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[(WZE] BY - REFMHRE X BT E WHiEFAREERBRZ 0, ik - REHKZE PubMed, EMbase. Cochrane
Library, Web of Science, CINAHL, H1[E/EW B2 CrkEdRE (CBM) . FEHIN . 7. 48855001, KRR A
FEE 202245 1 A 31 H o i AT S  5 A0 b vfl 07 08 SCilk , X SCRR S T 0B A T R4 H SRS R, XA A B BE AL R L6 R A
RevMan 5.4 647 meta 5307 . 32 5 MAAE AT Ty AR S5 SR I KAE K A AN TFARIOL Y R AE A, REIEHR bR o 1 B KA
6 min 175 (6-minute walk test, 6MWT) | EEBi fE MR E % (Hospital Anxiety and Depression Scale, HADS) ¥4,
PABBET SRR S A TR M . 2558 - JLOh A 1653k, Hh3e3C 155, haC 1R, b1 616 BITFsEst 4, Gh AW
FLEAR TS . Meta /BT8R B, MRS T IRAL, S0 T R E IR I 4L AR5 SR IE B AE 10 & A4 26 FR(K [LL{E L
(odds ratio, OR) =0.57, 95% B {&IX [l (confidence interval, CI) 0.35~0.94, P=0.030], T ARIALRYL K EREMK (OR=
0.64, 95%CI 0.46~0.90, P=0.009), fi:fc K& 4% [¥%ZE(H (mean difference, MD) =-2.45, 95%CI -3.17~-1.73, P=
0.000] . 241 HARR OMWT KV 1025 RIS 5 5 IR 6MWT AKCFAHES T AR M HE TR L T X IR (MD=
24.19, 95%CI3.77~44.60, P=0.020). 24EH KA HADS WA AR R T- R LR WG48 L. it - WRE A A THF
RE A EF T AR B EARE BT RRE R AR, CHRTARMALIEY R A A, 4R KB, AR T RE A .
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Effect of prehabilitation on outcomes in patients undergoing elective gastrointestinal
surgery: a systematic review

FANG Fang', TAI Rui', YU Qian', ZHANG Yaqing®
1. Department of Nursing, Shanghai General Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200080, China;
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[Abstract] Objective:To systematically evaluate the effect of prehabilitation on outcomes in patients undergoing elective
gastrointestinal surgery. Methods-PubMed, EMbase, Cochrane Library, Web of Science, CINAHL, Chinese BioMedical Literature
Database (CBM), China National Knowledge Infrastructure (CNKI), Wanfang and VIP Database were searched systematically from the
establishment of each database to January 31, 2022. The literatures were screened, and evaluated according to the preset inclusion and
exclusion criteria. The literature quality was evaluated and the data were extracted. Meta-analysis was performed on randomized
controlled trials by using RevMan 5.4. The main observation indexes were the postoperative complication rate and the incidence of
surgical site infection. The secondary indexes were hospitalization days, 6-minute walk test (6MWT), Hospital Anxiety and Depression
Scale (HADS) score, mortality and compliance of prerehabilitation execution. Results- Sixteen articles were included, including 15
articles in English and 1 article in Chinese, with a total of 1 616 patients. The overall quality of the included researches was good. The
meta-analysis results showed that compared with the control group, the incidences of postoperative complications and surgical site
infection were reduced [(odds ratio, OR)=0.57, 95% (confidence interval, CI) 0.35-0.94, P=0.030; OR=0.64, 95%CI 0.46—0.90, P=
0.0097; the length of hospital stay was shortened [mean difference (MD)=-2.45, 95%CI -3.17 — —1.73, P=0.000] in the experimental
group after the implementation of prehabilitation. There was no significant difference in preoperative 6MWT level between the two
groups. Compared with the baseline, the change of 6MWT level before operation of the experimental group was bigger than that of the
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control group (MD=24.19, 95%CI 3.77-44.60, P=0.020). There were no significant differences in the preoperative HADS score and the

postoperative mortality between the two groups. Conclusion - Prehabilitation can reduce the incidence of postoperative complications,

especially surgical site infection, in patients undergoing elective gastrointestinal surgery, thus shortening the length of hospital stay and

promoting the recovery of patients.

[Key words] gastrointestinal surgery; prehabilitation; postoperative recovery; systematic review; meta-analysis
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Studies obtained through searching databases (n=1 512):

Wanfang (n=172), VIP (n=71)

PubMed (n=510), Cochrane Library (n=23), Web of Science (n=126),
Embase (n=180), CINAHL (n=56), CBM (1n=26), CNKI (n=348),

'

Studies obtained after duplicates
removed (n=905)

Y

Studies obtained (#=85)

Studies excluded by screening of titles and abstracts (n=820)

_| Studies excluded by screening of full texts (n=69):

y

Studies obtained for systematic
review and meta-analysis (n=16)

1 ERTFIR R E
Fig1 Flowchart of the study screening
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Tab 1 Basic information of the selected studies

"| non-relevant theme (7=28), not preoperative (n=23), non-

relevant outcome measures (n=11), not RCT (n=7)

i Sample size . Control Follow-
Study Population Intervention method Outcome
(1/c) method up
A 30-d trimodal prehabilitation program with
, recommendations on physical exercise, 12
LOPEZ,_ Adults, elective surgery for colon or nutritional supplementation, and relaxation  Standard weeks
RODRIGUEZ- 10/10 . 26
ARIAS. 202111 rectal neoplasm exercises to be performed at home before care postoper-
’ surgery and the first 30 d after hospital ative
discharge
A personalized prehabilitation program based
on their health conditions and social
circumstances which encompassed 3 major
AR steps: motivational interview to assess the
GARCIA . Adults, elective major abdominal 62/63 patients’ adherence profile and to codesign  Standard Before DORG
2018 ’ surgery with high risk the characteristics of the physical activity care discharge @B©®

program with the patient; personalized
program to promote daily physical activity;
supervised high-intensity endurance exercise
training program
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FOFF
Study
BOUSQUET-

DION, 2018

OMMUNDSEN,
201 8:14]

BURDEN,
2017115]

GILLIS, 2016

GILLIS, 20147

FUJITANI,
2012118]

BURDEN,
2011 [19]

SMEDLEY,
20042

GIANOTTI,
2002:21]

BRAGA,
200222

KABATA,
2015

BARKER,
2013241

BERKEL,
2022:25]

HUANG,
201426

Population

Adults, elective surgery for colon or

rectal neoplasm

>65 years, elective colorectal cancer
surgery and fulfilling predefined
criteria for frailty

Adults,
surgery with preoperative weight loss

elective colorectal cancer

>1 kg per 3—6 months

Adults, elective surgery for colon or
rectal neoplasm

Adults, elective surgery for colon or

rectal neoplasm

<80 years, elective total gastrectomy,
body weight loss of 10 percent or less
within 6 months before entry

Adults, elective surgery for colon or
rectal neoplasm

Adults, elective moderate to severe
lower gastrointestinal surgery

Adults, major elective surgery for

malignancy of the gastrointestinal tract

Adults, elective surgery for gastroin-
testinal neoplasm, body weight loss of
10% or more within 6 months before

entry
Adults, elective, radical gastroin-

testinal and abdominal cancer surgery

Adults, elective upper and lower
gastrointestinal surgery

=60 years, elective surgery for colon
or rectal neoplasm

Adults, elective, radical gastroin-
testinal, cancer surgery

Sample size
(1/C)

37/26

53/63

55/45

22/21

38/39

127/117

54/62

48/50

102/102

50/50

54/48

46/49

28/29

41/41
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Intervention method

A 4-week multi-modal home-based exercise

program  with  once-weekly  supervision
consisted of exercise intervention, nutritional

intervention and anxiety-reduction strategies

A 3-week pragmatic tailored intervention

based on the results of the geriatric

assessment

Oral supplementation (10.1 KJ, 0.096 g of
protein per mL) at a dose of 250 mL daily for

a minimum of 5 d before the operation

A whey protein supplement was provided in
a quantity that matched the patient’s need
according to the estimated deficit in dietary
protein intake for approximately 4 weeks
leading up to the surgery

A 4-week trimodal prehabilitation program at

home included exercise intervention,
nutrition intervention, and coping strategies

to reduce anxiety

Preoperative oral supplementation of 1 000 mL/d
in the form of an immunonutrient-enriched
enteral feed added to normal diet for 5 d
consecutively before the surgery

Oral supplementary drink of 400 mL daily,
and dietary advice for 10 d before the operation
Oral
frequent quantities between meals for 7 d

nutritional  supplement in small,
before the operation, the volume consumed

was recorded

Oral nutritional supplement (1 000 mL/d) of
a formula enriched with arginine, -3 fatty
acids, and RNA for 5 d before the operation

Oral nutritional supplement (1 000 mL/d)
added to normal diet for 7 d consecutively
before the surgery

Oral nutritional supplement (400 mL/d)
added to normal diet for 14 d consecutively
before the surgery

Three packs of 237 mL of oral nutritional
supplement per day for 5 d before the surgery

A personalized 3-week (3 sessions per week,

9 sessions in total) supervised exercise
program
Oral nutritional supplement (25 mL/kg) for

7 d before the surgery

Control
method

Standard
care

Standard
care

Bottled
water

Placebo

Standard
care

Normal diet

Dietary
advice only

Normal diet

Standard
care

Normal diet

Normal diet

Standard
care

Standard
care

Normal diet
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Continued Tab

Follow-
up

8 weeks
postoper-
ative

3
months
postoper-
ative
30 days
postoper-
ative

4 weeks
postoper-
ative

8 weeks
postoper-
ative

Before
discharge

Before
discharge

Before
discharge

30d
after
discharge

30d
after
discharge

30d
postoper-
ative
30d
postoper-
ative
90d
postoper-
ative
Before
discharge

Outcome
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Note: I—Intervention group; C—Control group. (D the rate of postoperative complications; @ length of hospital stay (day); @ 6MWT; @ HADS;

(3 mortality; © SSI; (D compliance with the program.
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Random sequence Allocation Blinding for participants Blinding for outcome Incomplete Selective Other
generation concealment and personnel assessment outcome data reporting bias

) ) (selected bias) (selected bias) (performance bias) (detection bias) (attrition bias) (reporting bias)
LOPEZ-RODRIGUEZ-
ARIAS, 20211
BARBERAN-
GARCIA, 2018
BOUSQUET-
DION, 2018
OMMUNDSEN,
2018014
BURDEN,
2017
GILLIS,
20161
GILLIS,
2014117
BARKER,
2013124
FUJITANI,
201218
BURDEN,
20111
SMEDLEY,
20042
GIANOTTIL,
200221
BRAGA,
20021
KABATA,
2015
BERKEL,
20221
HUANG,
20142

000 0000000000 -
0000000000000
“000000000000000

00000000000 & &

Note: “+”—up to the standard; “~"—failure to meet the standard; “?”—not mentioned or described clearly in the literature.

B2 NSCERE KU IR 1o

Fig 2 Risk bias of the included studies

Clavien-Dindo % %t Xf R J5 Jf & AE HEAT T G bRy g 11702 il TR IS SSTHY K A%, 45 BT
9, WEIE A IRV & S BPE RN (P=0230, 1= FEEIFRUN RS BERN (P=0.630, 1°=0), PEFE[H
31%) , B FF [ 2 ROV B R BEAT meta 20 AT 5 SR ERUNBIIBEST meta 0T SR (I814) ok, Wl
(K3) W, KA RHEARFIF AR R ERIT  HABH RS SSIRY & L RE T X A (OR=0.64,
X M4 (OR=0.57, 95%CI 0.35~0.94, P=0.030) . 95%CI 0.46~0.90, P=0.009),

Xf ISR RS UL KRE SSTHEAT 43 BT, A7 13 TiAF

Ay

A

Experimental Control Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
BERKEL2022 12 28 21 29 28.5% 0.29 [0.09, 0.86] b
BOUSQUET-DION2018 14 37 8 26 14.1% 1.37[0.47, 3.97] -
GILLIS2014 12 38 17 39 27.7% 0.60 [0.24, 1.52] L
OMMUNDSEN2018 40 53 55 63 29.7% 0.45[0.17, 1.18] —r
Total (95%CI) 156 157 100.0%  0.57 [0.35, 0.94] ‘
Total events 78 101
! 1 1 ]

Heterogeneity: Chi>=4.35, df=3 (P=0.230); =31% ! ! ! !

seney =3 ) ’ 0.01 0.1 1 10 100
Test for overall effect: Z=2.21 (P=0.030) .

Favours [experimental] Favours [control]

B3 MREMARZEHLERERZMPFRMNE

Fig 3 Forest plot: the effect of prehabilitation program on the incidence of postoperative complications

242 fEBEREL  SIRHFHY [112:20:22:2426) g AT e o R 06 41 B A e KB T XS R AL (MD=-2.45,
B, WA IR SRR /N (P=0.540, 1°=0), 95%CI -3.17~-1.73, P=0.000).
PP [ 5 OV AL AT meta 0, S5 (E5) IR 2.4.3 6MWT Hbgy A 415ifFsg 2131917 0 6MWT £
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5 3% 75

Experimental Control Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%CI

BARKER2013 5 46 10 49  82% 0.48[0.15, 1.52] I

BERKEL2022 3 28 6 29 49% 0.46 [0.10, 2.06] e

BRAGA2002 2 50 4 50  3.6% 0.48 [0.08, 2.74] - 1

BURDEN2011 8 54 16 62 12.4% 0.50 [0.19, 1.28] -1

BURDEN2017 11 55 17 45 13.7% 0.41[0.17, 1.01] ]

BOUSQUET-DION2018 5 37 326 47% 1.20[0.26, 5.52] -

LOPEZ-RODRIGUEZ-ARIAS2021 0 10 310 1.1% 0.1070.00, 2.28] *

FUJITANI2012 27 120 23 111 27.8% 1.110.59, 2.08] T

BARBERAN-GARCIA2018 2 62 2 63 2.8% 1.02[0.14, 7.45]

GIANOTTI2002 7102 1102 11.2% 0.61[0.23, 1.64] -

GILLIS2014 3 38 339 4.0% 1.03[0.19, 5.45] -

HUANG2014 2 41 3041 32% 0.65 [0.10, 4.11] - 1

KABATA2015 1 54 748 24% 0.11[0.01, 0.93]

Total (95%CI) 697 675 100.0% 0.64 [0.46, 0.90] L 4

Total events 76 108 | | | |

I T T 1

Heterogeneity: Tau?=0.00; Chi*>=9.87, df=12 (P=0.630); >=0
Test for overall effect: Z=2.61 (P=0.009)

B4 FREIARESSIEZLE

< 5 M B 2R R ]

0.01 0.1 1
Favours [experimental]

10
Favours [control]

100

Fig4 Forest plot: the effect of prehabilitation program on the incidence of surgical site infection

Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95%CI 1V, Fixed, 95%CI
BARKER2013 7.1 41 46 88 65 49 11.1% -1.70[-3.87,0.47] -
BERKEL2022 84 74 28 91 7 29 37% =0.70[4.44,3.04] T
BRAGA2002 133 35 50 153 41 50 23.4% -2.00[-3.49,-0.51] "
LOPEZ-RODRIGUEZ-ARIAS2021 48 1 10 72 32 10 12.1% —2.40[-4.48,-0.32] ]
BARBERAN-GARCIA2018 8§ 8 62 13 20 63 1.8% -—5.00[-10.32,0.32]
GIANOTTI2002 11.6 47 102 14 7.7 102 17.0% —2.40[4.15,-0.65] -
HUANG2014 1216 2.33 41 1598 449 41 21.8% —3.82[-5.37,-2.27] -
SMEDLEY2004 125 45 41 141 66 44 92% —1.60[-3.99,0.79] -
Total (95%CI) 380 388 100.0% —2.45 [-3.17,-1.73] ¢
1 1 1 1

Het ity: Chi?=6.03, df=7 (P=0.540); ’=0 J J J !

clerogenety: M 7 ) 20 -10 0 10 20

Test for overall effect: Z=6.65 (P<0.00001)

5 BREXMMERREH

Aoy N

Favours [experimental] Favours [control]

Fig 5 Forest plot: the effect of prehabilitation program on the length of hospital stay
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SRR
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33.66, P=0.880)

O6MWT R g2k, & %%

0.110, I*=55%),

330 B 5% TR A T OR A
mR R R (P=
PEBEFEALR N ALY E T meta 43 H7

i (K 6) WRiEdARHT OMWT /KFAAL T 54k
AP T, HARTE AR T R4
95%CI 3.77~44.60, P=0.020) .

2.4.4 ARujHADS 4>

http://xuebao.shsmu.edu.cn

gy A 2 T T

IR 1) S5 PR R 4252 (P=0.240, 17=27%),

(MD=24.19,

N
=
B

B ] 8 RN B R AT meta 0 A o 45 SRR 2 AR T
HADS V-5 25 % LG it % 22 5% (MD=1.08, 95%CI
-1.06~3.22, P=0.320).

245 ARIFFTHE  6Wiffsr 1 ik T RIGHE
TR, HoA 3 e AR R 30 d IBET R, A
R S AR /N (P=0.830, 17=0), PR EERL
NALRUHEAT M, SR BN 2 ER TG FE S
(OR=0.54, 95%CI 0.13~2.18, P=0.380) ., 2 Jji 2"
F i BE G 30 d NFET: 3, A IF RN & R B PEAR
(P=0.710, I°=0), FEHELE E RN AL HAT meta 5317,
GER R 2 ERIG 22 L (OR=0.66, 95%CI
0.11~4.03, P=0.650). ¥ 13#F5E "™ S {E e 3] 1] 56
2%, TRiFTHRIE.
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Experimental Control Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%CI IV, Random, 95%CI

BOUSQUET-DION2018 21 47 37 10 30 26 40.1% 11.00[-8.03,30.03] TR

GILLIS2014 252 502 38 -164 46 39 36.5% 41.60[20.08, 63.12] ¥

GILLIS2016 20.8 42.6 22 12 655 21 23.4% 19.60[-13.59,52.79] -1 *

Total (95%CI) 97 86 100.0% 24.19 [3.77, 44.60] ’

Heterogeneity: Taw>=176.51; Chi*=4.43, df=2 (P=0.110); P=55% ’ ; ’ !
=100 =50 0 50 100

Test for overall effect: Z=2.32 (P=0.020)

B 6 WERERFAREI6MWT 7k HZRHkE

Favours [experimental] ~ Favours [control]

Fig 6 Forest plot: the effect of prehabilitation program on the change of preoperative 6MWT
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Horb 2 R TR AR AR T A el AT BB 23 2R 53 TC e
PRI gE X 42 . T TSt RN 4 e P A YA TR
P, 0 T RUIES IR S R T T o A
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