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Introduction:: Enhanced recovery after surgery (ERAS) protocols aim to optimize patient
recovery after major surgery. Our study was to examine the evidence of the effectiveness of
interventions designed to improve patient outcomes after radical cystectomy.

Design: Systematic review and meta-analysis.

Data Sources: PubMed, Medline, Embase, Cochrane from January 2005 to January 2021
without language restrictions.

Eligibility Criteria: Randomized and non-randomized controlled studies implementing
ERAS measuring its interventions on rates of postoperative complications, 30-day read-
mission, length of stay (LOS) and bowel function after radical cystectomy.

Data Extraction and Synthesis: Two members of the investigating team independently
selected studies and evaluated bias using the Cochrane collaboration tool. Meta-analysis of
all comparative studies used inversed-weighted, fixed- effects models and random effects
models to pool results. Publication bias was graphically assessed using contour-enhanced
funnel plots and the Egger’s test of funnel plot symmetry.

Results: Fifteen studies were included in our meta-analysis; we observed that ERAS
decreased the time for the first bowel movement (standardized mean difference [SMD]: —
1.30, 95% CI —1.90 to —0.70, P<0.00001) and shortened the length of stay (LOS) ([SMD]: —
0.49, 95% CI —0.77 to —0.20, (P < 0.00001)); however, 30-day readmission (risk ratio [RR]:
0.97,95% [CI] 0.73 to 1.28, P=0.52) and the overall postoperative complication rate (risk
ratio [RR]: 0.98,95% confidence interval [CI]: 0.88 to 1.09, P= 0.41) showed no significant
difference.

Keywords: enhanced recovery after surgery, radical cystectomy, length of stay, post-
operative complications

Introduction

Bladder cancer has a high incidence and is associated with high morbidity and
mortality.! Radical cystectomy (RC) is the gold standard treatment for high-risk
grade non-muscle invasive bladder tumor and muscle invasive bladder cancer
(MIBC).> RC is a complex urological procedure and is associated with poor
recovery, often requiring readmission and lengthy hospital stay. Complications are
attributed to the patient population who are generally the elderly presenting with
comorbidities (eg, coronary artery disease, atherosclerosis, and cerebrovascular
accidents). In the past decades, the perioperative management of RC patients has
evolved. In the conventional care, some patients were led down a course of
interventions that were based on surgical or anesthesia dogma rather than evidence-

based studies. Different routines of care such as bowel preparations and
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preoperative fasting often increase the patient’s physical
and emotional stress. The systemic release of stress hor-
mones and inflammatory mediators by the central nervous
system can be detrimental after major operations, leading
to rapid deconditioning and suboptimal outcomes of
patients.® There is no single element by itself to counteract
this physiological cascade but rather a series of care path-
ways to help minimalize this response subsequently
improving the outcome of the surgery. In the late 1990s,
the concept of ERAS was first introduced under the name
of fast track recovery to study the effect of the surgical
stress response on open colorectal surgery.* It was in 2000
in Denmark that the idea was coined into ERAS evi-
denced-based perioperative clinical pathways that consider
the factors contributing to morbidity and proactively apply
measures to reduce or eliminate them.” The application of
evidence-based medicine has helped halve the rate of post-
operative complications and reduce LOS.® In recent years,
many studies have recognized and approved the benefits of
ERAS, and it began gaining traction in other surgical
specialties such as pancreatic, gynecology and urology.’
ERAS pathways for cystectomy patients have tremendous
clinical value and several studies have been published on
the matter; however, noticeable differences exist in the
effect of ERAS protocols and perioperative outcomes.® '

Considering the lack of consistency in study results, as
well as the absence of experimental data from high-quality
(RCT),
a systematic review and meta-analysis to determine the

randomized controlled trials we conducted
clinical effectiveness of ERAS pathways versus standard
care on various perioperative outcomes of interest

after RC.

Methods

Study Selection
In accordance with the PRISMA guidelines 2020 and
handbook  for

22,23

Cochrane systemic  reviews  of

interventions, we conducted a systematic literature
search from January 2005 to January 2021 based on data-
bases including PubMed, Medline, Embase and the
Cochrane Library without language restrictions. Search
terms or keywords used included bladder cancer, enhanced
recovery after surgery and radical cystectomy. The follow-
ing Medical Subject Headings (MESH) terms were used:
[Mesh] OR
“Postoperative Care” [Mesh] OR “Recovery of Function”
[Mesh] OR “Enhanced Recovery” [tw] OR “fast track

“Enhanced Recovery After Surgery”

protocol*” [tw] OR “eras protocol*” [tw] AND
”Cystectomy” [Mesh] OR “Urinary Bladder Neoplasms”
[Mesh] OR “Cystectomy” [tw] OR “Bladder tumor*” [tw]
OR “bladder cancer” [tw] OR “Radical cystectomy” [tw]
AND “Postoperative Complications”’[Mesh] OR “length of
stay” [tw] OR “injury” [tw] OR “ileus” [tw] OR “incon-
tinence” [tw] OR “shock” [tw]. We also checked the
reference lists of all related articles to ensure literature
saturation.

Inclusion Criteria and Exclusion Criteria
Two members of the investigative team (M.P. and Z.J.W.)
independently assessed the eligibility of the articles for
inclusion in the study and discussed inconsistencies until
consensus was obtained. The PICO method was used to
define and search for potentially eligible studies.

e P (population): Patients undergoing RC.

e [ (intervention): At least one element of ERAS
protocols.

e C (comparison): Standard care/conventional therapy/
Non-ERAS.

e O (outcomes of interest): At least one of the follow-
ing; LOS, time to passage of first stool, readmission, over-
all complications; Clavien—Dindo classification and
postoperative ileus (POI),

Studies that met one of the following criteria were
excluded:

(1) The inclusion criteria were not met or no outcomes
of interest were reported.

(2) Duplicate publications, non-comparative studies,
case reports, editorial articles and reviews.

Data Extraction

One reviewer (M.P.) independently screened and extracted
data from full-texts, citations, and protocols using standar-
dized data collection forms that contained fields for authors,
publication year, country, study design, matching variables
(age, gender, body mass index, American society of
Anesthesiology score, history of previous surgery, clinical
staging, operation type, diversion type, operation time, esti-
mated blood loss), and outcomes of interest. The outcomes
of interest were as follows: length of hospital stay, time to
first passage of stool, rate of 30-day readmission, and overall
complications. The overall incidence of complications was
classified within the Clavien—Dindo Classification and post-
operative ileus. Disagreements between the two reviewers
were resolved through discussion.
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Quality Assessment

M.P. independently used the Cochrane risk-of-bias tool,
RoB tool, in Review Manager software (https://commu
nity.cochrane.org/help/tools-and-software/revman-5) to
assess the risk of bias of RCTs (Figure 1), and there
were concerns about risk of bias for the majority of stu-

dies. The domains of assessment included (1) random
sequence generation (selection bias); (2) allocation con-
cealment (selection bias); (3) blinding of participants and
personnel (performance bias); (4) blinding of outcome
assessment (detection bias); (5) incomplete outcome data
(attrition bias); (6) selective reporting (reporting bias); (7)
other bias (such as funding sources). Z.J.W. independently
rated the level of evidence of the included studies using
the Oxford Centre for Evidence-Based Medicine.**

Statistical Analysis
For studies that reported continuous data as median and
range, we estimated the mean and standard deviation (SD)

1.2 The continuous

using the method described by Wan et a
variables were described as the difference in mean values
and the 95% confidence interval (CI) between ERAS and
Non-ERAS. The dichotomous outcomes were analyzed by
calculating the risk ratio (RR). The meta-analysis was
performed using the RevMan 5.4 software.”® An inverse-
weighted, fixed-effects meta-analysis was performed. The
multiple interventions that constitute ERAS make the
assumptions of a fixed-effect meta-analysis (all studies in
the meta-analysis share one true effect size across all
included studies) unlikely; therefore, the degree of hetero-
geneity between studies was assessed using the chi-square
test (P<0.10) and the F statistic with values >50%
regarded as being significant heterogeneity. A random-
effects meta-analysis was used when significant heteroge-
neity was found between studies. We performed sensitivity
analyses on recent publication 2015 or later and overall
high-risk bias. To assess for publication bias, we used the
RStudio coding software (RStudio Team. (2020). RStudio:
Integrated Development Environment for R. Boston)®’ to
create contour-enhanced funnel plots and applied the
Egger’s test of funnel plot symmetry.*®

Characteristics of Included Studies
The database search yielded 317 records after duplication

removal; we screened 306 records, from which we retrieved
54 full-text records and included 12 studies.®'%:12717:20:21.29

Moreover, we performed a citation and reference search and
included three additional studies.'"'®'" Fifteen studies that
met the inclusion criteria were identified (Figure 2); only 1
study'® was a retrospective RCT and the 14 others were
prospective cohort studies. A total of 1853 participants
were included, of which 953 were grouped as ERAS and
900 as control. The characteristics of each study are sum-
marized in Table 1. The different ERAS elements between
each study are summarized in Table 2.

Results
The majority of studies focused on the length of stay
and overall complications. Studies were conducted in
diverse country settings including the United States
(two), Italy (two) and one each in India, South Korea,
Greece, Sweden, Belgium, Canada, Denmark, England,
Egypt One

. 1 . .
retrospective,'® 13 was prospective randomized control
8-11,13-17,19-21,29

and Romania. included study was

cohort, and onel study was non-

. . 12 .
randomized prospective cohort. © Time-to-first defeca-
. . —10,14,16,17,19-21
tion was recorded across 10 studies,®'%!416.17.19
and 30d readmission
9,11,13-15,17,21,29

rate was assessed from 8

studies.

Length of Stay

Pooled data analysis from 13 studies,®'*!*!>17-21.29
showed that the ERAS group was associated with shorter
length of stay compared to the Non-ERAS group. SMD=
—0.49, 95% CI: —0.77 to —0.20. Heterogeneity: Chi® =
78.18, df = 12 (P < 0.00001); I* = 85% (Figure 3) the

random-effects model was used. Participants =1471.

Complications

The overall complications were defined as high-grade,
low-grade (Clavien—Dindo classification) and POI. The
overall complication rate across 12 studies’ '>'7?!
showed that ERAS did not reduce the risk of complica-
tions with 44.3% of patients in the ERAS group against
44.79% of patients in the Non-ERAS group. Furthermore,
pooled data from the fixed-effects model detected no sig-
nificant difference between the two groups: RR = 0.98,
95% CI: 0.88-1.09, with low heterogeneity observed
between studies: Chi* = 11.37, df = 11 (P = 0.41); I =
3% (Figure 4) participants= 1507.
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Figure | The risk of bias summary of included studies.
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Identification of studies via databases and registers

[ Identification of studies via other methods J

Records identified from:
PubMed (n = 283)
Cochrane (n =34)

Records removed before
screening:
Duplicate records removed (n
=11)

Identification

— )

Records excluded
(n=252)

Records screened

(n =306)
:

Reports sought for retrieval

2 (n =54) (n=3)
s
[
e
: I
(7]
Reports assessed for eligibility | Reports excluded:
(n =47) " Reviews (n = 22) (n=3)
Not related (n = 5)
Editorials (n = 2)
Case reports (n=6)
A\
°
3
3 Reports of included studies
2 (n=15) <

Records identified from:
Citation searching (n =3)

Reports sought for retrieval

l

Reports assessed for eligibility

Figure 2 Flowchart of literature selection process.

Bowel Function

Time-to-first bowel movement was lower in the ERAS
group regardless of the diversion type used. Moreover,
pooled data from the random-effects model across 10
studies pointed towards a faster return to bowel function
in the ERAS group: SMD= —1.30 95% but CI: —1.90 to
0.70. Heterogeneity: Chi* = 185.97, df =9 (P < 0.00001);
I = 95% (Figure 5) participants =1216.

Readmissions

In general, ERAS did not significantly reduce the prob-
ability of patients being readmitted after RC. Moreover,
15.7% of the patients in the ERAS group were readmitted
within 30 d compared with 15.3% of the patients in the
Non-ERAS group. Pooled data from the fixed-effects
model showed no significant difference between the two
groups’ 30-day readmission rate': RR =0.97, 95% CI:
0.73—1.28, and there was statistical heterogeneity between
studies: Chi* = 6.14, df =7 (P = 0.52); I? = 0%, (Figure 6)
participants=1077.

Sensitivity Analysis and Publication Bias

This sensitivity analysis that removes studies with poten-
tial bias found no significant changes. To examine small
study and publication bias, we used contour-enhanced
funnel plots (Figure 7). Visual inspection of the funnel
plots indicates possible bias. To further investigate the
possibility of bias, we conducted an Egger test for funnel
plot asymmetry, and the results are shown in Table 3. With
these collective findings, we therefore can conclude that

our results are with minimal publication bias.

Discussion

The study demonstrated that the implementation of ERAS
protocols for patients undergoing radical cystectomy
quickens the return of bowel function and shortens the
length of hospitalization. No significant difference in read-
mission and complication rates were noted. Urologists
have been slow to adopt ERAS despite evidence from
colorectal literature showing ERAS protocols lead to
improved outcomes.***! The key principles of the ERAS
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Table | Characteristics of Each Study

First Author, Year Country Study Type ERAS/Non-ERAS Variable Outcomes | Level of Evidence
Bansal et al,9 2020 India Prospective 27127 [1,2,3,4,6,7,9,10] 3b
Choi et aI,|4 2010 South Korea Prospective 30/30 [1,2,3,4,6,7,8,9,10] 2b
Adamakis et al,? 2010 Greece Prospective 22/21 [1,2,3,5,8,9,10] 2b
Collins et al,I5 2016 Sweden Prospective 135/86 [1,2,3,4,5,6,8] 3b
Declercq et aI,I6 2015 Belgium Prospective 46/48 [1,2,3,6,7,8,9,10] 3b
Deibert et al,I7 2016 USA Prospective 50/52 [2,4,6,7,8,9,10] 3b
Ercolino et al,|8 2019 Italy Prospective 75/116 [1,2,3,6,7,8,9] 3b
Frees et al,” 2017 Canada Prospective 10/13 [1,2,3,4,7,8,9,10] 2b
Jensen et al,'® 2014 Denmark Prospective 50/57 [1,2,3,4,6,7,8,9] 3b
Lee et al,2° 2014 USA Prospective 143/137 [1,2,3,6,7,8,9,10] 3b
Lin et al,?' 2017 China Prospective 144/145 [1,2,3,6,7,8,9,10] 3b
Maffezzini et al,'® 2007 Italy Retrospective 71/40 [1,2,4,6,8,9] 3b
Mukhtar et al,'' 2013 England Prospective 51/26 [1,2,3,4,5,6,7,8,9] 3b
Moeen et al,|2 2019 Egypt Prospective 54/57 [1,2,3,4,6,7,8,9,10] 3b
Vlad et al,|3 2020 Romania Prospective 45/45 [1,2,3,4,6,7,8,9,10] 3b

Notes: Includes the number of patients in ERAS group against the number of patients in the Non-ERAS group. 1) age, 2) gender, 3) body mass index (BMI), 4) American
Society of Anesthesiology (ASA) Score, 5) history of previous surgery, 6) clinical stage, 7) operation type, 8) diversion type, 9) operation time, 10) estimated blood loss.

Abbreviation: ERAS, enhanced recovery after surgery.

model are evidence-based and include preoperative coun-
seling, preoperative nutrition, omission of mechanical
bowel preparation (MBP), limiting preoperative fasting,
carbohydrate loading (non-diabetic patients), standardized
analgesic regimens, fluid management, prevention of
hypothermia and deep venous thrombosis, minimally inva-
sive approach, antimicrobial prophylaxis, prevention of
POI, early mobilization and early oral diet.* The standar-
dized pathways are designed to achieve optimum outcome
from major surgeries and provide the necessary measures
to attain such goals. Two studies did not omit MBP,'"*'® all
studies implemented early mobilization, early removal of
NG tube, early oral feeding and pain management. The
other pathways varied among studies for instance some
studies show that ERAS pathways can shorten LOS,'*!!*
81520 most studies highlight the

effect of ERAS pathways on reducing time to recovery
9,10,14,17,29

whereas others do not;

of bowel function, with the exception of oneg;

some studies demonstrate that ERAS protocols reduce

14,21,33 11,15,29,
2

readmission rates, yet three studies did not

some studies concluded that the standardized protocol
reduces the overall complications’'*'*?!'; however some
studies showed no change in morbidity.'*'*'® The differ-
ences in pathways most certainly raise the question about
which elements to universally adopt, but the focus of this
study was to assess whether their implementations have
any clinical impact. Our study showed the importance in
adopting the ERAS protocols to improve perioperative
outcomes of RC patients compared to a traditional
approach and that the multimodal nature of ERAS is better
than individually focusing on a single element within it.
A recent umbrella review of 23 meta-analyses across mul-
tiple surgical specialties including urology (3) by Zhang

et al’* showed strong evidence that ERAS pathways can
reduce LOS and cost without increasing morbidity and

readmission. Despite these positive results, we need to
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ERAS NON-ERAS Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
Adamakis 2011 126 34 221243 271 11 B7% 0.05[-0.54, 0.65] -1
Bansal 2019 I 9 65 27 72% 010 [-0.63,0.44] T
Chai 2011 1891 375 30 168 45 30 7.3% 041092, 0.11] —
Colling 2018 g 297 135 9 371 86 B88%  -030[058-0.03 ]
Declercy 2015 14371 46 18 619 48 79%  -0.88[1.30,-045] -
Ercolino 2019 12 44 75 14 44 M6 87%  -045}0.75,-0.16] -
Fress 2017 1 048 10 73 15 13 50%  -098[1.86-010] -
Jengen 2015 g 675 Al g 1275 57 82% 0.00 [-0.38, 0.38] T
LinT 2017 19 667 144 17 743 145 80%  -028}041,-0.09) -
Maffezzini 2007 15 67 71 22 826 40 80%  -086[1.37,-059) -
Multhar 2013 104 14 81 15 427 26 7.6% -0.09 [-0.57,0.39) T
Seham.M 2019 1244 166 A4 1232 22 47 83% 0.06 [-0.31,0.43] T
Wlad 2020 16 05 45 18 112 45 72%  -229}282,-179 -
Total {95% CI) 760 711 100.0%  -0.49[-0.77,-0.20] L 4

Heterogeneity: Tauf= 0.22; Chi?= 78.18, df= 12 (P = 0.00001); = 85% —t —t

2000 ?
Testfor overall effect 2= 3.35 (P = 0.0008) Favours [ERAS] Favours [NON-ERAS]

Figure 3 Forest plot displaying a random-effects meta-analysis of the effect of enhanced recovery after surgery (ERAS) on length of stay after cystectomy. Weights are from
random-effects analysis.
Abbreviations: Cl, confidence interval; SMD, standardized mean difference.

ERAS NON-ERAS Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bansal 2019 12 &7 14 27 358% 086049 1.50]
Choi 2011 1130 11 30 25% 1.00[0.51,1.94)
Colling 2016 a8 135 3/ 86 107% 1.06[0.77,1.45] R
Declercy 2015 32 46 3T 48 182% 080[0.71,1.14] —
Deibert 2016 34 A 3 a2 127% 1.141[0.85,1.53) T
Ercolino 2019 2875 24 16 49% 1.63[1.04, 269 -
Jensen 2015 Al 48T 113% 1.01[0.74,1.37] B A
Lin.T 2017 85 144 85 145 127% 1.01[0.75,1.39) I
Maffezzini 2007 19 7 9 40 23% 1.19[0.60,2.38)
Mukthar 2013 20 A 11 26 35% 0.83[0.43,1.63)
SehamM 2019 27 A4 3 A7 107% 073[04A3,1.01 -
Ylad 2020 21 45 26 45 BA% 0.81[054,1.20] S
Total (95% Cl) 778 729 100.0% 0.98[0.88,1.09] . 4
Total events 345 326 .

Heterogeneity: Chi*=11.37, df=11 (P = 0.41); F= 3%

Testfor overall effect Z2=0.41 (P = 0.69) 05 07 1 15 2

Favours [ERAS] Favours [NON-ERAS]

Figure 4 Forest plot displaying a fixed-effects meta-analysis of the effect of enhanced recovery after surgery (ERAS) on complication rates after cystectomy.
Abbreviations: Cl, confidence interval; RR, risk ratio.
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ERAS NON-ERAS Std. Mean Difference §td. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 85% CI
Adamakis 2011 477119 22 433106 11 95% 0.380.22,0.99] ™
Bansal 2014 5180 4 1 27 101%  -039F053 019 -
Chai 2011 32 047 30 38 041 30 100% 134191, -078] -
Ercolino 2019 o276 B 2 16 107%  -050F0.79,-0.20] -
Fress 2017 43 1 10 B3 15 13 86%  -1.48[243,-053) -
Lee CT 2014 55 148 143 68 19 134 108%  -076[1.00,-052] -
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Figure 5 Forest plot displaying a random-effects meta-analysis of the effect of enhanced recovery after surgery (ERAS) on time to bowel function recovery after cystectomy.

Weights are from random-effects analysis.
Abbreviations: Cl, confidence interval; SMD, standardized mean difference.
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Figure 6 Forest plot displaying a fixed-effects meta-analysis of the effect of enhanced recovery after surgery (ERAS) readmission rates within 30 d after cystectomy.

Abbreviations: Cl, confidence interval; RR, risk ratio.

exercise caution in interpreting these findings, there are
limitations that cannot be ignored. The primary limitation
is the limited number of RCT studies. Only two studies
were blinded, all studies had at least an unclear bias in one

domain. Another limitation was that we did not perform
a subgroup analysis based on the operation type and diver-
sion type, we grouped all patients implementing the ERAS
protocols under one group, which may also introduce
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Figure 7 Contour-enhanced funnel plots for (A). Length of stay (B). bowel function (C). rate of complications (D). 30d readmission.

biased results. The publication bias was assessed by visual
interpretation of funnel plots and Egger’s test for funnel
plot symmetry. Lastly, health economics and quality of life

Table 3 Eggers’ Test

were not included in our study due to lack of data. Despite
these limitations, pooled data displayed the clinical effi-
cacy of ERAS. Our findings indicated that ERAS

Outcomes P-Intercept 95% CI t value P value
LO.S —2.143 [-6.43 to 2.14] —0.981 0.347
Bowel movement —5.88 [-11.28 to —0.48] -2.135 0.065
Overall complications 0.57 [-1.34 to 2.54] 0.602 0.560
30d-readmission —0.37 [-1.65 to 0.92] —0.564 0.593
Abbreviations: LOS, length of stay, Cl, confidence interval.
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protocols on perioperative outcomes of radical cystectomy
provide a better improvement of the length of hospital stay
and early rehabilitation of gastrointestinal function.
Moreover, ERAS protocols did not increase the risk of
adverse events, when compared with conventional proto-
cols. These data have important clinical significance and
we believe that our study further contributes to the body of
evidence that supports the clinical value of ERAS in an
effort to improve patients’ outcomes in the cystectomy
population.
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