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Application of enhanced recovery after surgery in setting of liver
surgery: a Meta-analysis

SONG Wei, ZOU Shubing
(Department of Hepatobiliary Surgery, the Second Affiliated Hospital, Nanchang University, Nanchang 330000, China)

Abstract Objective: To systematically review the effectiveness and safety of the use of enhanced recovery after surgery
(ERAS) in the setting of liver surgery.
Methods: The randomized controlled trials (RCTs) regarding using ERAS in the setting of liver surgery were
collected by searching several national and international online databases. The retrieval time was from inception
of the database to June 2018. Article screening, data extraction and quality assessment were performed by two
independent reviewers according to the defined inclusion and exclusion criteria, and then, Meta-analysis was

performed by using RevMan 5.3 software.
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Results: Nine RCTs were finally selected with a total of 1 140 patients composed of 555 cases in ERAS group
and 585 cases (undergoing traditional perioperative management) in control group. The results of Meta-
analysis showed that in ERAS group compared with control group, the incidence of postoperative complications
(RR=0.58, 95% CI=0.45-0.75, P<0.05), length of hospital stay (WMD=-2.47, 95% CI=-3.14--1.79, P<0.05),
time to first flatus (SMD=-0.90, 95% CI=-1.43--0.36, P<0.05), hospitalization costs (SMD=-0.91 95% CI=
-1.38--0.44, P<0.05), and intraoperative blood loss (WMD=-22.64, 95% CI=-41.23--4.05, P<0.05) were all
significantly decreased. There were no statistical differences between the two groups in respects of the incidence of
postoperative bleeding, bile leakage, liver failure, pleural effusion as well as operative time (all P>0.05).

Conclusion: Use of ERAS protocols in the setting of liver surgery is safe and effective, and it can also reduce

the length of hospital stay and incidence of postoperative complications, and thereby accelerate postoperative

recovery of the patients.
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Figure 1 Literature filtering process
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Table 1 The general features of the included studies

HAE (n) AElE (%)

P (5 1 %0)

2% 2j: 5 = 7 Iﬁ
W ERASZ4]l X4l  ERAS 4l X} HEZEL ERAS 41 *JHR4l ARt ERASUH
TR, % 2013") 135 162 54.03+11.36 52.55=+11.33 111724 133/29  1),2),3).4),5),6) 11
FININAT , 2 2014" 30 18 — — — — 1),2),3),4) 7
WAL, % 2011™ 41 40 46 +22 45+23 28/13 30/10 1),2),4).5) 14
Bk AL | 45 20111 20 20 441175 487 +16.6 16/4 13/7 1), 2), 3), 4), 5), 6) 12
T, % 2014 20 20 51+12 48 + 11 18/2 18/2 1).2), 3), 4), 5), 6) 13
He, % 2015 48 38 563 163 604 +20.7 22/26 18/20 1), 2), 3), 4), 5), 6) 12
Jones, % 20131 46 45 64 (27~83) 67 (27~84) 31/15 23/22 1),2),6),7) 15
Lu, %5 2014 135 162 54+11.4 52.6+11.3 111/24 133/29 1), 2), 3), 5), 6) 12
Ni, % 2013™ 80 80 484 =156  50.1 £21.8 66/14 59/21 1), 2),3), 5), 6) 13

T 1) RJEIFRAE; 2) RIGEBEE; 3) EUCHEURE; 4) EBER; 5) FARRE; 6) ARdiiiit; 7) kst
Note: 1) Postoperative complications; 2) Length of postoperative hospital stay; 3) Time to first flatus; 4) Hospitalization costs; S) Operative
time; 6) Intraoperative blood loss; 7) Rate of mortality
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Table 2 ERAS programs of the included studies
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FAGE G , A5 ADRCT! 7 hr 45 5 P Al 2 it
B BT IARCTNSE R B0H0E o 5 MR 2 4
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Table 3 Quality assessment of the included studies
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0.45~0.75, P<0.05) . JF 18 F1RE j 55 0 41 4 B
Wi s, ERAS ARG BT &GE & 4 R B A% T

HE 2H

PR E=

Xf

RR=0.52, 95% CI=0.33~0.81,

H (RR=0.60, 95% CI=0.45~0.81,

P<0.05;
P<0.05) (Kl2) .,

ERAS A pag:igic] Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
FEEH
Jones, %5 2013 8 46 14 45 11.9% 0.56 [0.26, 1.20] B
Lu, 25 2014™ 7 135 12 162 9.2% 0.70[0.28, 1.73] 1
Ni, & 2013 24 80 37 80  31.0% 0.65[0.43, 0.98] —
T, 4 2013 6 135 10 162 7.6% 0.7210.27, 1.93] B R
fEE 4 2001™ 4 41 5 40 4.2% 0.78 [0.23, 2.70] - 1
BEgREE | 25 2011™ 320 220 1.7% 1.50[0.28, 8.04]
B, 4 2014 220 13 20 10.9% 0.15 [0.04, 0.60]
Subtotal (95% CI) 447 529 76.5% 0.60 [0.45, 0.81] <
Total events 54 93
Heterogeneity: Chi’=5.60, df=6 (P=0.47); '=0%
Test for overall effect: Z=3.36 (P=0.0008)
FEREsR 2
He, % 2015 7 48 6 38 5.6% 0.92[0.34, 2.52] T
FINAF] , £ 2014 11 30 17 18 17.8% 0.39[0.24, 0.63] -
Subtotal (95% CI) 78 56 235%  0.52[0.33,0.81] >
Total events 18 23
Heterogeneity: Chi’=2.63, df=1 (P=0.11); '=62%
Test for overall effect: Z=2.86 (P=0.004)
Total (95% CI) 555 585  100.0% 0.58 [0.45, 0.75] *
Total events 72 116 ) . ) )
Heterogeneity: Chi’=9.28, df=8 (P=0.32); '=14% Y ' ' '
Test for overall effect: Z=4.22 (P<0.0001) 0.02 E(;{Ag . 1 - éﬂl 0 50
Test for subgroup differences: Chi’=0.32, df=1 (P=0.57); ’=0% o e
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Figure2 Comparison of the overall incidence of postoperative complications between ERAS group and control group
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ERAS & PopiicE| Risk Ratio Risk Ratio

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

Jones, 25 20137 0 46 1 45 19.0% 0.33[0.01, 7.80]

Lu, 25 2014 0 135 3162 39.9% 0.17[0.01, 3.29] -

Ni, £ 2013 1 80 1 80 12.5% 1.00 [0.06, 15.71] - 1

TR, %% 2013 0 135 2 162 28.5% 0.24[0.01, 4.95]

Total (95% CI) 396 449  100.0% 0.32 [0.08, 1.34] -l

Total events 1 7 i \ ! |

Heterogeneity: Chi*=0.86, df=3 (P=0.84); '=0% 0.001 0.1 1 10 1 000

Test for overall effect: Z=1.55 (P=0.12) ERAS 4 X AR

B 3 ERAS A5XRAARFHMEEFRMLE
Figure 3 Comparison of the incidence of postoperative bleeding between ERAS group and control group
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ERAS A TERLH Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
FrREAH
Ni, % 2013™ 380 2 80  319% 1.50[0.26, 8.74] —
AL & 2011™ 0 30 1 18 29.6% 0.20[0.01, 4.76] -
Subtotal (95% CI) 110 98  61.5% 0.88 [0.22, 3.56] g
Total events 3 3
Heterogeneity: Chi’=1.18, df=1 (P=0.28); P=15%
Test for overall effect: Z=0.19 (P=0.85)
FERESEA
He, 4 2015 1 48 0 38 8.9%  2.39[0.10, 57.01]
PMINA] , &5 2014 0 30 1 18 29.6% 0.20[0.01, 4.76] =
Subtotal (95% CI) 78 56 38.5% 0.71 [0.11, 4.59] ———
Total events 1 1
Heterogeneity: Chi’=1.16, df=1 (P=0.28); '=14%
Test for overall effect: Z=0.36 (P=0.72)
Total (95% CI) 188 154  100.0%  0.81[0.26, 2.49] B ol
Total events 4 4
Heterogeneity: Chi’=2.39, df=3 (P=0.50); ’=0% f f l f
Test for overall effect: Z=0.37 (P=0.71) 0.01 0.1 1 10 100
Test for subgroup differences: Chi’=0.03, df=1 (P=0.86); ’=0% ERAS 41 AR

B 4 ERAS A5RAARGIEERERHLILE

Figure4 Comparison of incidence of postoperative fistula between ERAS group and control group
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JEGEITF N RR, HCR I & ROV AL, 45 R oK,
ERAS 4 XTERZA Risk Ratio Risk Ratio

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

Ni, 46 2013 2 80 4 80 74.6% 0.50 [0.09, 2.65] ——

T, % 2013 0 135 1 162 25.4% 0.40[0.02, 9.72] -

Total (95% CI) 215 242 100.0% 0.47 [0.11, 2.08] -

Total events 2 5 N L N \

Heterogeneity: Chi*=0.01, df=1 (P=0.90); ’=0% 0.002 0.1 1 10 500

Test for overall effect: Z=0.99 (P=0.32) ERAS 41 Xt BE 2
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Figure 5 Comparison of the incidence of postoperative liver failure between ERAS group and control group
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ERAS 4 TERLH Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Jones, 45 20137 0 46 1 45 9.9% 0.33[0.01, 7.80]
Lu, %5 2014 0 135 1 162 8.9% 0.40[0.02, 9.73]
Ni, 5 2013 6 80 7 80 45.9% 0.86 [0.30, 2.44] %
TR, 4% 2013 0 135 1162 8.9% 0.40 [0.02, 9.73]
SRAEHE 45 2011M) 1 41 1 40 6.6%  0.98[0.06, 15.07]
B, 4 2014 1 20 3 20 19.7% 0.33[0.04, 2.94]
Total (95% CI) 457 509  100.0% 0.63 [0.29, 1.38] ®
Total events 8 14 ' ; ' '
Heterogeneity: Chi’=1.08, df=5 (P=0.96); ’=0% 0.005 0.1 1 10 200
Test for overall effect: Z=1.16 (P=0.25) ERAS 4H it HB4H

6 ERAS H5XRARFHIPEIRRE EEZRIELE

Figure 6 Comparison of the incidence of postoperative pleural effusion between ERAS group and control group

ERAS A XTERZH Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight I}, Random, 95% CI 1V, Random, 95% CI
FrEg4H
Jones, 4 2013 3 074 46 6 074 45 15.0% -3.00[-3.30,-2.70] -
Lu, 45 20148 10 222 135 13 296 162  13.9% -3.00[-3.59, -2.41] =
Ni, 5 2013 52 23 8 67 29 80 127% -1.50[-2.31,-0.69] =
TEF, % 2013" 1156 3.1 135 13.87 508 162 11.9% -2.31[-3.25,-1.37] e
ABE L2 2011™ 92 27 41 132 3.1 40 10.0% -4.00[-5.27,-2.73] —_—
BEGRZE | 45 2011™ 6.5 1 20 75 15 20 128% -1.00[-1.79,-0.21] —_
HREME, 4 2014 7 08 20 85 09 20 142% -1.50[-2.03,-0.97] -
Subtotal (95% CI) 477 529 90.5% -2.29[-3.00,-1.58]

Heterogeneity: Tau’=0.77; Chi’=52.16, df=6 (P<0.00001); '=88%
Test for overall effect: Z=6.32 (P<0.00001)

IEREER4E

He, %5 2015 6 296 48 10 592 38  64%
FINERA] , 4522014 1012 5.88 30 1445 575 18 32%
Subtotal (95% CI) 78 56 9.5%
Heterogeneity: Tau’=0.00; Chi’=0.03, df=1 (P=0.87); '=0%

Test for overall effect: Z=4.55 (P<0.00001)

Total (95% CI) 555 585 100.0%

Heterogeneity: Tau’=0.77; Chi’=55.26, df=8 (P<0.00001); '=86%
Test for overall effect: Z=7.15 (P<0.0001)
Test for subgroup differences: Chi’=3.44, df=1 (P=0.06); I’=70.9%

—4.00 [-6.06, —1.94]
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Figure 7 Comparison of the length of postoperative hospital stay between ERAS group and control group
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Figure 8 Comparison of the first flatus between ERAS group and control group
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Figure9 Comparison of the hospitalization costs between ERAS group and control group
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Figure 10  Comparison of the operative time between ERAS group and control group
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