm, Sweden

Department of Urology, Skéne University Hospital, Malmo,
Sweden

Department of Translational Medicine, Lund University,
Malmo, Sweden

Department of Urology, Sahlgrenska University Hospital,
Gothenburg, Sweden

Sahlgrenska Academy, Institute of Clinical Sciences,
Gothenburg, Sweden

Department of Clinical and Experimental Medicine,
Linkoping University, Linkoping, Sweden

@ Springer

Section of Urology, Department of Molecular Medicine
and Surgery, Karolinska Institutet, Stockholm, Sweden

Department of Surgical and Perioperative Sciences, Urology
and Andrology, Umea University, Umed, Sweden

Department of Urology, Institute of Surgical Sciences,
Uppsala, Sweden

PO Bickencancer, Theme Cancer, Karolinska University
Hospital and Department of Oncology-Pathology, Karolinska
Institutet, Solna, Sweden

Department of Clinical Sciences, Danderyd Hospital,
Karolinska Institutet, Stockholm, Sweden

Department of Medical Epidemiology and Biostatistics,
Karolinska Institutet, Stockholm, Sweden


http://orcid.org/0000-0003-4615-5238

	No increased risk of short-term complications after radical cystectomy for muscle-invasive bladder cancer among patients treated with preoperative chemotherapy: a nation-wide register-based study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Exposure and outcomes assessment
	Covariates
	Statistical analyses

	Results
	Discussion
	References




