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Abstract

BACKGROUND—BIadder cancer is a disease of the elderly that is associated with high
morbidity in those treated with radical cystectomy. In this observational study of patients with
bladder cancer undergoing radical cystectomy, we analyzed and compared patient-reported
outcomes from those treated with Enhanced Recovery After Surgery (ERAS) methods versus
those who received traditional perioperative care.

METHODS—We enrolled patients who underwent radical cystectomy at a high-volume tertiary
care referral center from November 2013 to December 2016, when the ERAS concept was being
introduced into postoperative care at our institution. Patients reported symptom outcomes using
the MD Anderson Symptom Inventory (MDASI) preoperatively and on postoperative days 1-5.
Mann-Whitney U'tests were used to compare symptom burden between the ERAS and traditional-

Corresponding author: Xin Shelley Wang, MD, MPH, Department of Symptom Research, The University of Texas MD Anderson
Cancer Center, 1515 Holcombe Boulevard, Unit 1450, Houston, TX 77030, Phone: 713-745-3504; Fax: 713-794-4824;

xswang@mdanderson.org.
Drs. Shah and Wang are co-senior authors of the study.

Presented at the 17th Annual Meeting of the Society of Urologic Oncology, San Antonio TX, November 30-December 2, 2016, and at
the American Society of Clinical Oncology 2017 Genitourinary Cancers Symposium, Orlando FL, February 16-18, 2017.

AUTHOR CONTRIBUTIONS
Study concept and design: Jay B. Shah, Xin Shelley Wang

Acquisition of data: Janet Baack Kukreja, Qiuling Shi, Courtney M. Chang, Mohamed A. Seif, Brandon M. Sterling, Kelly
M. Creel, Jay B. Shah, Xin Shelley Wang

Analysis and interpretation: Ting-Yu Chen, Jay B. Shah, Xin Shelley Wang, Qiuling Shi, Janet Baack Kukreja
Study supervision: Ashish M. Kamat, Colin P. Dinney, Neema Navai, Jay B. Shah, Xin Shelley Wang

CONFLICTSOF INTEREST
The authors declare that there is no conflict of interest.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kukreja et al. Page 2

care groups. General linear mixed-effects models were used for longitudinal data; linear regression
models were used for multivariable analysis.

RESULTS—Patients (N=383) reported dry mouth, disturbed sleep, drowsiness, fatigue, pain, and
lack of appetite as the most severe symptoms. Compared with the traditional-care group, the
ERAS group had significantly less pain (est.=—0.98, £=0.005), drowsiness (est=—0.91, £=0.009),
dry mouth (est.=-1.21, £=0.002), disturbed sleep (est.= -0.97, A=0.01) and interference with
functioning (est.= —0.70, £=0.022) (adjusted for age, sex, surgical technique, and neoadjuvant
chemotherapy status).

CONCLUSIONS—These results suggest that ERAS practice significantly reduced immediate
postoperative symptom burden in bladder cancer patients recovering from radical cystectomy,
supporting the use of patient-reported symptom burden as an outcome measure in perioperative
care.
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INTRODUCTION

Bladder cancer is the fourth-most-common cancer in men.! Depending on stage, radical
cystectomy with a urinary diversion may be recommended as treatment. However, intrusive
treatment options for bladder cancer are often associated with morbidity, high postoperative
symptom burden, and even readmission.

Increasingly, patient-reported outcomes (PROs) are being utilized to assess symptomatic
effects across cancer types and treatments in patient care.23 Some PROs have become
standard for evaluating both short-term and long-term health-related quality-of-life
(HRQoL) outcomes, such as satisfaction with urinary diversion.# They are also increasingly
used for evaluation of laparoscopic surgery and bladder preservation procedures.>~7

Enhanced recovery after surgery (ERAS) programs move the traditional model of surgical
care toward a patient-centered model. ERAS principles, including patient education,
consistency of care, avoidance of gastrointestinal complications, early feeding, early
ambulation, and earlier return to home,® aim to return the patient to their previous state of
health in a seamless fashion and in an expedient manner.®10 ERAS programs for other
surgical disciplines, such as colorectal surgery and hepatobiliary surgery, have been found to
produce clinical benefit and an improvement in HRQoL.11-15 In patients undergoing radical
cystectomy for bladder cancer, ERAS programs may also reduce several of the arduous
symptoms associated with the procedure. Given the increased use of ERAS pathways across
the perioperative period, routine monitoring of PROs for patients who undergo cystectomy
for bladder cancer might provide evidence as to whether ERAS programs improve symptom
burden trajectories and HRQoL for these patients®—and may also help to characterize the
degree to which ERAS pathways affect postoperative PROs and whether there are any
tradeoffs for these changes.® However, because PROs are often not included in studies
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evaluating ERAS pathways,6 there is little evidence to demonstrate any significant
differences.’

Appropriate tools are required to collect PROs that can reliably demonstrate symptom
burden or improved functional ability and HRQoL after a major surgery such as radical
cystectomy.18-22 Previous studies suggest that the choice of PRO tool matters.23.24 The
widely used Brief Pain Inventory2 is an example of how the routine use of a 0-10 scale can
be used easily and successfully to rate pain severity in perioperative patient care. The MD
Anderson Symptom Inventory (MDASI) is a validated tool for capturing multiple PROs,
including pain, among patients with cancer.2é The MDASI has been used in other surgical
specialties, where it has been demonstrated to be a sensitive tool for detecting postoperative
symptom burden and functioning recovery.27:28

In this observational clinical study, we tracked perioperative symptom burden in patients
with bladder cancer undergoing radical cystectomy either under ERAS or not, using the
MDASI to assess symptoms and interference before surgery and during the first 5 days of
postsurgical inpatient care.

MATERIALS AND METHODS

Patients

We approached patients who were scheduled for radical cystectomy in the Genitourinary
Center at The University of Texas MD Anderson Cancer Center between November 2013
and December 2016. Eligible patients could have bladder cancer of any stage and had to be
able to speak and read English. Surgeons had designated which patients were on the ERAS
pathway and which were receiving traditional care prior to our approaching them. Patients
receiving cystectomy in our institution underwent either robotic or open surgery.

ERAS pathways are designed to decrease the physical and emotional stresses of surgery. The
ERAS pathway used in this study included the following elements that were not in the
traditional-care pathway: limited fasting, goal-directed fluid therapy, extended deep venous
thrombosis prophylaxis, limited narcotic usage, p-opioid blocker-alvimopan, local analgesia,
early feeding, avoidance of nasogastric tubes left in postoperatively, early mobilization, and
early discharge. These ERAS procedures were used for both open and robotic cystectomy.

The study was approved by the MD Anderson Institutional Review Board. All patients
provided written informed consent to participate.

Study Design and Outcome Measures

Symptoms and functional status were measured with the MDASI, a brief, psychometrically
validated measure of the severity of 13 cancer-related symptoms and 6 items of symptom
interference in daily living experienced by the patient during the previous 24 hours. Each
symptom is rated from O (not present) to 10 (as bad as can be imagined). Similarly,
interference items are rated O (did not interfere) to 10 (interfered completely). Patients
completed the MDASI with either paper and pencil or electronic entry via a handheld tablet
computer. Patients were asked to complete the surveys in both the ambulatory and
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hospitalized setting, including preoperatively and on all inpatient postoperative days (POD)
up to the fifth day (POD1 through POD5).

Demographic characteristics and clinical variables were collected by study staff from the
patient’s medical record.

Statistical Analysis

Mann-Whitney Utests were used to compare symptom burden between the ERAS group
and traditional-care group. The most severe symptoms were identified with all available
PRO data for each symptom from the group of patients who completed at least two MDASI
assessments (on POD1 and at least once more from POD2-PODDS) in order to identify the
most severe symptoms for this patient population. This subset of symptoms was further
analyzed with longitudinal modeling. A composite score for all 6 symptom interference
items was calculated, along with two subscale component scores: physical interference
(WAW, the mean score for MDASI interference with work, general activity, and walking),
and affective interference (REM, the mean score for MDASI interference with relations with
others, enjoyment of life, and mood).

General linear mixed effects models were used to compare changes in symptom severity and
interference from POD1 to POD5 between the ERAS and traditional-care patients.2 Days
from surgery were included as the time variable in this model. All multivariate analysis
models were adjusted for age, sex, surgical technique (open vs. robotic), and neoadjuvant
chemotherapy status.

To confirm that data used in the longitudinal analysis was not subject to selection bias, we
conducted multiple regression analyses of data from each day, from before surgery through
PODS5, in a cross-sectional approach. Results from the multiple regression analyses include
those with a change in score of more than a half (0.5) point between ERAS and traditional
care. The models were adjusted for age, sex, surgical technique (open vs. robotic), and
neoadjuvant chemotherapy status.

All statistical analyses were done with SAS 9.1 for Windows (SAS Institute, Cary, NC). The
significance level was set as 0.05 for all tests.

RESULTS

A total of 542 patients were approached preoperatively to participate in the study; of these,
383 (70.7%) agreed to be enrolled and completed at least one MDASI survey during the
perioperative period. This resulted in 1423 observations (MDASI assessments) overall. Of
the 383 patients enrolled consecutively, 245 (64.0%) were being treated on an ERAS
pathway (844 observations) and 138 (36.0%) were being treated on a traditional-care
pathway (579 observations). As ERAS practice became more widely adopted in the
Genitourinary Center, the proportion of patients to be managed by ERAS principles
increased. No traditional-care patients were switched to the ERAS pathway after surgery.

Demographic and clinical characteristics for the study participants are shown in Table 1. We
observed no differences between patients under ERAS versus traditional care, except for a

Surg Innov. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kukreja et al. Page 5

significantly shorter length of hospital stay for the ERAS group (/£<0.01). Preoperatively, no
differences were found between the ERAS and traditional-care patients for any MDASI
symptom score.

Longitudinal Analyses

From POD1 to POD5, 721 observations were collected for each symptom from the 207
patients who completed at least two MDASI assessments, one of which occurred on POD1.
The six most burdensome symptoms were dry mouth (mean=5.1), disturbed sleep
(mean=4.93), drowsiness (mean=4.89), fatigue (mean=4.85), pain (mean=4.78), and lack of
appetite (mean=4.23). Figure 1 presents the severity over time for these top six symptoms by
ERAS status during the first 5 days of the postoperative period.

We observed significant group-by-time interactions for individual symptoms and PRO
component scores between the ERAS and traditional-care groups during the 5 days
postsurgery (Table 2). For ERAS patients, dry mouth, disturbed sleep, drowsiness, and pain
were significantly less-severe; progressing postoperatively, dry mouth, drowsiness, and pain
decreased significantly. Taken together, the top six symptoms were found to be lower in
ERAS patients and to decrease significantly over time. Physical functioning interference
(MDASI WAW) was significantly less-severe for the ERAS group and decreased
significantly over time.

Cross-Sectional Analyses

On POD1, multiple regression analysis revealed a significantly reduced symptoms of pain,
drowsiness, dry mouth, and interference level for the ERAS group versus the traditional-care
group (all A<0.05; see Table 3). In addition, these symptoms were likely to be more severe
for younger patients than for older patients. We found no impact on PROs from sex, surgical
technique, or neoadjuvant chemotherapy. On POD2, we observed significantly lower
symptom burden in the ERAS group compared with the traditional-care group. The ERAS
patients reported less-severe pain, lack of appetite, and dry mouth, along with less
interference. Female patients reported higher pain and fatigue scores than did male patients
(P=0.033 and P=0.046, respectively). Again, younger patients reported more pain than did
older patients.

By POD3, the only significant difference between ERAS and traditional care was
interference in enjoyment of life. On POD4 there were no significant differences in any
PRO. PODS5 revealed a change, with an increase in symptoms. Disturbed sleep was 1.53
units higher for the traditional-care group (£=0.020). The distress symptom score was 1.26
units higher for the traditional-care group (£=0.013), 1.91 units higher for ERAS robotic-
cystectomy group compared with the ERAS open-surgery group, and 1.09 points higher for
patients who received neoadjuvant chemotherapy.

DISCUSSION

The purpose of an ERAS pathway in radical cystectomy is to reduce recovery-related
symptoms throughout all phases of care. This observational study of patients who underwent
radical cystectomy for bladder cancer demonstrates that procedure-associated symptom
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burden in the 5 days after surgery was lessened for an ERAS group versus a traditional-care
group, as measured with patient-reported outcomes. We were able to collect MDASI PROs
daily beginning presurgery, and we observed significant reductions over time in the severity
of pain, disturbed sleep, dry mouth, drowsiness, and symptom interference with walking,
activity, work, relations, enjoyment of life, and mood. Our study adds evidence for the effect
of an ERAS pathway on patient outcomes after radical cystectomy, indicating the
importance of PROs as an outcome measure for assessing perioperative care.30

Patient perceptions about the effectiveness of ERAS after surgery compared with traditional
care is an important area to explore; therefore, it is essential to choose a PRO measure that is
sensitive enough to detect differences in recovery pathways.3! Previous studies using
disease-specific PRO tools (the Bladder Cancer Index and Functional Assessment of Cancer
Therapy-Vanderbilt Cystectomy Index) have assessed patient-reported HRQoL in robotic or
open cystectomy but have not been able to demonstrate an advantage from robotic
cystectomy in terms of patient symptom burden.”-32:33 The Convalescence and Recovery
Evaluation (CARE) survey has been used to evaluate robotic cystectomy recovery
immediately after surgery, but no published reports have shown whether this can effectively
detect ERAS pathway effects on PROs.34 Survivorship follow-up PRO-based surveys are
often insensitive to immediate survivorship needs and recovery from radical cystectomy,
making them less sensitive to the detection of symptom severity from ERAS compared with
traditional care.8 Unfortunately, there is no data on what statistical difference is required for
a PRO to translate into a clinically meaningful difference. Nonetheless, given that ERAS has
been associated with clinically meaningful differences in objectively evaluated metrics, such
as reduced length of stay and fewer gastrointestinal complications, any improvement in a
PRO most likely confirms that the change in clinical care may be meaningful and that such
PRO-based assessments could be useful for identifying high-risk patients and improving
vigilance in follow-up.

The current study demonstrates that the MDASI multisymptom assessment tool can
sensitively and effectively capture differences in PROs for symptom burden and functional
status between an ERAS cystectomy pathway and a traditional-care pathway. The MDASI
interference items successfully captured better improvement in functional recovery under the
ERAS pathway, demonstrating that a standard PRO tool for use in perioperative care and
clinical studies should include both symptom items and functioning items. Also, the two
component scores of MDASI interference (WAW and REM, physical and affective
functioning) could be used in a future study in this patient cohort to define the trajectory of
ERAS-associated functional recovery after patients are discharged from the hospital.

This study had several limitations. Frist, the PRO data collection was limited by patient
willingness to complete the MDASI. Some patients (non-response rate: 29.3%) did not
contribute PROs at all, either because they did not wish to fill out the MDASI or because of
administrative error. We also had a smaller sample for the longitudinal analysis (N=207)
than we did for the cross-sectional analysis (N=383). Some patients were randomly missing
MDASI assessments at baseline or postoperatively (especially over the weekend), or simply
were discharged earlier than other patients (before POD5). However, the missing-data rate
for the 207 patients was 23.1%, an acceptable rate for a longitudinal study. Second, the
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general (“core”) MDASI used for this study might not represent all procedure/disease-
specific symptom items that are important in this patient population. To that end, we are
developing and validating a perioperative MDASI module to measure PROs in patients with
bladder cancer undergoing cystectomy, based on the best practices of qualitative study and
psychometric research. Third, the study is focused only on the hospitalization period, such
that readmissions, complications after discharge, and complication-related symptom burden
are unknown; a longitudinal study during the weeks after hospital discharge is warranted.
Finally, it is worth noting that the study reflected practice change (ERAS concept adoption)
over time. When we were planning the study, it was impossible to design a randomized trial
because the number of patients on the ERAS pathway was low and any future increase in
this number could not be accurately predicted. Over time, ERAS was increasingly
incorporated into practice and thus more patients managed by ERAS were recruited into our
study.

CONCLUSION

PROs, such as those obtained from the MDASI, are helpful for establishing clinically
meaningful evidence of the positive effects of an ERAS pathway for radical cystectomy,
including significantly reduced symptom burden, quicker recovery of functioning, and
improved HRQoL. PRO measures can be used in both routine patient care and clinical
research to identify benefits/harms of new treatment methodologies and to inform treatment
decisions, with the ultimate goal of improving the patient’s recovery experience.
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Table 1
Demographics (N=383)

Traditional Care (n=138) | ERAS(n=245) | P
Length of stay, days
Mean (SD) 7.8 (5.70) 6.5 (6.00) <0.01
Median (range) 7 (3-51) 5 (2-49)
Age, years
Mean (SD) 67.6 (9.90) 68.4 (9.60) 0.46
Median (range) 69 (39-88) 68 (34-90)
n (%) n (%)
Sex 0.91
Male 112 (81.2) 200 (81.6)
Female 26 (18.8) 45 (18.4)
Surgical technique 0.02
Open 108 (78.3) 164 (66.9)
Robotic 30 (21.7) 81(33.1)
Diversion 0.48
Ileal conduit 115 (83.3) 197 (80.4)
All others 23 (16.7) 48 (19.6)
Did the patient receive neoadjuvant chemotherapy before cystectomy? 0.26
No 76 (55.1) 125 (51.0)
Yes 62 (44.9) 120 (49.0)

Abbreviations: ERAS, Enhanced Recovery after Surgery; SD, standard deviation.
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Table 2

Longitudinal Analysis of Major Symptom Burden during First 5 days after Radical Cystectomy: General
Linear Mixed-Effects Models (N=207)*

ERAS Time
Symptoms Estimate(SE) | P Estimate(SE) | P
Dry mouth -1.21(0.39) 0.002 | -1.08 (0.07) <0.001

Disturbed sleep | -0.97 (0.37) | 0.010 | -0.06 (0.09) | 0.468

Drowsiness -0.91 (0.35) 0.009 | -0.29 (0.08) <0.001
Pain -0.98 (0.34) 0.005 | -0.24 (0.07) <0.001
Fatigue -0.63 (0.33) 0.056 | -0.08(0.07) 0.221

Lack of appetite | 0.41 (0.38) 0.283 | 0.27 (0.08) <0.001

Top 6 symptoms | -0.73 (0.28) 0.009 | -0.26 (0.05) <0.001

Interference
WAW -0.93 (0.35) 0.008 | -0.22(0.07) 0.002
REM -0.53(0.32) 0.102 | 0.19 (0.06) 0.002

*
Each model adjusted for age, sex, surgical technique, and neoadjuvant chemotherapy status.

A composite mean was calculated for all items where symptoms of recovery were causing interference in daily activities.

Abbreviations: ERAS, Enhanced Recovery after Surgery; REM, the average score of interference with relations with others, enjoyment of life, and
mood; SE, standard error; WAW, the average score of interference with work, general activity, and walking.
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