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Abstract

BACKGROUND

Enhanced recovery after surgery (ERAS) programs refer
to a series of optimization measures based on evidence-
based medical evidence to reduce perioperative stress
response and speed up the recovery of organ function
after surgery through a multi-disciplinary collaboration
model. ERAS has been popularized in many disciplines
and proved to improve the short-term prognosis of
patients, while the study of long-term prognosis of
patients is limited.

AlM

To evaluate the impact of ERAS programs on the long-
term survival among patients undergoing digestive tract
tumor surgery.

METHODS

Computer searches were performed in databases
including Wanfang, CNKI, VIP, PubMed, Cochrane
Library, and EMBASE for randomized controlled trials
or case-control studies describing ERAS programs
in patients undergoing digestive tract tumor surgery
published between January 1995 and November 2018.
Two researchers independently evaluated the quality of
studies that met the inclusion criteria and performed a
meta-analysis using RevMan5.3.5 software.

RESULTS
A total of ten studies including 2477 patients were

2019-04-08 | Volume 27 | Issue 7 |
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selected for the meta-analysis, including the ERAS group
(n = 751) and the control group (n = 1726, undergoing
traditional perioperative management). Compared with
the control group, the ERAS group had improved 3-year
survival (OR = 0.48, 95%Cl: 0.30-0.78, P < 0.05) and 5-year
survival (OR = 0.51, 95%ClI: 0.40-0.65, P < 0.05). However,
no significant difference was observed in 1-year survival
(OR =1.13, 95%CI: 0.63-2.02, P > 0.05) or 2-year survival
(OR = 1.19, 95%CI: 0.38-3.73, P > 0.05) between the two

groups.

CONCLUSION

Perioperative implementation of ERAS programs can
improve outcomes and 3- and 5-year survival among
patients undergoing digestive tract tumor surgery.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Enhanced recovery after surgery; Survival;
Tumor prognosis; Meta-analysis
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Blinding of outcome assessment (detection bias)

Allocation concealment (selection bias)

. . Random sequence generation (selection bias)
. . Incomplete outcome data (attrition bias)
. . Selective reporting (reporting bias)

[%)]
[1°]
8
)
e
-
(@]
SR D @ @€ ®
S D @ @ )

2 FEMNXIZRLE KEX CochranefmERSIEMN TR

= 0%), K ERNARERL, & FEgeit-a ot o ™
ARG VEAFRER TG L (OR = 1.13, 95%CI:
0.63-2.02, 7>0.05)(KI3A).

222 RE2FABF: 4R SCRIRE T RG2FAEA7E,
o, 3 B FL, L AL RS, BT /]
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TEAESEFPEP = 0.02, I = 69%), K FHBEHLSRBR, &
gttt Bos: WARE2EAGFRZE R LS
= X (OR = 1.19, 95%ClI: 0.38-3.73, P>0.05)(I3B).

223 RBE3FAKER: SiE CHRIRE T RJE3FEAAFE,
Forr, 4RI AR I, 1 AL FREG. %A 5T 2 [A]
SRR EP = 0.89, I = 0%), K [ 2 MR, &
HGi-EaTEn: 5x R4 L, ERASHARG34
HAE R E(OR = 0.48, 95%CI: 0.30-0.78, P<0.05)(KI3C).
224 RE5FAEFR: A CHRGE T RESTALEE,
BRI RT RERFE AE. 5-00F 70 2 R S A B P = 0.4,
I = 0%), KRB ESBAAER, &FgitEorEs: 5
XA LLER, ERASHLAR J5 SAFAEA7 3 52 =(OR = 0.51,
95%CI: 0.40-0.65, P<0.05)(E3D).

2.3 A FAR R34 ARG 3L R N AR bR IR
S, PLSFAN A Fi 0 AR R R AT, B ORBON R
)3 ATAE BN HE A, Ui AR IR Meta 73 1T 4775 K 3 e
] BE PRI IE4).

3 e

ERASAEHANEL. $1HE. BREF. BEHREARHLAS
5, RE— R 5V EE T8 B SR8 A e Ak B R
PR, T2 — R A B, HAZ OFE T b B BT
ARIARLE L, AT LAl AR 5 - RE, 4 6 A3 B s
), 30 W] et RR RS i D Re I, 520 fit e 25 il
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A ERAS group Control group Qdds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI  Year M-H, Fixed, 95%CI
Oakley B 30 66 31 81 71.2% 1.34[0.69, 2.60] 2016 -
Tk 4 35 5 32 21.7% 0.70[0.17,2.86] 2016 S N
VFEE 0 22 1 21 7.0% 0.30[0.01,7.88] 2017
Total (95%CI) 123 134  100.0% 1.13[0.63, 2.02]
Total events 34 37 ‘ ‘ ‘ |
Heterogeneity: Chi* = 1.34, df = 2 (P = 0.51); > = 0% 0.01 0.1 1 10 100

Test for overall effect: 2 = 0.41 (P = 0.68)

Favors [ERAS group] Favors [Control group]

B ERAS group Control group QOdds ratio Odds ratio

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

Oakley B 56 66 47 81 33.7%  4.05[1.81,9.06] 2016 -

N7 3 32 5 30 23.5%  0.52[0.11,2.38] 2017 — T

VFEE 0 22 2 21 10.2%  0.17[0.46,2.70] 2017 —_—

TR 14 48 13 48 32.5% 1.11[0.46; 2.70] 2018 —

Total (95%CI) 168 180 100.0%  1.19[0.38, 3.73] ?

Total events 73 67 ‘ | | |
Heterogeneity: Tau? = 0.84, Chi* = 9.78 df = 3 (P = 0.02); /* = 69% 0.001 1 10 1000

Test for overall effect: Z = 0.29 (P = 0.77)

Favors [ERAS group] Favors [Control group]

(o ERAS group  Control group QOdds ratio Odds ratio

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

Jiik 16 35 17 32 19.5%  0.74[0.28,1.94] 2016 —

A 15 47 20 38 30.4% 0.42[0.11, 2.38] 2017 —

VFEE 1 22 3 21 5.9% 0.29[0.03, 2.99] 2017 —

Rk 8 38 15 40 23.3%  0.44[0.16; 1.22] 2018 — T

R 6 45 12 45 21.0%  0.42[0.14; 1.25] 2018 —

Total (95%CI) 187 176  100.0%  0.48 [0.30, 0.78] <>

Total events 46 67 ‘ ‘ ‘ |
Heterogeneity: Chi* = 1.14 df = 4 (P = 0.89); 7 = 0% 0.01 0.1 1 10 100

Test for overall effect: Z = 3.01 (P = 0.003)

Favors [ERAS group] Favors [Control group]

D ERAS group  Control group Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI Year M-H, Fixed, 95%CI
Gustafsson UO 59 237 226 638 45.8% 0.60 [0.43, 0.85] 2016 —-

Asklid D 54 145 437 753 44.1%  0.43[0.30,0.62] 2017 —-

VFEE 5 22 6 21 2.4%  0.74[0.19,2.91] 2017 —

R 10 45 20 45 7.7% 0.36 [0.14; 0.89] 2018 —

Total (95%CI) 449 1457 100.0%  0.51 [0.40, 0.65] &>

Total events 128 689 ‘ ‘ ‘ ‘
Heterogeneity: Chi* = 2.68 df = 3 (P = 0.44); I = 0% 0.02 0.1 1 10 50

Test for overall effect: 2 = 5.58 (P < 0.00001)

Favors [ERAS group] Favors [Control group]

3 IERRSIEHASHBARTEFRLE. A: 14F; B: 24F; C: 34F; D: 541,

JEHY ERASTVATE B obRL. BEARSMEL. B R aft
:@‘”‘éﬂpkﬁﬂz Tuﬁﬂfﬁﬁﬁaﬁliﬁﬂ:ﬁﬂﬁﬁf“ R
T8 iR lu\%l?*/ﬁﬂ%ﬁ’fﬁERASK
mﬂu%ﬁ&%ﬁ@wﬁm&%l%@E@WN&T}?&E&@, ir
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FEAC AT PR E I (B AN e IR . ERASTRABTE
A FEUHE RIS T TR, ARG )5 R
BN . MartinezZ5 P BEAT Y — TRAT ST IE S, Bl A se
JEERAS R LA B2 (19800 AN A 25 s B R 5
S DIRE I EZ, [EI IR B A B T AR S T RERY
SN SE /N, AR, ERA ST H BT I BRI B2 A B 77 2,
CINYS s N OV N =R 7 N PE 7 11 & 5 S A
SNE, A IR S R e g D Re .

TH AL TE IR S A A R FE R E TR A R A2
P D)% . ERASHE Iy H 8 2 Fl AR IAR S =58,
BLHE J I S R VPG AIE 75 3R 7 R0 e ™. ERAS
PR B E AR R AT SR I (0], A5 FIAMK R 2 1k
BTN IRIES), AMUAT LA 5 g 12 50 F 5E B ) g
PR, 3B W] LA S R R, A IR S T, 1
SERNUA S DiRe, PRSI Gy PRSI AOE K AR
B, M R A TR R S A AR R GRS,
ARHT2 WA IRk RV T 5 2 WA R, AN P 22 i
e BEARATREIE . YR, LR m BE AR RS R
(BB E, (R LA AR, SCEN AR R TRER. 5
AWFFCUESE, 25 BB AR 5 5 i N VSR AT R
P 2 AN G S BR B [ 10 400 e R Gy Th e

JERT BN SIS AIE S, JEUR I b kb SE B D R S R
23 5| AR T IR A P e 4 PR G B, R
JeE AR AT 25O B, DRI, RS FHLG TR )
PEA T WA R 2% K MR A0, AR Bk %,
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PR AR MR RO 5 R B ARG E
BEAZA5Y, SR Gt 10 6] T A J R T it 20 S o AN R
ZAR G F BT . ERASEIEREL— &R 511k
AFE Tty BT AR A SRS S, IR g 58 AR S 2
ThEEWR A, A5 S A 3 B M LT NPT RE, H
R PE IR K% B (10 Fi R £ e, AT e 35 P8 2 25 1)
AR, Biagi® ™ T I —TiMeta i HTE B, RJF R
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AET LY, BT ARYSCHEERAS K4 B I 5
B VAR TR UG I R TR AT AR 52 wk i, SR
HAEE, ARG I RRE B AT AR MBI F & A2 3 IR AN 14
TR [ bk, ERASTR AT B AT A S5 BT s 18] i 4o 3
AT i gRa 5 2 1328 31 A A 3R A B
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175301, ERASHL 555 IRALER S B4R A0 A o AR R LA
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IS5 ()% M I TR ER AS T Tt AN 52 4 AR [,
A REXSBIFFE 45 R AV 7 A i ey (3)WIF 78 18] R
ERASHR It MM PEAT 22 5%, AT RES XTEEWF TR A —
SE IR,

AW A REW], T AN FHER ASEE & 7] LA
T AL TE IR BB 3R AL AR RIS R, I
AR, 2FEAEAFRERTG AR X HE, KGR
i EANE Z AR R RN gt — 2D
T

NERR

Jinig FE 2 4R (enhanced recovery after surgery, ERAS)if
I FRAEE TR B 248 R O A BRI, AT~
ARIREBE I, B B e TR, AHICHTFU K ILERAS
A RENS JiJeg S5 A28 i A E .

el

AR, BEEERASHIAWTHE ™, 2 DAt 5T AL T AR
SEHEER A ST DL 835 A il PRACR, (B T
T BB R AEAF R A R TR RO AN —, PRI 3RAT
AR E NSRBI, S A TE R e LR
JSCHERASTE i K Im R RCRAEAT RGE. BHEERITPT

TH A
I VOB Meta 4V BT 1107 3%, S5 A1
ST T ERAS O (L3R M 18 K 92 17 2

SN,

Eoal

FRYETIE VAN /AEBR R AE, R 3 /377 CNKIL 48,
PubMed. Cochrane Library. EMBASE##E A J<iHik
TE e B8 B TR S FHER AS I BE AL RS . 945l
X BB AT, S B - 2 & IF 0.

AU Metad HT4s REH, S5 HRAIA L, ERASAHARSG3
FEALFRPLE(OR = 048, 95%CI: 0.30-0.78, P<0.05), A&
Ja SEEAE AR R PE R (OR = 0.51, 95%CI: 0.40-0.65, P<0.05);
PHARSG VR 2FAFERER LG8 L

AH R JLAFE R T ER A SHIH Ak 18 g 582 1 i A=
AR THAT TR IHINLSE, B Fas Rk
B, BRI T ER A SER 22 AT LASE i A 18 e i
I35 SEEAEAFR, WA RIFE ., 2FEFRERTHR
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