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(FE ] Br9  WF55 s Bl =g e 5 fiE S0t 28 (hypertriglyceridemia-induced severe
acute pancreatitis, HTG-SAP ) 1 & 2PE'E #1455 (acute kidney injury, AKI) Il R w5 A1 G I R
FiE WBEIRAE 2014 4F 1 A 2 2022 45 7 ALBIERHRESE R B B S R RHGE Y HTG-
SAP SBH HIGRFERE, IR &4 AKT /24 AKTZHAIE AKT 41, HOR M2 — i il . Seiss
KA PRI IG ARR L Tk 22 2 B Sii 248 AR T Logistic A4 A A NAELAL, 4
i TreErrEdh 2, A2 RN (area under the curve, AUC ) PEALANTRIMTE FRXF HTG-
SAP Jf & AKI TN AE F7. Z5R LA 91 Bl &, Horp &4k AKL# 37 1] (40.7% ), 9E AKI
H 5441 (59.3% ) AKI ALK EBRAMERY: | MeEIE X 228 B IR ARLEAAE . T ZHLMGE <. FF
2B IEECIAYT (continuous renal replacement therapy, CRRT ). &% J 2l FIF- AR Tl i) Ho ) i T
4k AKT 40 (35 P<0.05), AKI 414 ICU BFa] . A B I, f 583 Tk AKT 41 (35 P<0.05),
Z A% Logistic [FIJA43 17~ St AE B 2% 518 M@ Bk 0L (acute physiology and chronic health
evaluation, APACHE ) 111743 ( OR=2.069, 95%CI: 1.286~3.417, P=0.003), JEE/E S (OR=1.469,
95%CI: 1.108~1.958, P=0.007) FIFL#2 ( OR=3.156, 95%CI: 1.013~9.831, P=0.047) j& HTG-SAP
BE R AKL ST G N . APACHE TTE4r . MRS . LR LA = FH B4 BT ) AUC
S50 0951, 0918, 0.837. 0.986, £t HTG-SAP 3%k AKI 53 B2 5 30 A gy
MREEIE . ZNERS DIREREAR AR OCIT BAE, (BT ZEHIMGE <. CRRT. JEMYS 2l S FAR T
LLBIsE R, JAE ICU ARl BRI, WAL &, APACHE T 3F45r. IEMEH 1 K FLR
HTG-SAP & AKI WAl faR B2, ARYE = #sr i TR A Tl HGT-SAP & AKI J7 A7
B E .
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[ Abstract ] Objective To study the clinical characteristics and risk factors for hypertriglyceridemia-
induced severe acute pancreatitis (HTG-SAP) complicated by acute kidney injury. Methods The
clinical data of HTG-SAP patients admitted to the Department of Critical Care Medicine of the Second
Affiliated Hospital of Anhui Medical University from January 2014 to July 2022 were retrospectively
collected, and divided into an AKI group and a non-AKI group according to whether AKI occurred. The
general condition, laboratory data and clinical characteristics of the two groups were compared. Factors

with statistically significant differences were screened for logistic regression analysis and a predictive
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model was constructed. We plotted the receiver operating characteristic curve and used the area under
the curve (AUC) to evaluate the predictive ability of each predictor for HTG-SAP complicated with AKI.
Results A total of 91 patients were included, including 37 (40.7%) with AKI and 54 (59.3%) without
AKI. The proportions of extrapancreatic infection, sepsis and multiple organ dysfunction syndrome,
requiring mechanical ventilation, continuous renal replacement therapy (CRRT), retroperitoneal puncture,
and surgical intervention were higher in the AKI group than in the non-AKI group (all P<0.05). The length
of ICU stay, total length of hospitalization, and mortality rate in the AKI group were higher than those in
the non-AKI group (all P<0.05). Multivariate logistic regression analysis showed that acute physiology
and chronic health status score [I (APACHE II ) (OR=2.069, 95%CI: 1.286-3.417, P=0.003), abdominal
pressure (OR=1.469, 95%CI: 1.108-1.958, P=0.007), and lactic acid (OR=3.156, 95%CI: 1.013-9.831,
P=0.047) were independent risk factors for AKI in HTG-SAP patients. The AUCs of the APACHE 1[I
score, abdominal pressure, lactic acid level and combined prediction model were 0.951, 0.918, 0.837 and
0.986, respectively. Conclusions Patients with HTG-SAP complicated with AKI were more likely to
have complications related to extrapancreatic infection, sepsis and multiple organ dysfunction, and the
proportion of mechanical ventilation, CRRT, retroperitoneal puncture and surgical intervention required
during hospitalization was greater, the lengths of ICU stay and total hospital stay were longer, and the
mortality rate was higher. APACHE [l score, abdominal pressure and lactic acid were independent risk
factors for HTG-SAP concurrent AKI, and the prediction model established based on these three factors
had higher value in predicting HGT-SAP concurrent AKI
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SPERRAR R (acute pancreatitis, AP ) J&—FHi i
HR B SO 5 S Y RAE VRGNS, BB A4
B RIEN, Hirp 20% 183 AT RE & e Ay v B Bl
bR M. AP TEFRER AR ERA LT
P, HTIRESSASCE, BETE Bt
Rtk Wk AP S A Py Ak, h T IRE
BN MAE S B) F= e A kv o =R, e
TH TR 2R TR AR A 2 T ] s Al I g i 4% 1 32 L
AP ARG (acute kidney injury, AKI) &
HE 2RI R B WL I e 2 —, Horl g%
BEIBF B AT BEAE S P AT HTG-SAP
It & AKI I RAE SRS BFFE /D, AR SCH [l st
AR B AR B 2E R v T = ER AR DG 2 AR A
TERE, AT HEIE R AKT MG IRRE S FER 2R
1 BRI
1.1 —HRHE

ABEGE N [ BV SE, A9A 2014 4F 1 H =
2022 4F 7 A AR BUBERE R 75 — B 1= B EE
Bk, f75 ChE2MERIREISETER (2021))
o SAP IS WiARiE © R, HR WL - i

TG 7K F-= 1 000 mg/dL (11.3 mmol/L), ZI{EF TG
7KF-4 500~1 000 mg/dL ( 5.65~11.30 mmol/L ), {H
I 2 FLEER . HEBRBRUE « (1) BEAAT 121 5 208
g S5 (2) A3 e 0 1) ot AL F 0 2> F 2 5 (3) A
ICU i C 4532 3 B BE R AGIRYT 5 (4)SAP K EA
BEfsHE] >48 h 5 (5) I ARPERHELH .

AT EE (R FREE T ) KRB
W ELIEIN , JF2e IR M e BB
TRREZE B ott il (R3S« YX2022-176 ).
1.2 MIRFE
121 s I A HTG-SAP & & H A
A= AKI 43 f AKT 4L FIEE AKT 40, AKI 2 W2 ik
24 BR B TS 4140 2012 4F AKI 15 B 1932 Wik
WU A E I SAP HHLIAYY . AU EA
(AT USEDIN N S b2l S AN 1 1731 5 e/
IR, BiE. #E. BRIRERNENE, 55
MR AARETCL X AE SAEE DL 45 T RELL B R
{RIAYT (continuous renal replacement therapy, CRRT ),
A I W ML S 548 A 1 6 266 %k 25 SOhE & T LAMLBE
Ko ARERR)E 2505 | AR IE HAFS A K E M e
TUMEE 0510, WRNEMRSFRIT 0L, £
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HGFAMEE SR ERBREE T UTFARIBIT
122 BERPRAE  UE R SRS — IR IE AL
SCEERRS . TN . IR AEMTS . Hodr, KR
Bl E oL MG =R A W A BSR4 1148 h N
KA. (1) BERMEDL, ALHRAERE . M. JERRE |
Sk e S8R BRI DL (acute physiology and
chronic health evaluation, APACHE ) T V4. &8
RE N 45 A 1iE (systemic inflammatory response
syndrome, SIRS ) ¥ 43, CT j™ & & £ 48 % (CT
severity index, CTSI). %3 14> 24 h ik At &
Fs B, A IO i, FAER 5. Hih =
B, FIEHML, i/, FLER . I0BE. JER B, il
B5 . C- LW #5 1 ( C-reactive protein, CRP ), 14}
% (interleukin, IL ) -6, fii &} K ( brain natriuretic
peptide, BNP ), (2) T Hilfiti . I &5 L a0,
FLFEHULMGE . CRRT. MRS 200 FART-HUE
O RAMNEYL . MaEIE . ZNEgRDIRERERS (multiple
organ dysfunction syndrome, MODS ), A fi ICU i}
B8] . A B E A ] DL K A PR AE 4
1.3 FitEFE

i FH SPSS 20.0 #X £ F11 GraphPad Prism 5.0 %X
PR PR . AFA IR T OB L8 +
PrifE2E (xxs) Fow, RAMSIEEAR (K5 ; AT

B IESIMAT YT BORIL sh RO I 73R (M O,
0;) 13, FMASEEAGE: . THETTRHLA]
B (%) o, RINRITKE . R SR T i
M2 A G2 B LR 1T 2 I 3R Logistic 47
Br, MR 22 DH 3R 1 3 W 2 S A 7 OIS 2 52 1)
ZH TAERHEMZ (ROC 12k ). DL P<0.05 %
EFAGIFE L.

2 %R

2.1 FA—MRIGRZ AR 00 = F AL

TE 91 BHRE T, K4 AKL# 37 61 (40.7% ),
AE AKIL & 54 5] (59.3% ). PHZHAEAF#E . PEA .
BIPEAG . 55 14> 24 h IR A& . J2 5 A7 72 B iR
R AN, AR IR, JE R B IS
CRP, BNP /i Ml Lk, ZR T4 it %8 X (Y
P>0.05), AKI 4 APACHE ITT¥F4y. CTSI ¥4y
SIRS 4. H i =Wk, FLER. IL-6 {3/ Tk
AKI 4, ZRAGI2EE X () P<0.05), AKI 4]
FIRE I B Tk AKL 41, H AKI 41K A= 1E3F
T AR AKT L8R, ZRAGIHFE X
(P<0.05). W& 1.
22 WMAHEIE. THEERBGERLE

AKI 2] AAE ICU B ] B s AE B i ] 4 T AKI

A PR R GORE L S0 R A

Table 1 Comparison of general clinical data and laboratory data between the two groups
EI=2 AKI #H (n=37) 1 AKI 2 (n=54) ZeiHE P
— Bl
Ay ()" 40.14 + 10.54 40.13 +10.56 -0.020 0.999
914 (i) 24/13 33/21 0.132 0.716
SERlEAG
[ IAS 5(13.5) 16 (29.6) 3.212 0.073
BHIRI 14 (37.8) 22 (40.7) 0.077 0.781
e 6 (16.2) 9 (16.7) 0.003 0.955
P (41)
APACHE I1T43* 20.19 +3.87 13.33 +2.38 -10.459 0.012
CTSI ¥4 6 (6,8) 4 (46) -5.499 <0.001
SIRS 43 * 9.68 +3.58 6.56 +2.37 -5.005 0.011
oAb R 7R
H1A24h WARARE (mL) © 4516.0 (3155.5,7178.0) 3651.0 (2724.8,6055.0) -1.681 0.093
JEEFJ) (mmHg) ° 26 (22,30) 17 (15,19) -6.677 <0.001
PEHR LR ° 28 (75.7) 9(16.7) 31.687 <0.001
AL R g 9 (243) 8 (14.8) 1307 0.253
TR AT
Hth =g (mmol/L) * 20.73 £ 6.70 14.78 £9.78 -1.756 <0.001
HAIME (x10°/L) * 13.76 +6.36 13.45 +5.60 -0.247 0.306
I/ (x10°7L) 187.81 + 83.80 217.33 + 82.64 0.156 0.694
#LAZ (mmol/L ) * 4.06 +2.05 2.08 +0.88 -6.142 <0.001
1A ( mmol/L ) * 21.87 +10.57 15.58 +7.82 -3.263 0.128
JENEE (UL) 1001.81 +515.51 937.15 + 472.04 -0.618 0.128
155 (mmol/L) * 1.62 +0.47 1.85+0.55 2.125 0.747
CRP (mg/L) * 251.62 + 113.44 196.93 + 115.28 -2.238 0.965
IL-6 (pg/mL) ° 221.4 (90.2,384.3) 138.8 (52.3,212.4) 2214 0.027
BNP (ng/L) © 111.0 (48.0, 188.0) 97.5 (36.0, 188.5) -0.562 0.574

1« APACHE 11 VF43 A &tk A B S8 PRI 2y, CTSI PP i AEEIR R CT M E AR EGT4, SIRS ¥4 K4 B 4 i S 28 A AEPF4,
CRP 2y C- MM, 1L-6 HEAMNE -6, BNP JIREIIL ; * o xes, ° 4 (fl, %), HM(Q, 0))
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H, PFRILRETIEAKIH, 25 HA%5 0%
B (¥ P<0.05), TEIFAGETT I, AKI L4k
AN | e BRAE K MODS (1) Fe 9] 155 T3 AKI 4,
ERAGEE L (H) P<0.05 ), 15T Wity ,
AKI AP THLAGE S . CRRT., JEIEJS 200 AT
RFWRY B TAE AKL 4, Z2RA 555X
(P<0.05), .32,
F2 PAUBRFIEIE ., THHMG ., KR e

Table 2 Comparison of complications, interventions and
prognosis between the two groups

B AKI4]  HEAKI4 .,
i (n=37)  (n=sa) Ol PiA
JEERE (B, %)
JERAM 20 (54.1) 11 (20.4) 11.091 0.001
HeTEAE 14 (378) 8 (148) 6349 0.012
MODS 26 (703) 16 (29.6) 17.137 <0.001
THiEE (F, %)
ML <, 21 (56.8) 19 (352) 4.147 0.042
CRRT 11(29.7) 0(00) 18261 <0.001
MRS 2 il i 14 (378) 6 (11.1) 9.146  0.002
FARTM 7(189) 1(19) 7976 0.005
il
{EICU B (d) * 8 (518) 5(4,7) -4.124 <0.001

SEREITE] (d) * 26 (15,44) 16 (12,25) -3.133  0.002
SR (B, %) 8(21.6) 4(74) 3875  0.049
1 : MODS 2 Eds I RERE 2R A 1E, CRRT S HF2L M kR
fRIRIT ;M (0, O))
2.3 HTG-SAP 2&H% AKI MBI E RN
W Rt 22 A gt L 8 s i
( APACHE I 3F4>. CTSIFF4>. SIRS ¥4, g K
JE 1. PR . HIl—=FR. FLRR. 1IL-6) AL
[H % Logistic [MIHBEI 7, Z55H3%H], APACHE
I PForThm . BRI m . FLER T & 2 HTG-
SAP Ik AKI WAl fEf I ZE (3 P <0.05 ),
W23,
2.4 FMAREIRYEE T R FUlEE 289 ROC &5
HRAE R 3 rh B A PR 2% 7 TR A A+ Logit
P=0.740 x APACHE 1l +0.385 x 5% 1 +1.149 x
FLIR -23.725, S A BNE R P00 25 & ( PRE ),
JH Hosmer-Lemeshow 46 56 X 45 7Y i 17 460 &40 B2 46r
B, K2R Iegi R L (P=0.032), BEHE
R 3 HTG-SAP I & AKI BIZNE Logistic [BJT434T

Table 3 Multivariate logistic regression analysis of patients
with HTG-SAP complicated with AKI

(S B SE  Wald  P{ ORfH  95%CI

APACHE I  0.740 0.249 8.809 0.003 2.096 1.286~3.417

W% 0.385 0.144 7.152  0.007 1.469 1.108~1.948
BN 1.149 0.580 3.929 0.047 3.156 1.013~9.831
i 223.725 5.945 15.923 <0.001

1« APACHE 1943 by 2ok A B S e M Bl v

VA TR0 XoF 5040 0L A Ay vl L RHAE 0. DL PRE
FRGIRAR , HTG-SAP J2 I & AKL AR &,
it ROC 43#r. APACHE 1 . MEMEIE S, FLIR K 3
D455 780 3655 7 1) AUC 43990 8 0.951, 0.918. 0.837,
0.986, UL 1, 2 4. FRUIMHE T 5 B0 F =,
HX A PO AS A ] LS 4 () 00 HTG-SAP 4 & E
AKIT RS .

d - )’./ -
7 —,—f — APACHE T
I JE R
08 T — AL
/ / —— TR
os—JF
i A
jicd I/
04 [
02
0o 02 04 06 08 10
1= 55

1 AT TR AR BT Y ROC fhZk

Fig1 ROC curves for each independent predictor and predictive model

&4 KM TONFEER SR 0 B ROCR L
Table 4 Comparison of the prediction effects of independent
predictors and predictive models
FE Bt

EEELan AUC #lbrH PIH URE Fem W B

APACHE Il 0.951 16.50 <0.001 0.892 00926 572 98.7
WS 0918 21.50 <0.001 0.865 0.852 393 983
i 0.837 2.58 <0.001 0.811 0.778 288 97.4
AT 0986 0.64 <0.001 0919 0.981 64.8 99.1

& : APACHE 113703 S S 18 Pk (e VT 5
3 g

Ak, TR REESSCE, &
T = A SRR 5 7R TR B A 1 b iz s
Deng % "V BIF9Y % 31 HTG-SAP i % HAthis PR 52
) SAP, HHNZA L) HI AKL, AHFFEEFEARE 91
il HTG-SAP & & i 17530, L& AKI 37
1 (40.7% ), AKIZ4¥ ICU B [a] . 43 B i bk i) 4
I AKT 41 B K, HLAF B A6 2R AH N 5, IR At
AR AKL A1 3 155,

FEIG R AR ST, A58 4 B AKT 4 3 Jin %%
Sy BRI . RARSMER G . MODS #56 & 4E,
AR B E] 7 AMLAGE <. CRRT. )5 2
FFARTHUATT I E B & . BRTEEE J& AKI fe iy
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TLAEUE N &, T AKT 2 e w0 I &
JEZ—, MEPIES AKL Z A B A E kR
IR —J7 1, MEEAEITS R 4 B RAE
ST EIE MRS FARE . HEET . T
PEPRBERFLE N IS )M, e 0B A
Y be iy U 5 — 7, AKI L AE S| A ML G g
Eit R IV B L R v 0SB N R NTR U IR
A MEEEIE ML A8 M 2otk B ik ) R DR A
WEE . BRSNS EUK M, A RN
A LT, k] R R R IAILAF DG T 2
RIRFIENN . R B R0 ] e W5 2 CRRT iR
7, CRRT J2—F ARSI S LA, TEIGYT SAP
& AKL Y EE MG, BRI FRak
HIEBRIARNTE R KRR 4R NI R, [
A REE L YR E . TR X9 =E R SAP AR
WARIEYITIFNTE R, AR S RE 520 A/ ik
PEINRESIG MY, BT AKIARANEYL . RS
SERIAIF AR T el s R A, 25 o & 4R
AKI 1 £ 5 R R S 93 7843 54 B AT N,
JRIZL, SRR AR S I PR AT A R R G R T, T
SIS B TARTE AL 5 1R, B EE
PR HE B o ) M R SR e e e DT R P S FARAT e
kBT AKL, A 05T R B 0 I I sl 1 I 2 o
REMEI D SRR R 42 AKT BAER 1),

1€ HTG-SAP 3% & 4= AKI (1) fG [6 IR R 0F 5
Jrif, A8 MR ERA mAl R R B A G
X, Bl APACHE Il #¥43. CTSI¥¥45. SIRS P47,
WISy TEER s . HIl =l . FLER. 1L-6, ¥
X 8 MEE N A LR E Logistic [AIHBIHI My, 2%
WRE W, APACHE 11 4. I8 & 1 M FL e T+
15 J& HTG-SAP & # 1 & AKI i ik 57 fa 16 R &K .
APACHE I 1432 i Il Hi i S8 5 R (A 1 7™ i A%
FERYE AR AR, WF5T R APACHE 11 ¥4 78 il
ST TR AR A R v RIS AR T T T YA AR = Y
ff i M, 253545 D BFSE K BL, APACHE 11
g3 >13 SR fE AR A R4 AKL AL fa s I ER
ARHWEST TR AKT 4419 APACHE 11 9% W 8 & T3k
AKI 4], Z[HZ Logistic 7> #7#£ /KX APACHE I 2
HTG-SAP Jf- & AKI [l ST fa B I R . ROC £k
S, 24 APACHE T #(WHE N 16.5 20, il
2T B 0.95, X T 2otk AKT AT 55 i s
filt APACHE I AJ{E R il HTG-SAP & 4= AKI [
RAFfEhR.

Ji& 2N e (Intra-abdominal hypertension, IAH )
J& SAP [ WA B hE 2 — , — W HRIE TE SAP i
H PR A TAH AR AT =ik 54%1 . I P R AT TR
AR B S KR KM, S ECE /N R
B, RBLBR RSB, 7340 TAH 5HER.ONEE 7
o R J A R s, DA A Co o o ARG
MAE, PE—neE TR s . B Y, —Im
A58 R BB I S R SR I N = e, 45
T RHEE IS I b, KRB B Rt AR
A I, R I AR AR i P o A T
B Fii/> HTG-SAP #.# & E AKI,

MFLRRAEN — A HUSSE bR, W 1Z W
SERHALSVET U, FEAERARMET, BRI
W2 R I FLRR A, (ER A IR B P9 AR
W, IEE MR LR S AN T mmol/L™Y,
T LR MLAE AT 06 BRAE BRLAH— BAFAE AL, A
SRy XA 0 I AN 2 15 P S B G S A e 3
b G P T 7 o S 0 e P e, DA R o A
B AN 5 DR ) FLIR VG BR R RAINAE . oIk st
BLIangar, s LR IAE 2R SRS I — A i PR R
ik o ML A AR v 2 T S0 R v A B /N ek ik
FEREAG, JFROEE 2 - M Bk R - BEE R %,
SR BN A BH I RN, 15 B RS v i
P, gkimis s/ INE IR IE RORAE, AT e AR
AN]SR R P, SAP Wi TR )2
B, UKRIEMEBRGEALLRBR, ARAEER L
IR REL, AT S BRI R B AT P, X T g
J& HTG-SAP 3 & A4 vk 45 () F 2R H 2 —
28 F s P s s i, Gl MR SRR AR
I - sl kR KRl DL/ AKT R & AR A
TE HTG-SAP & iR T il fe, S eE I
IR R FLIR IMLAE W] BB S50/ AKT 1 &2 .

ZE LTIk, ARWESE X AR Bt HTG-SAP 34 4k
K AKI B B I RRE i K e b R Z AT T 43 A F
5%, $&78 HTG-SAP 3 & AKI # v RE T i %5 % th
PRIEAME G, . e TEAE X MODS 25 M1 563 & 5E, 1
APACHE T34y, W8I 1 K FLIR Tt 5 J& HTG-
SAP & AKI [l fafi 2 . APACHE 11147 .
JE R T FLRRE — A A A R TR R 7
T HTG-SAP 3% AKI 7 A & HF = W BURE
YT BT T HTG-SAP &I & AKI AR EL= 4
RIS A5, TR AKT I PR 28 LA ) OR
KEGW RIS WIMERIGTT, SRR AT e HA
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—E BRI (EAFTE A e | Rl
WH9T, AR ERYN, ATREfFERERE R fy, R
KPR EZ L BIHELE . KAEARDFTORBIEA

Whoxah
MMz A EE B JOR 25 s
EZREAERE  WOLMHE . bk, M - eIk

BRI SRS ARG e SRIIEE sk
Giitep b, WEOTIE ST s MRS . BESRIE . iU, &
Py

& £ x W
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