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Eligibility Criteria and Literature Search

A
Cochrane with checks of relevant reference

computerized study search of PubMed.

(o

Embase., and
lists was per-

formed using the search terms ““Enmhanced Recovery Afier
Surgery’” or ““Enhanced Recovery Protocols™ or ““Fast Track
Surgery’”™ and “‘children”™ or “adolescents™ or “‘paediatric pa-
tients™ or ““paediatric surgery.”” Only papers comparing ERAS
and non-ERAS traditional protocol in children undergoing
celective gastrointestinal surgery and reporting more than S
patients., in which objective clinical outcomes were measured.
were llllEea)in the study. Abstracts., papers reporting adult

and or mixed adult and pediatric population., containing not
only gastointestunal procedure or mcluding duplicated data

were BSIEESENrom the study. In the latter case, just the more
recent article was considered. [LLanguage restriction only to
q Engllsh articles was apphied.
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Fig. 1 Article scarch methods Articles identified from initial search
n=432

Studies excluded

n=251
't e No ERAS (144)
®

No Gastrointestinal (107)

Relevant articles
n= 181
Studies excluded
n=179
Adult (72)
F Not comparative (61)
Abstracts only (24)

Mixed adults and children (8)
Sperimental (4)

Articles retrieved from a more
detailed evaluation
n=11

Studies excluded

lrIIIIIIIIIIIIIIIIIIIIIII’ n=3
e NotinEnglish (2)

Duplicate (1)

Articles included in the study
n=8
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Data Extraction

Two reviewers independently examined all study abstracts in
duplicate. with disagreements resolved by consensus. Full-
text articles appecaring to mecet sclection criteria were
reviewed, and study data were abstracted in the same manner.
All the included studies were registered in an electronic
datasheet to analyze the study level factors (country of origin,
yvear of publication). procedure performed. numbers of pa-
tients, mecan age., and outcome mecasures analyzed in each
study. Then, data on primary outcome, including post-
operative complications, 30-day hospital readmission. L.OS,
and secondary outcomes, considering time to first defecation,
time to regular diet, intraoperative fluid volume, time to intra-
venous fluid stop. post-opcrative opioid usage, and costs were
collected from each study.

Risk of Bias Assessment

Bias assessment was perforimed by 2 study authors (A S, DFID)
using the Cochrane Collaboration checklist.! Differences
were resolved by consensus dlSCUSSlon Funnel plots were
wvisually asse : : i
subgroup an
have a high
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Table 1 Traditional versus ERAS protocol parameters

Traditional group

ERAS group

Pre-opcrative  Pre-operative counsclling Not required

Pre-operative howel preparation Mechanic bowel preparation for
7-10 days before surgery

Yes (malnounshed children would
receive enteral nutritonal support
by adding high-calorie formula to the
o] diety

Nutritional assessment and
treatment

Intensive (by surgeons, ancsthesiologist,
and nurses)

MNon routine bowel preparation

Yes (malnourished children would receive
enteral muntonal support by adding high-calorie
tormula to the onginal diet)

IPre—npemtive fasting (oral) I IFnsﬁng trom the previous midnight I
=

Use of sedative preanesthetic Yes, if required

Pre-operative antibiotics Within 60 min prior to the incision

Intraoperative  Anesthesia Cieneral

rEory Mo preference

Intracperative fluid management I Mo

Maintenance of normothermia ™o

Abdominal drainage mbes Y es, removed on PO 5—7

Post-operative MNasogastric tube Yes, removed on POD 46

Fasting from breast milk for 4 h, formula for
6 h. Drinking 109% glucose solution (10 mL/ kg,
prior to anesthesia)

2h

™o
Within 60 min prior to the incision

Combination of caudal and general anesthesia,
opioid-sparing or opioid-free
MIS is preferred

Yes. by monitoring the systolic pressure varnation.

| Turm off fluids within 48 h afier surgery ]

Abwavs

™o drains, unless they had much exudarion
during surgery

Mot used or used but removed as soon
#= possib]e

IEEL["}' rcmwval POD 1-2 I

All patients

Yes

—
Early feeding

Mobilization on POD |

IUn:IJIrdI catheters I IYa::, removed on POD 57 I
MNausca and vomiting prophylaxis Paticnts with symptoms
treatment
= : Z LY i MNo
1 I Mo oral intake for 56 da}fsl
outine post-operative MNo
socliliation oo
Pain assessment and analgesia No

Yes, scheduled opioid-free analgesia

EHUBRERE

-SEEHEZARILBEARME-
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Table 2 Characternistics of the included studics
Study Study Study type N of patients Mecan age Eiéiq Control Procedures Outcome measurces Follow- Limitations
oo nationality oo . population e up
JE Tt Cont e Comrol : i wiEey B
e %g i h%ﬁ FY  Towl Control Eras Control ERAS gd. BZ A BY 1,11] T “n %; Bﬁ 4238 =R
Vrecenak American Retrospective 71 26 45 15.3 1146 26 conventionally lleocecectomy LOS, Bowel function, time to regular Median 2y Retrospective, controls
2014 (10-18) (8-18) managed (laparoscopic) diet, opioid usage, complicatuons, were 26
patients disease progression conventionally
managed patients who
met inclusion critena
Cundy Australian  Retrospective 166 83 83 12.0 +/~ 122 44 83 pre-ERAS Uncomplicated LOS, anubiotic dosage, opioid Minimum  Retrospective, control

20106 3.0 29 patients appendectomy utilization, anti-emetic 12 was 83 conventionally
conventionally requirement, complications weeks managed patients who
managed met inclusion criteria,

not randomized
control group
Gao 2019  Chinese Rewrospective 125 57 (3 4.5 +/— 3.2 /- 57 conventionally Appendectomy, LOS. bowel function recovery time,. Not Not accurate estimation
0.58 0.53 treated patients pyloromyotomy, time to regular diet, time to reported of convergence time
transabdominal removal of tubes, post-operative for operations and
Soasve's procedure. IV nutrition time. hospitalization pre-operative fasting
Meckel's expenscs, and complications time. small samplce
diverticulum size. exclusion of
resection. reduction patients with more
of intussusception severe critical
conditions
Tang Chincse Prospective. 148 73 75 130+/—72 140+/68 73 randomized pull-through surgery LOS,. WBC, and CPR on PODI1. Not Limited sample size. not
2019 random- (month- (mont- patients (transanal, blood glucose at anesthesia and reported all the 15 parameters
ized s) hs) laparoscopic 24 h after. time to first defecation, were applied for all the
assisted, open) ume to regular diet, plasma patients, they received
markers on nutrition status on 1215 elements
PODS, intrmoperative fluid (median 14)
volume. time to IV stop.
complications, 30-day
readmission, hospitalization costs,
parental satisfaction and growth
from surgery o0 6 months after
Yeh 2019 American Retrospective 250 105 145 13.5 146 23 pre-ERAS Cholecystectomy LOS., opioid use, 30-day Not Retrospectively review,
review of patients readmissions reported awarencss of the
prospec- conventionally protocol may have
tively managed influenced the time of
collected discharge
data
Baxter American Reuospective 99 43 s6 16 43 pre-ERAS Heocecectomy, LOS, immoperative opioid use, Not Retrospective, single

2019 patients Partial/ Total in-hospital post-operative opioid reported center with limited
conventionally Colectomy., use, ume to regular diet, need for sample size, the
managed Proctectomy with opioid after discharge, general increased

J-pouch, lleostomy complications, and 30-day awareness on negative
closure readmissions opioids effect could
have influenced their
reduced prescription
Phillips American  Retrospective 51 23 28 14.1 12.6 23 pre-ERAS Ostomy closure, partial Los, use of regional anesthesia, Not Retrospective,

2020 patients or total colectomy opioid utilization, time to PO reported heterogencous mix of
conventionally (open and lap), intake>120 mL, 30 days surgical surgical procedures for
managed small bowel outcomes IBD. laparoscopic

resection (open and increased procedure
lap) within ERAS
protocol. small sample
size, not randomized
control group
Tan 2020 Chinese Retrospective 33 18 15 247 +/- 246 +/~ 18 pre-ERAS Choledochal cyst LOS, post-openative time of water Not Retrospective, limited
2.09 207 patients excision and intake, time to regular diet, reported sample size
conventionally roux-en-y hospital costs, complications.
managed hepaticojejunostom- 30-day readmissions

y (3D laparoscopy)
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HIEE) - RIEBRERIFFTFARRY PICO &
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Study name Type of szudy Strtistics for mach study
Odds Lower Upper

13850 Tt tmit  ZValue p-Value

Viecenak el ol 2013 Retrospacive 1325 035s 2177 o222
Cuncyetal 2016  Retrospocne 0L%0 0376 2293 0843
Gaoetal 2012 Retompectwe 1,325 0241 5248 0150
Tang et al, 2010 Prospecive, Random 0567 0130 2463 0758
Bader ¢1 a2 2019 Retraspecine 0625 0207 1824 033
Tan et al, 2020 Rebospoctw 0104 0005 2105 1375

0524
0517
o8
CcA49
CcA04
0,120

0.742 0.429 1.203 -1.007

0.286

Fig. 3 A Analysis of data and Forrest plot of incidence of‘complications”
does not show any statistical difference (p = 0.286, 12 = 0.000%)

D3ds ratio and 15 Ct A
—_—
—
0.01 X 1 12 180
Favtume s TRAN Farvir s i [RANL

16



(FAITH)

ST R SOSREIRER R 1T ?
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#&(Total up)aEl A4S R ? FZ B M (Heterogeneity)?

BzREZED 1 BREBRE2RMAANERER - | BEBER N SEGRBNEREHEINERE

BRI, oS EHERETHRS DT (meta- EEEEEY FERITEREZERE(FT
analysis), L " R#E 4 (forest plot) 2IRMRA | HiEE) - RESREERMFRP AR PICO K
REFENLEESEDHT - MR A B EREEMNRER -

Stirty —are Top= al nsuoy Slatinace dar gach naisy dde ratia wed Gt £ E |
Oodn. - Lowss pper
hilia L Enll JI-Vebm §-VELN

Yrerorssk o ml , FOI4 Hooeperiees 10500 Liavd 1. 3TE 0 587 [ 5 iy

Gl ml | SO MeSrepecis DA DO 4 142 0. 0 4ra ! -

Ednliei af @, JIIU NS omperlas 00T bl b | 1, /=t LN LA ki ] —.l—

Tk B, S5 T T ] L2 g s OIS [ F ]

Prillps ol al 2000 2 Rebeasselae 10113 G343 4 35 0 L3 [ ] ?
0.759 0.396 1453 -0.832  0.406

aou B4 i 15 b2

[ o] iy B B

B Analysis of data and Forrest plot of incidence of “30-day readmission”
does not show any statistical difference (p = 0.406, 12 = 0.000%).
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H - FIIL AR E’J = %EE*EL'
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analysis), L " R E 4 (forest plot) 2IRMF 5T 45
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EERER N BERRNERERONERE
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MRTE RN ENEEENREA -

Trochy mars Tree of atudy Statizzes for euct miaedy
vidn. Lewer Ligpaer
ratia [Fot] e D-Wahees  p-iaioe
STkt o Al A4 Fe A0E BI7S LTSN 3L ERE
Sty ol o | i oy i A TEG FF DEED = Bt 0] g |
Gao el all, J0I0 Ao D) D02 00 iS5 W il ]
==l w30 (B T T N s i 518 LE0 m B 0 Do
a4t 01 P Crigs = v sS4 4 S =B 101
oy el il e B Frmr Ol e ki s 248 T HES 1L
= e ., G Foetroenr - [ I i ] A  —Sas 050
e RO Hossty oy sy =1 k- 1.1 oodT

C Analysis of data and Forrest plot of “length of hospital stay” shows a
significant difference favoring ERAS group (p < 0.0001, 12 =
97.329%).

0.310 0.241 0.401 -8.986 0.000

e N L] | ey W N0
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ST R SOSREIRER R 1T ?

T-EEEEURENERE H-slmAERIEMIA-
#&(Total up)aEl A4S R ? FZ B M (Heterogeneity)?

BzREZED 1 BREBRE2RMAANERER - | BEBER N SEGRBNEREHEINERE

s SRAHT, ol e WA RET A S 0 T (meta- HEEAEEN FERN GERESRE(F
analysis), lZ LA " RME , (forest plot) 2IRMELE | AiaE) - RESFERIFFRPAER PICO &
REREBMNMLEEZEMD - MR EFRNENEERNIRA -
Sm nNxse Tipe of svadty Satistics for each study Odds ravis and S5°%. C) D
Cdds Lower Upper
ratis Eein iz T-Value p-Vaiue
Viecenak et gt , 2014 Retrospective 0308 01125 0751 258 0010 —a—
Gaoetal 2019 Retrospoctive 0002 0000 0000 L54s 0000
Tangetal, 2099 Prospectve, Random 0,337 0,185 0612 3570 0000 -B-
0.213 0.130 0.349 -6.133 0.000 <>
001 o1 1 10 105
_Naviuns ERAS Favewrs Roa kAt

D Analysis of data and Forrest plot of “time to first defecation”’shows a
significant difference favoring ERAS group (p value <0.0001 , 12 =
99.117% ) -
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ST R SOSREIRER R 1T ?

T-EESELURBANERE H-slmAVGERESHII-
#& (Total up)si BB #4ER? £ 5 4 (Heterogeneity)?

BZAZ) 1 BEREREZIRFAIMARGERER - {-EEEZFE'%?R_F,%@Eﬁ%ﬁﬁ%ﬁ%ﬁ%ﬂ‘ﬁﬁﬁﬁlﬂ%ﬁ

GAE R, O ST H AR ET RS 2T (meta- fét CEEEBM FERIEEEEGRBE(T
analysis), L " R E 4 (forest plot) 2IRMF 5T 45 %) - IRIESRERMIEFABR PICO &
REHBENMEEE M - Eﬂnﬁ/ﬁ R EEMHNRER -

Study name Type of study Statissics for each study Odds rasio and $37% CH E
Odds Lower Upper
rasio it it I-Value p-Valve

Viecenak o al 2014 Revwospecive 0306 01325 07151 2586 0010
Gaocetal 2019 Rescspectve 0000 O000 0000 15700 0.000
Tang et sl 2010 Prospective, Randarm 0033 0016 0067 9515 0000
Bader et i, 2019 Ratrospecsve 038C O©183 0792 2583 00
Tan et af 2020 Retospechve 0.0 ©00s 0OO0Gs 50209 0000
F"’dcv‘;l’".al, 2020 ReYospacive 0279 07200 G TE3 -2 4206 00315

0.108 0.073 0.160 -11.109 0.000

100

Fovinet s Row E2AS

E Analysis of data and Forrest plot of “time to regular diet’shows a

significant difference favoring ERAS group (p value <0.0001, 12 =
98. 065%) :
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ST R SOSREIRER R 1T ?

T-{EBAEGURBHERE H LAY A R E S 1H-
#&(Total up) sl BE 4G R ? H 5 (Heterogeneity)?

BZzRZED 1 ARERS2RMMMANERER - | EEBER N SERBNEREBRINERE

HAESRARM, Ot S RETHR S DT (meta- HEEREREN FERTEEEEEHE(T
analysis), 2L " RWE 4 (forest plot) 2R | HiEE) - RESRERIMRPARM PICO &
REFEMNEEEEDHT - MR AR ENEZEMNRE -

Study name Type of snudy Seatistics for each ssudy Odds ratio and 95% Cf F

———t et e e s s A

Odds Lower Upper
mie  fmis  Emit 2Value pValue

Vrecenak et al, 2014 Retrospecve 0615 0255 1481 1088 0278
Tangetal 2019  Prospecive, Random 0031 0015 0063 0842 0,000 -

Bader edad 2019 Retrospecive 0287 07 0600 3299 0001
0.145 0.094 0.226 -8.549 0.000

8,01

favpurs ERAS Tovours SonLRAL

F Analysis of data and Forrest plot of amount of “intraoperative fluid
administration” shows significant difference favoring ERAS group (p
value <0. 0001 12 =93.737% ) -
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T 1’E%E§l’l%{*§$u . % X, WG H = FIIL )73 E’J 7y =] %ZEE*EL'
#a(Total up)zlBE#4E R ? H£ 5 M (Heterogeneity)?
EZEED 1 ERERE2IRMMANGERER - | £E2EER N 2ERARNERERIERE
AR, oS EERETHRS DT (Mmeta- S EEEEEN FEENMEEEEHRE(F
analysis), lZ LA " RME , (forest plot) 2IRMELE | AiaE) - RESFERIFFRPAER PICO &
RETFBMLEESEDHT - M5 RN EREEUNREA -

Study name Type of study Statistics for each study Odds ratio and 95% ClI G

~—

Odds Lower Upper
ratio  himit timit ZValue p-Value

Gao etal, 2019 Retrospectve 0000 0000 0000 -15548 0000 f
Tang ot ot 2019 Prospectve, Random 0033 0016 0066 -9546 0000 -

0.013 0.006 0.025 -12.411 0.000

Favoers ERAS favours Son £2AS

G Analysis of data and Forrest plot of “time to intravenous infusion stop”
shows a significant difference favoring ERAS group (p value <0.0001, 12
=99.441%
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ST R SOSREIRER R 1T ?

T-EESELURBANERE H-slmAVGERESHII-
#& (Total up)si BB #4ER? £ 5 4 (Heterogeneity)?

r_l

BZAZ) 1 BEREREZIRFAIMARGERER - {-EEEZFE'%?R_F,%@Eﬁ%ﬁﬁ%ﬁ%ﬁ%ﬂ‘ﬁﬁﬁﬁlﬂ%ﬁ

GAE R, O ST H AR ET RS 2T (meta- fét CEEEBM FERIEEEEGRBE(T
analysis), L " R E 4 (forest plot) 2IRMF 5T 45 %) - IRIESRERMIEFABR PICO &
REHBENMEEE M - Eﬂnﬁ/ﬁ R EEMHNRER -

Study name Type of study Statistics for each study Odds ratio and 95% ClI H

Odds Lower Upper
ratioc  Eimit Imit  2-Value p-Value

Vieconak of al 2014 Retrospectve 0372 0152 0005 -2.179 0029 —
Cundy et al, 2016  Relrospectvo 0608 0348 1058 -1,768 0077 -
Yea ot al, 2019 Retrospectve 0461 0201 0731 3204 0001 fal
Baxder o of , 2019 Retrospectve 0,287 0,137 0603 -3209 0001 —.—
Phélips of al, 2020 Rotrospechve 0179 0062 0513 3,190 oo —_——
0.421 0.315 0.562 -5.864 0.000 ‘
0,01 0,1 1 10 100

Freowis [RAS Tavours NondRAS

H Analysis of data and Forrest plot of “post-operative opioid administration”
shows a significant difference favoring ERAS group (p value <0.0001 , 12=4.762%)
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0,01
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| Analysis of data and Forrest plot of “costs’shows a significant difference
favoring ERAS group (p value <0.0001,0R 0.084)
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