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[ Abstract] Objective To systematically evaluate the risk factors of acute pancreatitis (AP) patients
complicating acute lung injury (ALI)/acute respiratory distress syndrome (ARDS). Methods CNKI, WanFang
Data, VIP, CBM, PubMed, Embase, and Web of Science were searched to collect studies on the risk factors of
concurrent ALI/ARDS in patients with AP from the establishment of the databases to October 2023. Literature
screening, data extraction, and quality assessment were conducted independently by two researchers according
to the inclusion and exclusion criteria. RevMan 5.4 and Stata 14.0 softwares were used for data analysis.
Results Twenty-eight studies were finally included, which included 7 130 AP patients, including 1 684 AP
patients with concurrent ALI/ARDS, and involved 25 risk factors for concurrent ALI/ARDS in AP patients.
Results of Meta-analysis showed that respiratory rate [OR=1.19, 95%CI (1.04, 1.35), P<0.001], respiratory rate >
30 times/min [OR=1.99, 95%CI (1.02, 3.87), P=0.043], blood glucose [OR=2.70, 95%CI (1.83, 3.98), P<0.001], red
blood cell distribution width [OR=2.47, 95%CI (1.79, 3.42), P<0.001], blood lactic acid [OR=2.48, 95%CI (1.34,
4.61), P=0.004], C-reactive protein [OR=1.08, 95%CI (1.05, 1.12), P=0.001], white blood cell [OR=1.13, 95%CI
(1.00, 1.27), P=0.04], polymorphonuclear [OR=1.36, 95%CI (1.05, 1.78), P=0.02] levels increased, and albumin
[OR=1.45, 95%CI(1.25, 1.70), P<0.001], Ca®[OR=6.95, 95%CI (3.54, 13.66), P<0.001], and albumin <30 g/L
[OR=1.96, 95%CI (1.26, 3.05), P=0.003], acute physiology and chronic health evaluation II (APACHE II)
[OR=1.52, 95%CI(1.31, 1.76), P<0.001], Ranson score [OR=2.38, 95%CI(1.53, 3.70), P<0.001], CT severity index
(CTSI) score [OR=1.72, 95%CI(1.58, 1.88), P<0.001], APACHE II score >11 [OR=1.80, 95%CI (1.12, 2.91),
P=0.016], Ranson score >5 [OR=1.97, 95%CI (1.25, 3.09), P=0.003], infection [OR=5.72, 95%CI (3.27, 10.00),
P<0.001] were risk factors for ALI/ARDS in patients with AP. Conclusion There were many risk factors for the
complication of ALI/ARDS in patients with AP, and clinical healthcare professionals should actively monitor the
relevant risk factors, give early warning and identify the high-risk groups for the complication of ALI/ARDS in
patients with AP in order to take timely and effective prevention and treatment measures to reduce the incidence

and mortality of ALI/ARDS in patients with AP, and improve the prognosis of patients.

[Keywords] Acute pancreatitis; Acute lung injury; Acute respiratory distress syndrome; Risk factors;
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Figure 2. Forest plot of Meta—analysis of the effect of acute physiology and chronic health evaluation II on acute
pancreatitis patients with concomitant acute lung injury/acute respiratory distress syndrome
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Table 2. Meta—analysis of risk factors for concurrent acute lung injury/acute respiratory distress syndrome
in acute pancreatitis patients
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2eR2
. JEALI/ARDS ALI/ARDS S A AR

YA PR a i) D T PE f ORfi 95%Cl Pl
Ranson P43 522,293 499 283 67.20% 0016 FHHL 238 (153, 3.70) <0.001
Ransonif-/3>54 3P0 % 381 211 68.10% 0.041  FEHL 197 (125, 3.09) 0.003
CTSI $F43 3005 1851 214 0.00% 0560 [EE 172 (1.58, 1.88) <0.001
R stz 325 232 0.00% 0.886 [HE 572 (327, 10.00) <0.001
ki gl 222 296 252 59.40% 0.031 PBHML 270 (1.83, 3.98) <0.001
TG P 713 90 82.00% 0.018 PBHML  1.58  (0.66, 3.79) 0.308
RDW g s 427 157 0.00% 0482 g 247  (1.79, 3.42) <0.001
ALB 1117 1671824, 26728, 347351 1523 487 87.00% <0.001 FHHL 145 (125, 1.70) <0.001
ALB<30 g/L 4Pl 458 238 89.00%  <0.001 BEHL 196 (1.26, 3.05) 0.003
ifit Lac 3t 397 243 59.50% 0.084 PBEHL 248 (1.34, 4.61) 0.004
CPR Qi 14716.20-21, 23, 33301 2416 761 96.00% <0.001  FfiHL  1.08 (105, 1.12) 0.001
WBC @120 28 3 2551 527 71.00% 0.020 BHEML  1.13  (1.00, 1.27) 0.040
NLR 21 113 55 91.50% 0.001 BEHML 230 (0.68, 7.73) 0.179
NEUT 3t e 459 179 91.50% <0.001 Bl 2.67 (086, 8.26) 0.089
PMN 323l 381 211 77.00% 0.010 FEHL 136 (1.05, 1.78) 0.020
PCT 5l 192132500 2435 434 77.00% 0.002 PBEML  1.05 (0.99, 1.11) 0.130
Ca’" e i 32 469 140 0.00% 0.680 [ 695 (3.54, 13.66) <0.001
BUN PR 715 134 95.90% <0.001 FEHL 136 (092, 2.00) 0.123
Ser quo-2n a3 766 225 75.50% 0.007 BEML  1.03  (0.97, 1.10) 0.361

v : ALl, acute lung injury, Z.MEAfd5i45; ARDS, dcute respiratory distress syndrome, Z.pkefeR 238424 4E; RR, respiratory rate, “F¥%
ME; HR, heart rate, & F; PaO,/FiO,, & A354; PaO,, k4.5 E; APACHE II, acute physiology and chronic hedlth evaluation
I, WA E M EIFELSI; CTSI, CT severity index, CTE &% ; TG, triglyceride, Hih =f; RDW, red blood cell
distribution width, 2r#émfip#n 305 ; ALB, albumin, &% & ; Lac, lactate, $L#%; CRP, C—reactive protein, C—E_ M4 & ; WBC,
white blood cell, & Zaffit4; NLR, neutrophil to lymphocyte ratio, Pifisafe 5 e st F; NEUT, neutrophil, w4200t
¥ PMN, polymorphonuclear, % 4@ 2mft.; PCT, procalcitonin, M45% R Cd Rk E, 458 T %% ; BUN, blood ured nitrogen,
fr k& &.; Scr, serum creatinine, fMUEF; OR, odds ratio, FiI; Cl, confidence internal, EAZ X,

R3 HAMESTER

Table 3. Results of sensitivity analysis

Gl Pl AL S 7 [ ZE R A —
OR{H 95%CI Pl OR{H 95%ClI Pf
RR 1.99 (1.02, 3.87) 0.043 1.09 (1.05, 1.12) <0.001 e
RR=>30¥K/% 1.19 (1.20, 3.04) 0.007 1.27 (1.18, 1.37) <0.001 e
APACHE IT 1.52 (131, 1.76) <0.001 1.44 (137, 151) <0.001 FaE
APACHE IT>114} 1.80 (1.12, 2.91) 0.016 1.36 (123, 151) <0.001 FaE
Ranson P43 2.38 (1.53, 3.70) <0.001 1.98 (1.58, 2.48) <0.001 e
Ransoni-/3>5%% 1.97 (1.25, 3.09) 0.003 1.81 (142, 231) <0.001 s
CTSI P45 1.72 (158, 1.88) <0.001 1.72 (158, 1.88) <0.001 e
R 5.72 (3.27, 10.00) <0.001 5.72 (3.27, 10.00) <0.001 e
ki 2.70 (1.83, 3.98) <0.001 2.18 (1.79, 2.65) <0.001 FaE
RDW 247 (179, 3.42) <0.001 247 (179, 3.42) <0.001 FaE
ALB 1.45 (1.25, 1.70) <0.001 1.20 (1.16, 1.25) <0.001 e
ALB<30 g/L. 1.96 (1.26, 3.05) 0.003 1.24 (117, 1.32) <0.001 e
Ifil Lac 2.48 (134, 461) 0.004 2.19 (152, 3.14) <0.001 e
CPR 1.08 (1.05, 1.12) <0.001 1.01 (101, 1.01) <0.001 e
WBC 1.13 (1.00, 1.27) 0.040 1.08 (106, 1.11) 0.002 FaE
PMN 1.36 (1.05, 1.78) 0.020 1.19 (1.09, 1.30) <0.001 FaE
Ca” e Jif 6.95 (3.54, 13.66) <0.001 6.95 (3.54, 13.66) <0.001 o

7Z: RR, respiratory rate, "FH % ; HR, heart rate, =% ; APACHE II, dcute physiology and chronic health evaluation I, &/
5% BRI, CTSI, CT severity index, CT /=¥ E454; RDW, red blood cell distribution width, 2rmi 4 5% ; ALB,
albumin, &% & ; Lac, lactate, 5LE:; CRP, C—reactive protein, C—R B % & ; WBC, white blood cell, &%faitd; PMN,
polymorphonuclear, %Wt @it ; Ca* ' WRJE, 458 FKE; OR, oddsratio, WAh; CI, confidence internal, BEAZX 4],
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25 KFREE

1L ALB 94 ASCHRECER: = 10 55, R Egger's
R g X H AT R AR . Egger's Krih2h R
N, t=3.45, P=0.01, &/ AW REAEAE R
FMfre SRABTAMNER I 3 o a, KMEsR
KK E A [OR=1.25, 95%CI ( 1.04, 1.50) ,
P=0.016], ALB 7K~F-FEARA5 2 AP 3% JF & ALY
ARDS WFER 2, IR R MR XTS5 1
SN
3 itit

AP Jf & ALI/ARDS WIHR AR =ik 44.5%, H
W e = oS R R ESET R E R R
RN, =432 1 ALVARDS B Al g
MR SR WL, Kt —2 SEuRE T
PTG el WG AR M Rk, R A
T AP B % & ALI/ARDS B i [ PR 25 %) A%
ALIARDS Fy % £ R FIFET- K . {148 ALI/ARDS
TRYT IR HL . e TS EOCHE 2, AR5 iE
it Meta 43#7T B 5 LA THER T 1 AP S # I & ALY
ARDS el 2, Al IR B g A 53 U
G R I RS T RS

AWFFREER BoR, RR G (RR>301K/4% ) .
i B%. RDW. Lac. CRP. WBC. PMN. ALB
(ALB< 30 g/L.) . Ca™ ¥R /KL AP i H T
% ALVARDS MIfER I 2. Ge 509 Z h0 A S
WFFE R, RR P EMUR > 30 4K / 40 fE R
HI K ARDS BN 2 ¥, SAMF 545 R —3L
RR FGPUR A B 50 SOW Z5 AR 1Y FEARIEZ —,
ALI/ARDS 2 AP 35 K 4 B RAE R K51 &
() 2225 DI RERE A I 2 B0 ™, RR B4 Hext 4
By RN J U B ALI/ARDS ) & HE A — 5 I AR
o AP B35 200 MBS 8, K0)m mAs
AR AR L R HEAR 175 R M 2 2 41 i
RO [ i 1152 =l e = | E 2
BN M 3 ALVARDS k4™ 5
Li % WA sT 45 R —30. RDW F+ =k 50 AP
BHIF R ALVARDS (XU 38 fin it 238 hm, S5 RE
FEFR 45 R —3 ", RDW 5 AP I & ALI/ARDS
S B N TEAL ] AN B AR, (EAR SE R gE F B ]
AES AP 4k & 114 B RAE N S AR S VA
MM Lace 7K -2 2H 2R i S8 RITE T AN 2 ) sk
Fabr, HASEAT M AP HRE R 7 R K AR

B AE L Y, O R A s R e
F, ANETEIREEA L, LB Lac F4X
WK BT, S8R oK b 5 & s
# ALIARDS, SBfas % ™ s ah R—3K.
CRP 2K E HIRIEbR & Z —, R
S5 RN 9 0E R BE I U R A, LR 0 AR
PRIV R EL, CRP KRS . 2 AP k&
G BV RAE RN S ALT B, S0E S o7 3ot BESG
RPN CRP K FPTHR HE 53, 5 Ahmed 55 ™ (194
FELE R —E, WBC 2 H WA RAEFG PR, RIAE
RONAE WBC KT, Rt AR AL . Rt
075 | A il =6 A4 O R 96 7 A 3475 . Bt ik
MR, ®AFE ALVARDS, HEEEMR—
FH Y, Barrett ZERBFIT R, PMN K H 434
F£ ARDS [ &AL PR E AR, nl s RAE |
BB SAE A TR IR il P 7= A BN, DA
T B ARTE A5, & ARDS &4
BfER R Y, ARG R 3. ALB KV
FEAIK. ALB < 30 /L B <x &9 AP 5 IF &
ALI/ARDS XU, ATHESZ T ALB BRI RSl
WRERB B R T, AR A s 22k i s i
il ) J3 K b A B 45, kAR R A B, Li A Y
IR —3 . IEAh, ARBFIREE iR R Ca™
W AR AP SBE JT & ALVARDS G £,
SREAAF IR 45 R —2 . X TRES AP I Z N R
X5 P M 9 240 B IR A I Ca™ 32, B
Hh Ca™ KF-REARIN ML Ca™ #B3R, 51 & ZLkiik
W03, 2 ATP FE358 A4 Lm0 A 56 0,
PRIE, I PR B 4 N 5 7 o A DG T AR AR A 5
& ALIARDS HH & ()45 10 & W8 b S A A AR AE
DIME RIS A 3 By ia i i, A AP B35 IF
& ALI/ARDS BYFET- %, M HIm IR Al .
AL N, APACHE II ( APACHE 11>
1147 ) . Ranson 3F43 ( Ranson ¥F43 > 54 ) .
CTSI PF43 & AP B % I & ALI/ARDS 19 1 [ A
%o APACHE IT 2l PR i I f8 3 16 J R B A
TG PP RGE, S SR RPN, At
T-RES G, HATE ) 20 H T AP BH P
PR VRGP, A BT £ B, APACHE II )&
T AP U E AR A NI RS, 2§ APACHE
IT = 8 73, SAP kAR, JBif AAE kA A
FET H0M i 3 e Y APACHE 11 5 3 & ALY/
ARDS % UJHH G, 145 8 = 4R 7R AP R IF Kk
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ALI/ARDS A9 XU K ™7, Ranson 3 43 J2 3 fil
AP PEFEE LR, AN ERE. 4
B AIETH I M5 APACHE 11 AH A B 4
HIZWERGTE, HOME = 3 /Il REHL /R SAP ()
KA ROk S ST W, Ranson PF4r 5
ZNEAR I E B L B IR R R 2 IEM R,
24 Ranson P43 > 4 43, H& ] Bl SAP,
HRHR Ay A BN o W gk 2 KDL L, ALY
ARDS /& AP BH ZNE Sl FERIAZ —, &
Ranson -0 i/ %5 AP % Jf & ALI/ARDS Ay
AU 1, CTST VRS —FhBE BBz . 0 b s
JEBRIRFE NS N RE B AR AR R GE, 5 AP
FRE AR AR R AR S I BAE 1) KA
WA, CTST PRorkm, BB A HRAR IR
AR E, 4k & ALIVARDS (1)) Gtk i 1,
R 3 RGER D) ZHT SRR R E
FRBE RS FPTAS , A —E B A B
X3 ALI/ARDS #0068 T3P R A ST, Il
PREEI N D375 L2555 FH G PE P AR hoxt BB
A= ALIJARDS B LA TR BV I

AR ER BN, GG E AP BF I A
ALUVARDS Wy fals N %, &I AP & 35 4k
& ALI/ARDS 9 XS #5384 /i 5.72 4% . Marstrand-
Joergensen ZEIUFSE B, JBRYYUE AP BEAVE D)
RE LU S, O P 2R, SRR B E M, &
A B R N I A R i AP R PR v
B IR RAE GG UL, & A ALI/ARDS (1R
G TR, AP Rk R R B A T AT B R 4
WAk, 72 KSR BT BN, i R A
GRIR S 5| 4 B RRE VLS54, B R Ek ) 42
FEUGH LR AT BT T, Bk, AU TR
A L SR AP B B EZRIIAE . A%
ALI/ARDS AR | oot - U 1) J 24 it

RIFFAFAE—ERRYE: 1%, WARRSD
WFFE B S B, H i [ AR 2o AR
B KA ALVARDS 1 fes 6 IR = WF 55 A BR L At
MfEp R IBI 1z, RReiE i WA o pridt—24
RO Bk HR, o ars R A5 D,
PR L2 SR e R SV B JE, SAAR
WFFEANASCHR ] BEAEAE—E & R o

Zr LTk, AP BEIF A ALVARDS BYfER: A
L, InRN S CHE RR P (RR > 30 I/
4y ) . I, RDW. [l Lac, CRP, WBC, PMN
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JKF-FFEr . ALB (ALB < 30 g/L.) . Ca™ 7K V-
. APACHE II (APACHE II > 11 4} ) . Ranson
PF4r (Ranson 43> 543 ) . CTSL i A A
FRERY ) AP B, BRI L3R A5 R 2 AR
b, FIHARBEE ARSI & ALVARDS B S fa b,
DA SR B R B AT 35 () T TR e, T AR AE AP SR
H ALI/ARDS ()& AR FPET 3R, HMEEIR RS -
FIREEIEIATE E L RFEA 2t i i BB Ao
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