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[(FEE] FAE AR A (SAP) 22 RHI TR K AR WAL RS A G e, Hih, ZbE B i
(AKI)J2: SAP VLIRS T IO AERRAS . 4 SAP & 3F AKL, R e BB IERCIAY P, AR RS A BB RIS .
AL, FL I SAP 4591 AKT (19 % A , R BUH R (R RS A 7 307 , X k3% SAP SR I PR s JE e
AN SAP A1 AKT AR TS S PRI 1258 . e U5 1T, SAP 591 AKT TG IS R R A s m ik
o J MLAE A S PR TR A | AP PR A8 MESERRENG . SAP T & WEEEAE | ME M i25 | JEE s  afn s  s AROA 56 5 A A= 9
FREYIABEINZE -C | PR AN B R DG G Bz 20 1 (NGAL) B #5707 -1 (KIM-1) %45 Bh TR HA T
SAP &9 AKI W& 5 s 85 ARG B 1AL Z 34 (CT) P43 FIEE S ke 6 1l SAP &3 AKIL A9 &
B —E MG RE 5 AKT A TR REFIUE RGR AR A2 SAP 531 AKL i FE LIyl eI IR T
5775 T, 3 6 WA VA T ARG A TR SAP A3 AKIL 1Y 8 S 5 IS BRI R, el & SR Y
PR EST AKT B9 % A 5 LA IA YT 4 75 bR SR A5 | D BB B L B B AR UL 7K - A5 S B SAP &
I+ AKI 7557 .
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Clinical prophylaxis of severe acute pancreatitis combined with acute kidney injury
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[Abstract] Severe acute pancreatitis (SAP) is a common critical illness of digestive system in the department
of emergency and intensive care unit (ICU). Acute kidney injury (AKI) is a common organ dysfunction of severe
acute pancreatitis. When SAP is combined with AKI especially when renal replacement therapy is in need, it often
suggests a poor clinical prognosis. Therefore, early prediction of the occurrence of SAP combined with AKI and taking
corresponding relevant clinical measures for prophylaxis are especially important to improve the clinical prognosis of
patients with SAP. This article reviews the early warning and clinical prophylaxis of SAP with AKI. In terms of early
warning, the risk factors of SAP combined with AKI include advanced age, hyperlipidemia type of acute pancreatitis,
presence of chronic fundamental diseases, SAP complicated with sepsis, abdominal hypertension, abdominal hemorrhage
or pleural effusion, etc; novel biomarkers such as cystatin-C, neutrophil gelatinase-associated lipocalin (NGAL), kidney
injury molecule-1 (KIM-1) and so on can help early predict the occurrence of SAP combined with AKI; imaging methods
such as computed tomography (CT) score and ultrasound examination have certain clinical values in predicting the
occurrence of SAP with AKI; AKI artificial intelligence early warning system is the main future development direction of
the prediction and diagnosis of SAP combined with AKI. In terms of clinical prevention, avoiding nephrotoxic treatment
and examination is the primary measure to prevent SAP combined with AKI; early and reasonable fluid management and
reducing the application of chlorine-containing liquid can be used to prevent the occurrence of AKI; blood purification
treatment prevents SAP combined with AKI by removing inflammatory mediators, assisting in fluid management, lowering
the level of blood lipid, ete.

[Key words] Severe acute pancreatitis; Acute kidney injury; Risk factor; Biomarker; Fluid
management ;  Blood purification treatment

Fund program: Shanghai Shenkang Hospital Medical Development Center Project (SHDC22021304) ; Program
for Outstanding Medical Academic Leader in Shanghai of China (2017-0061)

DOI: 10.3969/j.issn.1008-9691.2022.05.001

2 M JF B8 3% (acute pancreatitis, AP) 2 & 7 J& W= 4 %% J& (intensive care unit, ICU) ¥ WL & & &
Bl oA fRBe v FRONRRRIERT, ZlFKE JEo SAP BB THRBAAEE R KREEFAHR
Wy A R G A E, B EE AP (severe AP, SAP) . F M4 FUBY R R 1A B IE ofn O B E R R AR /D
AP FRIEREN —MEA, SAP 6L kBN TR AR, JE T3 B A B 4715 (acute
M(>48h) BEHEdwREL" 24V ER kidney injury, AKI), Nassar 28 25478 — T % #.0
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] 5 M BT 55 % B, A2 ICU 35 97 B9 SAP B 2, AKI
KEE N 69.3%, L ICURALFEW L ETIE AKI A&
# (44.9% b, 20.5%, P<0.001), E T #F SAP &
H AKI + E X % &4 G R 75 4 4 (Kidney
Disease : Improving Global Outcomes, KDIGO) 4% Vi
SR B0F Y, 2 KDIGO A7k BL 7 d 7 o L BF
(serum creatinine, SCr) B &£ %4 F5 =50% = 48 h
SCr 75 =26.52 pmol/L 7 #r v , B 3t 7 1 7 2 AKI
HER AR, T SAP A3 AKI, A X R F & %
LT B9 AKT B3, HIE R TR 2. HiLE 7
AR ETG AKKEELBFEANEE, AX
B SAP & JF AKI By 7 A 14 KT B ok mg AT 1 A
1 SAP &3 AKI fTE
1.1 SAP A AKI e B X . O F8 : & F
WHEK, ERENEEEAZRH TR, EARERE
%T,ﬁnﬁié SAP B, # A 5% & £ AKI, #F % kW,
A SAP B F v, AKI 4 FH 8R4 AKL 45, B
FERMA AKI D BHE . @ HE & A 3
#THY SAP X B = Bt H i JE & SAP & 3F AKI B 4k
S EE, BB e M ik B, B
B AR A AR, FE AR AT WK e N ER 4 R, 4k T
Bl A AKIY, @ BEE# SAP BF A M E .
*%)}W% EME i reE kR, AL BN
. BFRFZW,AKI 4 SAP BE M E AR FE
TﬁJl&iF AKI 45, BH St T 40 SAP &%
B G A fe ) 2, R K & AKI B A AR
%% K M 1k 7B = SAP 4 3 AKI #y 4 <L & & A
%, L X5 KB ER RN ERRRENTAA
2, @ R ESAPEF R K FE.EE
BOELBE WO B 8RR R 2 AKL K A B £ B
BEP, BEEEHNAKR £ X RGN R
FE, U SAP B H A K EE M, AKL Bh X &£
FPEL AT SAPEFFHR-ALEESE, T3#E K
B % E E R, HE T 5] R AKL, f 1 £ 8t
RSAPEFAFBE BB LN EREN, 43
FE i ot BB AKT B & 4 F 8 3R 1 I dn 5 9
T F 5 (66.7% t 47.0%, P<0.05). % 4b, Zeng
£ gt % B R, SAP fH B R B U
2B f & E i & & A (mmol/L: 5.16 th 3.98, P=
0.003) F A A% th DB & (mL  min™' + 1.73 m ™
53.16 tt. 66.76, P=0.044), I\ 7 7 5 FR T 5 20
Hefn &9 DL R AR e, Mﬁﬁ%li”‘;&‘“l‘é’-ﬁﬁ%o
1.2 E W54 5 SAP & F AKI ty 2 H ol .

AT B SAP & JF AKI 8y £ Z K35 & SCr fn R &, &
MEEZHEERT AKI B X &, R HTAER A
o B b, F %R SULE E 5 b KW oh i i1
HIAR S LR AT SAP A3 AKI sy % £, @ 1
AT C MR A AT DL Bk BN BR B R T 3l 8 PR
W W R R, ik BT C R TR N
AP &3t AKI, EHUR L K 88.9%, 45 5+ & 4 90.4%,
Z ARk TAEHRAE Bh 4 (receiver operator characteristic
curve, ROC #1 %) T ™ 7R (area under ROC curve,
AUC) =0.939, #& 7= i 7 it 41 & C ¥ 1F 4 SAP &
JAKIE Z 8 FOME F. @ k4 kR
# 7< B Uiz # & A (neutrophil gelatinase-associated
lipocalin, NGAL) 5% SAP & 3 AKI & % W 7 7| 45
W, B R EE R E /N e Siddappa %11
HTW - EARERE T, ANKE 1 XK
NGAL # Wr {5 % 221.03 pe/L B, 2 Fl AP 4 3f
AKI & 4 Y8R JE 7 82%, 5+ J£ 7 80%, AUC=
0.9, % 7 Jk NGAL AP 7 I Fl SAP & 3 AKI &y
KE., B B4 4 F -1 (kidney injury molecule-1,
KIM-1) 1 4 R B B /N & 45747 09 UK 36 4R, & 45 %
J . C- F_pL & & (C-reactive protein, CRP) %448 % ,
B A Ay B BTN SAP & I AKI AR & 4 89 % .
Wajda 4" AT 0 15 R AF R £ WA, & AP B &
AKI 41 & KIM-1 3% Z 33 AKI 415 (png/L: 4.47
2.73), (B ZF EHRITFEX(P=0.20), X G 55t
REARERD, KIM-1 é’v%raﬂ?t AP 3 22 b ]
BAXMEELERARERELMNE BT UL
WL T BN AKI 8 & AR S 4 o, R
L 28}, He B (neutrophil-lymphocyte ratio, NLR )
%9 E KO 8 B (systemic immune-inflammation
index, SII). i ¥ & & & K-F#iE 52 4 7T LA1E  AKI
WHI TR B A NARE R T H SAP &
I AKI 8 8 % 5 8 3 K & I35 B 380 ak A o 2
— AR B, & WA A B Ek A LR E
AT A R B

13 B%F D k5 SAP &3 AKI By 7 BT : SAP
EIFAKIEZG¥ ENEAF M T AR R, A X
FAR S 7 B W B A B T 8R4 KDIGO A7 v 3T AKI
Ve . © B F i EALE E 33 (computed
tomography, CT) i | T F 1 # Il SAP 4 F AKI £
BERETAELCT TR, H ¥R KIE CT(extra
pancreatic inflammation on computed tomography,

EPIC) iF 4 Fa gt B 5 fE 3 2 3F 4 (modified renal rim
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grade, mRRG) 7£ SAP 4-3f AKI B4 #r A & Z i1y
M. EPICIF4 =& T HA. K. BEEERX
B % % E B CTAF 2 B B4 % 3F 4 (renal
rim grade, RRG) ;2 # T 5 & X | A kM5 H#y CT
o, B R S AT B AUIF 4, Wang 2151 RRG By
g k& H mRRG, 3 3 & % CT iF 4 7l SAP
4 I AKL By 6k 7 $EAT I R A 5, % R % ¥, mRRG
T SAP 43 AKI & £ B8R L Wy 81%, e 5+ &
89% , BT Ml f¢ #1 5 EPIC i 4 48 % (AUC : 0.90 H,
0.89, P>0.05), 124t F RRG., CT = &4 #iF 4. 5
ITCT P BT 2 (P<0.05).Q HFE T HIKF |
A B T EAREANER, HEARERELESH
AKI W T A EEE N, 258 ETH TGS
JE 9 R g A, B LA 46 % (venal
resistance index, RRI), 2 F B # & % & &) & F i
% (semiquantitative power Doppler ultrasound score,
PDU). RRI/PDU # ¥ 1 Jy AKI #y 7 2 9 0 38 A7 .
K% HAT 0y — B MR K & 9, RRI A T
M SAP A 3 AKI 2 DL b B 3 o 8Ok 8 i 2 L
8 K T1% F2 83%, AUC=0.875, # W7 & H 0.71,
Zhi %7y B % & 9, RRI/PDU %5 B AKI 3 2k 4
R JE i 3 FE 205 A 90.5% #190% , AUC=0.935,
H % W7 4 18 4% F PDU #F 4 (AUC : 0.935 H 0.905,
P=0.133) # RRI(AUC :0.935 t 0.782, P<<0.05),
MEER G GRS LM AT
135 3 A7 2, AR K F6 R e R 5R A T I B A
B 0 M A 3F AKT B8R E H 100.0%, 45
SR h T1.7% F0 75.47% , & B 4 SCr 7 ¥ — %
Wi E Y, B ER RN E RS A SAP &
FAKI FR TR R AT k. @ #Edk
A% 1% (magnetic resonance imaging, MRI) 1€ % AP &
Wt FR, EH T AT . TAl A8 0 HEE
SRR, TR LB R T AN R, HER, Dk
M MRI 4o 42 i # M 20 2 1 3 -MRI, i K P 1K
# -MRI. 3 ik B 3 #7132 -MRI 45 | i K o F 78 5 it
t3 A A% E R LR T AKIL iR A
Eiil 2 ik N

14 AKIBEFFEZRS : B TERERALE #
X E A AKIL B 15 A 0 & B R AT R A 3R
FakERMEBETMZ — , HLERB VB EREMRE,
BRSE . Wilson £ Ba#ATI —FHENNE . £
B AT X B I R R B RIRARE T AKL T R
GHMERERN., FRET, HHAETELEKEHRLK

ERZRIGHFELEEAFRFERH LA
BOAKI RETH I EAEERNLE, KED
S DUR) R ML S T M 2 TN Ak MR R B AKI
KB XGBoost # B, 48 R £ W, EFM & 4 4 F
w0 R o, B E N 73.3%, B E N 71.7%,
AUC=0.816. Qu %' S & 7 344 1] AP £ % th 42
KER,KAXE T AWENBFIER, RAHLD
Br AKI By AUC 7 3£ 0.8 & A, & =~ 4 B % & B 4F .
REBM AKI LR AWM ERE -2 LR, EX
LHEEF AR, HBEAE/N, FRARZE NS
Wi ae Z R A, Fb, Xt ToMiE— MR FEs
BHATLERANFH - FFR,

2 SAP &3 AKI B9

21 WOt E AKL . RERD G HEEA e
FI =T AKIL 88 EH . SAP B3 8y 4 4,
BT RETIERANEEFEFEA RSN TEH
W ESERRGEFAEFEN A4, X0 AKI
W& AR — R P, R YA EE R,
A A e, AT RS E AR TR BT, Wil R
EXSAP R ERMERA T EREEZEEHUREY
WATAR ) 2 AL B R L AR R 4
FH SAP B ok AL, B SAP 7 LR AR R
ARG BB A g REHE B, WK - R
KBRS EERER G, Bt TEEEA
BEEGMNEH LR TRREAR ¥ K
B FSREHNAE, UEFFRE LK, |
W SAP A3 AKI 8 254 B 3T ¥ T 91 94, Wang %
FEANBRER P LI, LT R LR E RIE, &
SAP % & th B Th 8 T 4 5 b ZE K AN T LR B AT o
38 % M M TTE B T T AKL B9 & 4 |, (23X BB 5
2 H 5 My S8, H W R L PR ORIl Y, R
HEARHKAAFELEERZCTHRNEREAS T &
BEMAG ST AHTGER T UECHE
R h & BEENSAP BHH#TER, FHETHM
W AKI 8 & £ A — % 1B R, K AR 8 B T
DLEA B BRI SAP K Bk 33 4 K SCr AP
i YRE Rk T O 0BG b R A o 9
FIE AR AKL B & £ %, B 38 B4 58 30 Sl at
AKT 89 B0 15 16 R 4 T o gb 0% v 00 5 X B %
Xt 2 97 B T SAP A 3F AKI B9 T B & B 4
B

22 AHENRAEEETH AKL: SAP B HF4EH
i i 5 & o 1R R A & Bl A2 AKL B £ E X R L
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2 — . KA R SAP B BT 0y B AR M
—, AWK EE AT LT AKL B & 4. kT,
%W R B T 2 ORI K, IR E
BHRRE TSR m AKI W & £ R Bom %,
X AE SAP B d b ] 4h, Gad 23R4T B — TR
I Pk 22 Ak 9, 72 SAP X BT 24 h #H4T R KA
e AKI Fn & MR R E 38 4 AR K & 5 D
Bt 7 A A AL B At B R L Yi & ey — 5
K T # AR & R JEXT SAP # B T HE % W B9 AT
EWTR T A SAP HAT AR E F A2 B, #h
TR T R R AKI R AW A E & (1t
% 1, (odds ratio, OR) =1.02, 95% [ £ X I8 (95%
credibility interval, 95%CI) % 1.001 ~ 1.039 ], 3 3# ¢
i LI X — k. Bk, 7E SAP # ¥ 4 R it
T L4 A ML B ) AR, SR A A A E R
A,MEE TR, DURT BB RARE A R R R
Ja Ko BAEBT BB AR LLS AKX £ 0 F
%o Mao %34T —FE BT R B 7, SAP &
% 48 h W 1 4 [ OR(95%CI) 1 1.32(1.00 ~ 1.74))
K@ty %5 (OR(95%CI) # 1.01(1.00 ~ 1.02))
EAKIZAWB LR EE, LASAERNER
BRP M R E A 5 5 R AKL, EALE TN &R
EABTRHEY - BEHENTRKT FinE
M NEREIEE, B, G R LA SAP SRR E H
EAARAMRERETHLEERES £ S KM LE
5 SAP &3 AKI # E A %,

2.3 iR 4 R T T AKI: SAP & R it A2 B
RIER M SHBE NP, KERERHTFER
N SAP 4 3F AKI 8 & @ Ll 2 —o i ik % b
BT B ROE AR DY, AT 3 B T AKT B9 1k
R o BB R % A A By T W B R R R, 45 R
BE, Bk AKL 8 B0 B e o B R
MEERR R E A SAP A AKI W& H £, FF % %
W, R R o R B A3 40V Rk - Bkt R
JE I A Y B F M kE M SAP B 0E TR i v = B H
W, B AKI R £ X W BRTRAFAT R ETH
(P<0.001)% —# ik 4 78 5k i 7 310 R o s 4
WHBTHRETE. Guo &7 H#HTH —HL %5
% ow, SAP ZJF 72 h W #6347 St B e R
B AATRERE, REE D, EAXTFRN
ROV B A B A R B AT B A BB 5 e DL WA
Huang %' 3¢ 7[5 # R i 7 % fb. 72 SAP oty Ji
BRHFATTZEMN,EREF, R E DAFRILR

BEZHMER N MR ST BREER(KK<4H)
FAFEMEERER BELBEHEEREGKE
R ERHERERFATHEZERLRITFE L,
B e, B T B SAP 4 3 AKI 8y 5 £ ifn 304 A R
ot —F KA

PR DA Bl R 36 97 #0640, fr A e B SR S T
JF B SAP & 3F AKT B9 & 4 . Jif 8 J 1 3 #h 1
w2 SAP & 9F AKL t Z R ALH, ST R LA, I3 %
Yo & I 4| 5| 7T 40 | Bk 98 21 30 B F - o (tumor necrosis
factor- o , TNF- v ) % R 4F B F 09 B, A % KR
FE BH AKL K A B sk 8 F 8 7 T A
T B AKL B & 4 217 5 Z A0 X B BF 503 5%
3 B 4

B AT, F B8 A SAP & JF AKIL 09 fe [ B & | Al
RAENHEN BREFE. B TLERZEHR G
JRFATHy AKI T sk g, EIEFER T RW RE &
MGy Rt EE R 6 ERATREBT A
F L % R T AKL & & 8 E B id . 38 3Lt
KRR, B TR EFARER £ X R

AT R R T SR
BEMRGE PO fEH TR AR 2 o
SE 30k
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