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BT 5 FUE 3 3R )o Meta S0 T 45 3 o, WAL A F AR R] A h i et A e i 51155085 JE A 25 5 ( 1
P>0.05) 5 RIS SUERYPEIE RE & A R WAL T XYL (OR=0.37, 95% CI=0.23~0.59, P<0.000 1) ,
o = B g 45 101 R e & B B (OR=0.51, 95% CI=0.29~0.89, P=0.02) ; &4 2H 5 % R 4H i
BB VE I RO R LR GH# %% (OR=0.89, 95% CI=0.67~1.18, P=0.41) , H&JEYLEIf %
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Meta-analysis of the efficacy of preoperative immunonutrition in
patients undergoing pancreaticoduodenectomy

LIU Xiaoyan', CHAI Changpeng’, ZHOU Wence"*

(1. School of Nursing of Lanzhou University, Lanzhou 730000, China; 2. Second Department of General Surgery, the First Hospital of Lanzhou
University, Lanzhou 730000, China)

Abstract Background and Aims: Immunonutrition can improve the body's nutritional status, regulate the body's
immune system, control the excessive inflammatory response in the body, and speed patients' postoperative
recovery. However, there is no final conclusion about the influences of preoperative immunonutrition on

patients undergoing pancreatoduodenectomy (PD). Therefore, this study systematically evaluated the efficacy of
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Methods: The randomized controlled trials (RCTs) concerning PD patients receiving preoperative
immunonutrition were collected by a computer-based search in several national and international databases from
the time of inception to July 2019. After literature review and screening, data extraction and assessment of risk of
bias of the selected studies by two reviewers independently, Meta-analysis was performed by using RevMan 5.3 software.
Results: A total of 11 RCTs were included, involving 614 patients, with 310 in study group (receiving preoperative
immunonutrition support) and 304 in control group (receiving conventional nutrition support before operation).
The results of the Meta-analysis showed that there were no significant differences in operative time, intraoperative
blood loss and number of cases requiring intraoperative blood transfusion between the two groups (all P>0.05);
the overall incidence of infective complications in study group was significantly lower than that in control group
(OR=0.37, 95% CI=0.23-0.59, P<0.000 1), which was mainly driven by the significantly low incidence of wound
infection (OR=0.51, 95% CI=0.29-0.89, P=0.02); in study group versus control group, no significant difference
was noted in the overall incidence of non-infective complications (OR=0.89, 95% CI=0.67-1.18, P=0.41) as well
as the incidence of each specific non-infective complication (all P>0.05); the length of hospital stay of study group
was significantly shorter than that of control group (MD=-1.91,95% CI=-3.21--0.60, P=0.004).

Conclusion: The current evidence indicates that the preoperative use of immunonutrition in PD patients is
beneficial to reduce the occurrence of postoperative infective complications, shorten the length of hospital stay,
and promote postoperative recovery. However, due to limitations of number and quality of the included studies,
the above conclusions need to be verified by more high-quality studies.

Pancreaticoduodenectomy; Immunonutrition; Meta-Analysis
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Figure 1 Literature screening process and results
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R1 MANFARPIEREBE
Table 1 The general characteristics of the included studies

- AR (n) Fig () e

A et R /AR YL/ XL i
Stotwinski, 2 ' 2011 bkl 9 26/24 61.8+8.7/62.5+9.2 RCT
Gade, %5 2016 P 19/16 68 +5.17/69 + 4.33 RCT
Suzuki, 2 12010 [ERN 10/10 62 +4/66 +3 RCT
Ashida, Z& " 2019 H A 11/09 69 + 6/64 + 11 RCT
Hamza, % 12015 e[ 17/20 63 +1.83/67 £ 1.17 RCT
Aida, 25 12014 H A 25/25 66.4+1.5/65.1+1.9 RCT
TIFZ ®12017 hE 25/25 59.7 £ 13.3/59.0 £ 9.4 RCT
Gianotti, 25 2002 =il 102/102 62.3+12.3/63.4+11.9 RCT
Gunerhan, £ *"1 2009 +HH 16/13 64.56 + 16.16/64.38 + 11.67 RCT
McCarter, £ ¥ 1998 E35| 13/11 62.0 +2.3/66.0 + 4.4 RCT
Barker, 4 219013 TRAE 46/49 61.2+13.3/64.5 + 15.3 RCT

1) PR 2) ARrpokifii; 3) RPHEIMALG 4) BT AAE AR 5) HiIBR AR 6) BRIRMeRh KA 5%
7) HT KA 8) WIMAEALER; 9) JRIBIEHA AR 10) ABAMIF AR AR 1) BOELAER; 12) HilEs kiR %k
AR 13) EIEA R AR 14) AEBERTE]
Note: 1) Operative time; 2) Intraoperative blood loss; 3) Number of cases requiring intraoperative blood transfusion; 4) Incidence of infective
complications; 5) Incidence of wound infection; 6) Incidence of intra-abdominal abscess; 7) Incidence of pneumonia; 8) Incidence of bacteremia;
9) Incidence of urinary tract infection; 10) Incidence of non-infective complications; 11) Incidence of pancreatic fistula; 12) Incidence of delayed

gastric emptying; 13) Incidence of intraperitoneal hemorrhage; 14) Length of hospital stay

F1 MANARPERIFE ()
Table 1 The general characteristics of the included studies (Continued)
e Tt 15 .

HARFE ER SRR/ X IR (4) ERIBE LD
Stotwinski, 45 "' 2011 W20 GPEE SR | BRI 5 1),2),3)
Gade, % 22016 P GPEETE | HIRE 7 1),2)
Suzuki, %5 #2010 H A GPEESE [ HRIRE 5 1),2),3), 4), 5), 6), 10)
Ashida, % ** 2019 HAR GPEE ST | bR 37 7 1),2),3),5),6),7),8),9), 11)
Hamza, % 2015 B[ GREE TR | FREE 7 14 1),3)
Aida, %5 12014 SN GPEESE | HIIRE 5 1), 2), 3),4), 5), 6), 8),9), 10), 11), 12), 13)
FH= 2017 i WREE T | HIIE 7 1), 2),4),5),6),7),9), 10), 11), 12), 13), 14)
Gianotti, 25?2002 BARA GREE TR | W IE TR 5 1),2), 3), 4), 5), 6), 8), 9), 10), 11), 12), 13), 14)
Gunerhan, % 712009 A+ HH RIEE SR IS SR 7 1),4),5),7), 10), 14)
McCarter, 25 ¥ 1998 B RPEE ST | TS TR 7 4), 6), 8),9), 10), 14)
Barker, %5 2013 TRKH)E PEESE [ EIE SR 5 1), 5), 14)

FE: 1) FARME; 2) Rkt 3) RPEIMALG 4) BUEIAAE A AR,
7) Mg KA 8) WMAE R AR 9) IREFEGR A
A 13) NI LR AER 14) AEBERTE]

Note: 1) Operative time; 2) Intraoperative blood loss; 3) Number of cases requiring intraoperative blood transfusion; 4) Incidence of infective

5) PP R R A 6) MR A2 %
10) REEMEIFAAE AR 1) PR ER; 12) B ER K

complications; 5) Incidence of wound infection; 6) Incidence of intra-abdominal abscess; 7) Incidence of pneumonia; 8) Incidence of bacteremia;
9) Incidence of urinary tract infection; 10) Incidence of non-infective complications; 11) Incidence of pancreatic fistula; 12) Incidence of delayed

gastric emptying; 13) Incidence of intraperitoneal hemorrhage; 14) Length of hospital stay
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B T FRE AR bR, A IR0 S 2 S 0 R
4 F AR A 5 22 5 RS B X (MD=3.94,

95% CI= -3.67~11.55, P=031) ; A 7 Wiffsg ">
B 7 FARK MR bR, G800 5 5 2 5 %
AR R I R 2 R B S E L ( MD=60.75,
95% CI=-78.86~200.35, P=0.39) , {H I’=81%,

553 1] X, 55 ARIRIE St i+ — 38 Ik 47 380N Meta 97 305
*2 HWASHRBREANEFEFRIFAR
Table 2 Nutrition support protocols of study group and control group
e BT IR R -
W (RBEESFR) X HRAE (BREE TR/ HRURE )

Stotwinski, % " 2011 WHEBMN, — TRIURIR . — ZBRSIRIR PRIEE IR

Gade, %2016 — ALK E

Suzuki, 45 112010 MR, -3 BRI RNA WRIKE

Ashida, % %2019 ZRIRIR PREE SR

Hamza, 55 ' 2015 WER . -3 ZAMARIITR . mRNA PRUEE TR

Aida, 55 *12014 AR, o-3 IRIITRHA RNA R

TH=Z 12017 fi A WK E

Gianotti, %5 2002 R . w-3 IR RNA WHIRE

Gunerhan, %5 2712009 WEBR, o-3 J515HF RNA K E

McCarter, %5 % 1998 WER . -3 RN, PRUEE IR

Barker, % #2013 MR, — TRTUGERR . — T oS IEIR HIIRE

* 3 WMANHRIEERBEIEN
Table 3 Assessment of risk of bias of the included studies
" o B TR EFRTEI :
PATFF BERLI T rBCReE RERZAE BRThE o BRI HoA i o e 5

Stotwiniski, % " 2011 ANiE#E HHEE BITARE A SEHRE i NGy
Gade, %5 " 2016 AN Gk EES) NG NER e 0 ANIHHE
Suzuki, 25”2010 ANHFE GazilfEES) YENE] NEHE SR = NG
Ashida, % #2019 NEHE R BITRE & SR # NiEHE
Hamza, % *12015 NGy NGy BITAREH NG HE HiRH & NGy
Aida, 55 *%12014 AN EAGiEES) BITARHE G R o N
TIr= 12017 NIHRE NIHRE NIHRE NIHRE SE Rk e NIHRE
Gianotti, % "2002 M E Rk BOTRHE RNiEHE it b NiEHE
Gunerhan, 55 #2009  ANJE#E AN A BHARE AN HE 56 i ANHHE
McCarter, %5 ** 1998 AiExE A4 = NG SR & AN
Barker, % ™ 2013 NERE Gzl e & NG SEEE # NI
2.3 Meta &R 2% — HEBR SCHk, H P U6 4 >0.05, BB %

ST RS, PDEFARTS TR
PEE IR OSBRI D R i B, H R 2 fE R A
;A SCHR A 6 T gy R GE T
A gy i B E BIECE AR, SRR R I A S
X BEZH R o B AR R L R 22 R R Rt R R
X (OR=1.23, 95% CI=0.78~1.95, P=0.37)
(£4),

x4 KB ASRARPIEREE
Table4 Comparison of the intraoperative variables between study group and control group
ST A PIASCHREL AR ‘( n) j?ﬁﬁﬁﬁﬁﬁ%% i Meta 43 B4 5
(n) XHHRZH /iR H T (%) P OR/MD 95% CI P
FARHFE] (min) 10 289/294 43 0.07 [ 5 3.94 -3.67~11.55 0.31
AR MR (ml) 7 211/218 81  <0.0001 FtiAIL 60.75  —78.8~200.35 0.39
A Mg (n) 6 190/191 0 0.84 fii] 5 1.23 0.78~1.95 0.37

232 EAEMWIFRE YASCHRAA 7 TWiREE P
i 18 TR I KRR SR AR, BE AL RN AR AL G T g
Mrah o, Pl BRI &R & A R %
SIG ¥ E X (OR=0.51, 95% CI=0.23~1.13,

© WA )3 i [ & F A F A EFH

P=0.10) , {H I'>50%, VL 3CHk & 40 2010 4F
RH, KW, KRFEMAE 2010 4 Z )5 3
HROT ST R BT, 0 2H R8O Ve O RE R AR R R
H 84t % & X (OR=0.28, 95% CI=0.14~0.58,
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P=0.000 7) , if i % —HEBR SCHR Lt — P A R T
JEE R TR, R 2 RE SCHR P R S v ) R
TR, BRI SCERZ A, P4 R BRI R E
KERZERAS 2 E X (OR=0.37, 95% CI=
0.23~0.59, P<0.0001) . 7F 4% &Ytk It KA,

R4 5 1YL &R R X 4L AT (OR=0.51,

95% CI=0.29~0.89, P=0.02) , M &% % % A 4

T2 X 50 41 8 e i & 4= % (OR=0.82,
95% CI=0.34~1.96, P=0.65) . fifif¢ % /E% (OR=1.13,
95% CI=0.26~4.89, P=0.87 ) | I Ifil i & 4= %4 ( OR=0.31,
95% CI=0.07~1.34, P=0.12) . JR B& & J¢ & £ &
(OR=0.97, 95% CI=0.29~3.27, P=0.96) I 1k & 3%
TRPAHAL, AMAZE LA RER TG FE X
(£5) .

*5 RBRASHRBRABREEARERERILR

Table 5 Comparison of the incidence rates of infective complications between study group and control group

RO IASCHREL  FEAREE (n) zﬁf}ﬁ‘ﬁmﬁéﬁ% A Meta 4Bt 5
(n) XA AR T (%) P OR 95% CI P

SR I ARE 7 191/199 55 0.04 FifibIL 0.51 0.23~1.13 0.10

2010 4F )5 4 69/71 3 0.38 il 0.28 0.14~0.58 0.000 7

2010 4ERif 3 122/128 75 0.02 Fifi H1L 1.18 0.23~6.02 0.85

Fe Sk 6 180/186 17 0.30 [if] & 0.37 0.23~0.59  <0.000 1
55 151 R 7 229/232 0 0.87 [ 5E 0.51 0.29~0.89 0.02
JI B e 5 353/352 0 0.88 Eil 0.82 0.34~1.96 0.65
Jili % 4 68/74 0 0.64 [#] % 1.13 0.26~4.89 0.87
PRI I 4 147/151 18 0.30 Eib 0.31 0.07~1.34 0.12
DR %R 4 147/151 0 0.49 [ 0.97 0.29~3.27 0.96
2.3.3 AFRAEBIFRE WASCEPASBH O K A R (OR=-0.01, 95% CI=-0.08~0.06,

gy PG T AR R Y VRO K R bR, B E
LONECSEESIR AR TECE SR LR EPSE | P
O K AE K A %28 S R SE 4 3 X (OR=0.89,
95% CI=0.67~1.18, P=0.41) , H tf X % 241 Bk

P=0.73) . HHEE LR K EZ (OR=1.00, 95% CI=
0.48~2.10, P=1.00) . M&JFE i 1l %&£ % ( OR=0.53,
95% CI=0.14~1.97, P=0.34) 55X} B4 1) 2% %
LGB (£6)

*6 HWBRASMRBRAFBRPEFLERERILR
Table 6 Comparison of the incidence rates of non-infective complications between study group and control group
\ HASCHREL HEAE S PR g4 R ST Meta S} 125 4
J - ﬂ

SRR (n)  XBH/RBRA P (%) P HLRIER OR 95% CI P
SARBGETF RAE 5 157/163 0 0.64 [ 3 0.89 0.67~1.18 0.41
JiFepE 4 161/163 0 0.85 [ % -0.01 -0.08~0.06 0.73
H A EIR 3 152/152 0 0.47 IFil 72 1.00 0.48~2.10 1.00
i 1 3 152/152 0 0.86 [ 0.53 0.14~1.97 0.34

2.3.4 fEreEbE NASCECTRA S BB T BRATSER M, A AR A B I ) 22 S R g i o

(S L= & o 5T N L1 = 7 N ] S A S e B o T
REBR, WA B EEBERE 25 LG5I % E S
(MD=0.18, 95% CI=-2.91~3.28, P=0.91) ., {H
S >50%, LASCHR & 3R AR 2010 4F S F
AT, K AR AE 2010 4F Z BT B2 )5 A9 3C

%7 HRASH

S, g A — HE BRSOk %ﬁ%ﬂa#}ﬁﬁﬂ@%
TR, B 0 SOk Y O S S R EEORTR, KRR
TOCHRZ 5, M BE AR 25 A S it E X
(MD=-1.91, 95% CI=-3.21~-0.60, P=0.004) (£ 7).

FR L £ B e 8] b iy

Table 7 Comparison of the length of hospital stay between study group and control group

B (d) YA SCHRER A Zﬁﬁﬁ PRI 45 —_— Meta F3H745
(n) XTHRH /iEH T (%) p OR 95% CI P
TG SCik 5 194/199 82 0.000 2 BEHL 0.18 -2.91~3.28 0.91
2010 45 2 74/71 0 0.84 T -1.62 -3.62~0.40 0.12
2010 4T 3 120/128 90 <0.000 1 B 1.54 -3.84~6.92 0.58
FBRICHR Y 4 185/186 0 0.44 [E -1.91 -3.21~-0.60 0.004

O MR i E H B FAEPH

http://www.zpwz.net



53 xge e, 5 RATRZE TR 38 VIR A7 30 Meta 247 307
3 W HESAGIFEIG AENINES S, W

3.1 REEFTHHNLEN

HATS52%~88 %" 14 37 ik I 48 VI B A 1) £ 35 iy
T IR R P 43 6 AN 4y 6 D B 32 40 R R mir Ak B
G, RETAELE DB 2SR R MR ;
L R 1 B AR 4 - R X T Ak R S8R 38 X
SR R A R R S R R s,
TR ORI RE A, TR O A B R RE S
4 5 R R PR 2R, T SRR e R R RS 2,
SRBIHAE N ERE R G, TR ERRER,
GPEN BRI, A&FEOREILZIE, LHER
Jo R S — R o AR I, LR A E IR
ALY,

il T R 08 3% S A e — A Tz 32 i LR
WP, ARk, KREHRBMETHEERAR
JB R U0 B R BB 3 AR BB R 0 kb 7 5% DAl [
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o B[] LA g 3% D1,

3.2 RErREEFHIR

B B8 B RN DL s LR SRR A, AL
R R g, PEHIPLR N R o BE R RN, 45
fEBEIF ] o 88, fosE 8 W AF A — S/ ff T
— SR, 0. EFRWITBL L . REE
I 1 B B LA K A e 8 8 57 Wy 1 A AE — E RILAE
M4, HETRIKE R REERmmmFEEa: &
Jemt e . K E MR . SCRE R AR . KITIR . Z2EA
oL FN G R B g5 A R AR . EE X H R R B e E IR
JE A BERCE PD B B TS i e e AR SRt
FHOCSCF Meta 3 BT 45 R Won , X060 41 5 %)l 4] T
ARBFIE] AR R AR i A ) 25 R
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