CRE TR 225 TR ) 20244 5167 5520 - fFE{L &/ -

MEIL-12. IL-18. CRPHEEEH]
Xf S AL I A B A 4 B 1 RE T 2%
B TS R A E

&R, A&, R GRIEEBNEER BYEomat, it &% 067000 )

WE. BB #i S A48 /A %12 Cinterleukin 12, IL-12) . EH4ii N &18
(interleukin 18, IL-18) . C/xMN.# 4 (C-reactive protein, CRP) Ft&fa %t FHAd{L 7
KERMEYHE SR % (spontaneous bacterial peritonitis, SBP) H & 17 i WAL 5

Fo ik EFF20214F-8 H 22202248 H 78 A 2= 2 B bt BR B i 12 45 32 96 97 11 120491 - 46
FERSBPEFH AT R, BAFAHNMIERTT, 28T B4 KMEIT14 dE K48
SR N ER K ALS ml, SR B S 2 R B 158 (enzyme-linked immunosorbent assay,

ELISA) il fiFIL-12, IL-187KF, K FH s 2 H S s% b uZak il i CRPAK K, &
WTIRIT T G B MIEIL-12, IL-18. CRP/K-TFAALIEHL. JAIT 45 WG R 1590 d, 4 i
Ja B BB NAEIE A RBE T 4, L 9 2H B 3 % LI PR B8k 3SR FH Cox [B1 UH 43 A1 52 1
JH AL I SBP 3590 dNBET: I fE RS R 2, il 528 TAEH#1E (receiver operating
characteristic, ROC) Hh£k P4k MIBEIL-12. IL-18. CRPEEAH X -4 I & SBP & &
TG BAE . G55R 1200 8 F B 5w aGyT, BEVIHEIET 2141, 1F35E99%1. 897
Ja B MIEIL-12 [ (36.67 £4.57) ng/LHL (67.53 £8.16) ng/L]. IL-18 [ (60.19 +7.04) ng/L
b (111.06 + 12.58) ng/L]. CRP [ (19.56 +2.24) mg/LLt (42.65 + 5.53) mg/L] /K3
BORIT TS E BRI (P < 0.05) o STl YRR [33.33% (7/21) H14.14%
(14/99) 1. B LEEAE [42.86% (9/21) Hr18.18% (18/99) ] HHILL M AFREA [ (22.34 +
252) gLt (2553 +2.64) gl]. HJHLE [ (4756 +£4.90) umol/LEL (3334 +3.58) umol/L].

VRITIEIL-12 [ (40.01 £ 4.16) ng/LLt (35.96 + 4.02) ng/L]. JAJ7/5IL-18 [ (65.28 +
7.02) ng/LEE (59.11 + 6.31) ng/L]. ¥8J7J5CRP [ (23.19 + 3.34) mg/LtL (18.79 +
2.36) mg/L] KFHm TAEEA (PH< 0.05) o Cox[ElA4#T Eon, FFIEMH (HR =
1.893, 95%CI: 1.379~2.406, P < 0.001) . FF'E4:&1E (HR = 1.749, 95%CI:

1.225~2.273, P < 0.001) . {KAHEH (HR =1.756, 95% CI: 1.108~2.404, P <
0.001) . JB¥7J5IL-12 (HR = 1.996, 95%CI: 1.226~2.765, P < 0.001) . IL-18
(HR = 1.564, 95%CI: 1.117~2.010, P < 0.001) . CRP (HR = 2.385, 95%CI:

1.856~2.913, P < 0.001) 7KFm#42 S BT I & SBP 90 dNFET 1 & K [A]
o IRITIEMIEIL-12, IL-18. CRPI/K-F-IB& Tl A Ak I & SBP ¥ 90 d N AET- [
ROCHIZE FH#H0.906, 2 E48%5050.638, & TI697 5 S yEIL-12. IL-18. CRP
TR FROCH 2% FTHIAR (0.791. 0.805. 0.802; z{H43542.996. 2.819. 2.847, P{H4)
A1790.022, 0.031, 0.027) . Z&ig MIKIL-12, IL-18. CRP/KV-J} 5 Ak 3 & SBP
BFE0 ANFET A I, ] T HOM AR I R SBP B [FFET K, = F A I TANME
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Prognostic assessment value of combined serum IL-12, IL-18 and CRP detection in liver
cirrhosis patients complicated with spontaneous bacterial peritonitis

Liu Zhihui, Niu Xingjie, Zhang Jianhua (Department of Infectious Diseases, Affiliated
Hospital of Chengde Medical College, Hebei Chengde 067000, China)

Abstract: Objective To investigate the prognostic assessment value of combined serum
interleukin 12 (IL-12), interleukin 18 (IL-18), and C-reactive protein (CRP) detection in
liver cirrhosis patients complicated with spontaneous bacterial peritonitis (SBP). Methods
Total of 120 liver cirrhosis patients complicated with SBP in Affiliated Hospital of Chengde
Medical College from August 2021 to August 2022 were selected. The patients were given
corresponding symptomatic treatment and 5 ml fasting elbow venous blood was collected on
the day of admission and 14 d after treatment, serum IL-12 and IL-18 level was measured
by enzyme-linked immunosorbent assay (ELISA) and serum CRP levels were measured by
rate-scattering immunoturbidimetry, the changes of serum IL-12, IL-18 and CRP levels were
analyzed before and after treatment. At the end of treatment, patients were followed up for
90 d and divided into survival group and death group according to their prognosis, clinical
data was compared between the two groups and Cox regression analysis was used to analyze
the risk factors affecting death within 90 d in liver cirrhosis patients complicated with SBP.
The predictive value of serum IL-12, IL-18 and CRP on prognosis of liver cirrhosis patients
complicated with SBP was assessed by receiver operating characteristic (ROC) curve. Results
All of the 120 patients completed the treatment, 21 cases died and 99 cases survived during the
follow-up period. The serum IL-12 [(36.67 + 4.57) ng/L vs. (67.53 £ 8.16) ng/L], IL-18 [(60.19 +
7.04) ng/L vs. (111.06 £+ 12.58) ng/L] and CRP [(19.56 + 2.24) mg/L vs. (42.65 + 5.53) mg/L]
levels of patients after treatment were significantly lower than those before treatment (all
P < 0.05). The proportion of hepatic encephalopathy [33.33% (7/21) vs. 14.14% (14/99)],
proportion of hepatorenal syndrome [42.86% (9/21) vs. 18.18% (18/99)], albumin [(22.34 +
2.52) g/L vs. (25.53 £ 2.64) g/L], total bilirubin [(47.56 £ 4.90) umol/L vs. (33.34 £ 3.58) umol/L],
IL-12 after treatment [(40.01 + 4.16) ng/L vs. (35.96 + 4.02) ng/L], IL-18 after treatment
[(65.28 = 7.02) ng/L vs. (59.11 + 6.31) ng/L] and CRP after treatment [(23.19 £ 3.34) mg/L vs.
(18.79 + 2.36) mg/L] were significantly higher in death group than those in survival group (all
P < 0.05). Cox regression analysis showed that hepatic encephalopathy (HR = 1.893, 95%CI:
1.379~2.406, P << 0.001), hepatorenal syndrome (HR = 1.749, 95%CI: 1.225~2.273, P <
0.001), low albumin (HR = 1.756, 95%CI: 1.108~2.404, P << 0.001) and high IL-12 (HR =
1.996, 95%CI: 1.226~2.765, P < 0.001), IL-18 (HR = 1.564, 95%CI: 1.117~2.010, P <
0.001) and CRP (HR = 2.385, 95%CI: 1.856~2.913, P << 0.001) levels after treatment were
risk factors for death within 90 d in liver cirrhosis patients complicated with SBP. The area
under ROC curve of serum IL-12, IL-18 and CRP combined detection on death within 90 d in
liver cirrhosis patients with SBP was 0.906 (Youden index was 0.638), which was significantly
higher than that of IL-12 (0.791), IL-18 (0.805) and CRP (0.802) alone (z = 2.996, 2.819,
2.847; P=0.022, 0.031, 0.027). Conclusions Elevated serum IL-12, [L-18 and CRP levels are
associated with death within 90 d in liver cirrhosis patients complicated with SBP and can be
used to predict the risk of death in 90 d, and the predictive value of combination of IL-12, IL-18
and CRP was higher.

Keywords: Liver cirrhosis; Spontaneous bacterial peritonitis; Interleukin 12; Interleukin 18;

C-reactive protein
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H & M4l MR R % (spontaneous bacterial
peritonitis, SBP) &Ml & FEBRE . KR A H %
BOW R s MR ECE R R G5 ) — A
1o BB AR I B 2 L B LB I RE
KT N10%~47%" . T34 5 SBP i 3 ik =
BRI R LI,  HLIE A 4056 T SBP 2 Wi bk A7 7E
Er, FERS. WEMBRNAH KA, ERIGITN
P, S B Aa™ . BEIRKIZIT K FIiER,
JHREAL A - SBP & # IR SE A BT T 1%, (A mEk

20%~40%", HIFELZ R R GLRE, S5 WL gk
KVERYAILL,  H AT M= 55 SBP R T2 W i b

HW, ik, BRSTR AR BISBPI o TARED,
EEmERRe kR, SR TE, s R T
Jo, WERR A . WFFCIESE, 28 MR I N AT R
G IO 72 SBP R i it A rp R I S AR Y. (4
Mi42512 Cinterleukin 12, IL-12) FEZHHI/ 218
(interleukin 18, TL-18) 3= Hifiid it 48 T 41 Bl 7=
A&, SRR METIEROR R R A R A KDY, B
R, CxMEH (C-reactive protein, CRP) X T
LI & SBPAH — & T E" . H =3 27 5T
IR SBP &3 1173 i ik A O DA S R 15 6 R T T
Ja VA N HANE H AT AR . ST, AR
UK IMIEIL-12, 1L-18, CRPHS T AL IF &
SBPHEE TG -, B3N EFRIE AT, 4551
IR, PSRN, EEEFEWAER, AT
ST B SR TR AT TT SRS

1 ERERHE

1.1 Bt % 1E$R2021458 H 2220224F-8 H 7R A<
2t B 125 Be 02 IF B2 526 9T IR 12040 FF AR 4L IF &
SBPHEE NI FXT R o GIAIRE: OFF & P
K SBPUIHIL Wi kr e, @R > 188 O MIE
m, BEZSMARERR, ZBMERZED.
BrbrdE: OEFEMEAK. BRI FFE 4L AR
1. Child-Pugh7y 2K CH. & HITREH: @4k K SBP
BE, OO, BHEEERETREAE. B
i g B A 7 ) N AR R @ H A EE
JRYPET . R ;. OIS H WA
BRSSP TRRIT & ©X) Sk #IR
i &7 L S5 s s D3N B WS it HAh ik
KRR # . i s AHFEmERE %S
& ATFFRRAERCEE DS (S
CYFYLL2022444) .

1.2 %697 7k BT A BT . RIR. BRIKEN
TN AN TN . AEA. PRI IRIT KA
b, AT AR EA BN AT L IH42.0 g, 100 ml.
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0.9% S A0 A v S VR A I e R VR YRR A ()N
30~60 min, 2/k/d, ESRIT14 do HAHUEGE
JTIRYE B E WG IR PUAER, 1004 — R 3
TR Sk e UG (4~6 g/d, 432~3IK
KR v EGR KVESD) , 2045 HERE BRIk VRS
ViR m P A AT U R (1~2 g/d, 3 1~2iK
FRIDKRED o

1.3 fiFIL-12, IL-18. CRP/R-FAm Frf L
TENBE K 169714 dJ 0 7 R 55 R 2518 i ik
15 ml, SO4HS min (#3# 93500 t/min, 5
OFAEL0 cm) , WEL EEIME, B T-20 CIKFE
FRARFRG . N FH K e 2 I B R ES Cenzyme-linked
immunosorbent assay, ELISA) A&l fLiEIL-12.
IL-187K~F, DAid e S s Lhysh vk 4G ifiL i CRP /K
L, WAERUE A O L EAEY TREAR, Brf
PRAE IS A AT R S R A

1.4 5 RFAIK EA e IRERE SR (M
A, Ew. KEFEE (body mass index, BMID) .
PO PR . s . FFREARR R . RFRE AL
. FFIiRe . &IFHME . FFEmE .
TR A e BRAKRFEEN g L] SEIG = 48 bs (UL
HHEA. ESHEIZ R, MiEIL-12, IL-18,
CRP/KN) o MRV BEBIT 4590 AN A7
0L, P NFETZH QU FIAEEA (99%1))
1.5 %uit 34632 SRHISPSS 26.05E T4 E 47, IL-12.
IL-18, CRPZEIEA A MR VIR L x + sRoR, W
A 8] LR S REAR R 36, I6 97 1 i EL R A
Be XS AEA ARG I8 o PER . OIS s I R 2 5
ORI RER E R, P AELTE] LR F Pearson
KRB . SR FH Cox [ 3 43 Hr 5 Wi BT A 44 3F: % SBP
F0 dNFET-HIfERE R &R . KA 32 TAERRE
(receiver operating characteristic, ROC) M2k 1k
MIFIL-12, IL-18, CRPELA fa il Xt A4k H /& SBP
BEHGTMNE. LAP < 0.05HZERA G2
B o

28R

2.1 &R AT B miFIL-12, IL-18. CRP/K-F 120443
YISERIRYT, 16T A B EIL-12, IL-18. CRP/K
SEREIGTTRIBEIG (P < 0.05) , W,

2.2 WG REAT FETCAL TR . PR 42
TEEEEI LR A A . BHA R, BT RIL-120 A
JTJAIL-18. VAT JACRP/AK P& TAAE4 (PH<
0.05) ; PRZHIEPER]. FE. BMILL RFsE . KR
W IR FFREARIN . FFRELLRRE . ATFThAe
K AIFEAE A G KRR SRR R DL R V6 T R
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IL-12. ¥AYTATIL-18. JRITHICRP/K V2 73 L4t
B (P> 0.05) , W32,

2.3 490 dA LT #9Cox = A 5Ar  LLAFREAL 3 &
SBPHE#90 dNILT-TE A ARE R BET:=1, 17
H=0, UR2HEFAFRITFELMHAER:
MR (=1, £ =0 . IFE%&ME (A=1,
T=0) URkAEH E8FE) . QHTZR (GEs:
ABE) JRITRIL-12 CGESAR) . BT /EIL-18
GEZAE) « WBIT/ECRP GESARE) A
&, #ATCox[EIH4 T, 45 WoRIH R, HE
ZEAAE, KA&E A, JRIT/EIL-12, IL-18. CRP/K
S A AL 3 K SBP H 90 AN BT 1 £ % IR

% (P<0.05) , W3,

2.4 fi5IL-12, IL-18, CRPFUM & 490 d sL4%
- ROCHNZ Box, VA7 5 MEIL-12, IL-18,
CRPTI FF A AL, I % SBP #4590 d P JE T ) & 1 %
W e 73 51 939.12 ng/L. 64.13 ng/L. 22.16 mg/L,
2k T AR 4> 5)290.791, 0.805. 0.802, Z)&+5%k
43 59790.352, 0.430. 0.322; Y&97 S5 IMIEIL-12 + IL-
18 + CRPELA T A1k 3 & SBP £ %90 d BET™
IROCHI £ F AL 40.906, Z1%&+5%0450.638, &
T697 J5 B iETL-12, IL-18. CRPHMKIROC
M2 NI (B4 7°42.996. 2.819, 2.847, PfH
Zr5°50.022, 0.031. 0.027) , WK1, F4.

&1 FHEWH A SBP BEIATTAIGFMLIE IL-12, IL-18. CRP K (x*s)

A 1) 4% IL-12 (ng/L) IL-18 (ng/L) CRP (mg/L)
BIFAT 120 67.53+8.16 111.06 + 12.58 42.65+5.53
%I E 120 36.67 +4.57 60.19 + 7.04 19.56 +2.24
Hi 26.146 38.655 42.393
Pih < 0.001 < 0.001 < 0.001
<2 FETHEMEREFENHEL SBP BEIRKRER

& R A 28 (214)) AEm (994)) %itE PiE
Fi% (#]) 15/6 56/43 7 =1.584 0.208
i (x5, %) 61.15+7.88 59.94 + 6.84 t=0.717 0.475
BMI ( x+s, kg/m®) 22.23+2.54 23.04+2.61 1=1.298 0.197
OB L[] (%) ] 13 (61.90) 48 (48.48) 7 =1.248 0.264
B hdm [P (%) ] 10 (47.62) 39 (39.39) 7 =0.485 0.486
HaE (] (%) ] 12 (57.14) 36 (36.36) X =3.117 0.077
AL R B [ (%) ]

AT K ATARAL 12 (57.14) 42 (42.42)

RAAT KT AL 8 (38.10) 35 (35.35) ¥ =3.626 0.163

BT AR AL 1 (4.76) 22 (22.22)
MR RAE (xEs, F) 553+ 1.14 528+1.22 1=0.862 0.390
FF 3 46 Child-Pugh 42 [#] (%) ]

B4 8 (38.10) 53 (53.54) s

C% 13 (61.90) 46 (46.46) =165 019
HFtlAE B (6] (%) ] 9 (42.86) 44 (44.44) ¥ =0.018 0.894
RS (5] (%) ] 7 (33.33) 14 (14.14) X =4.420 0.036
AP A 4 [ (%) ] 9 (42.86) 18 (18.18) 1 =6.049 0.014
MKFEEETE (x5, d) 12.34+1.93 11.69 +2.01 t=1.355 0.178
“a%d (x+s, gl) 22.34+2.52 25.53+2.64 t=15.068 < 0.001
¥ ek (x+s, pmol/L) 47.56 +4.90 33.34+3.58 t=13.260 < 0.001
W& ATIL-12 (x£5s, ng/L) 68.94 +7.45 67.23+7.03 £=1.002 0.318
&I ATIL-18 (x+s, ng/L) 115.31 + 16.63 110.16 + 14.48 r=1.442 0.152
6T ATCRP (x+s, mg/L) 44,01 +5.52 4236 +4.87 1=1377 0.171
%S EIL-12 (x+s, ng/L) 40.01 +4.16 35.96 + 4.02 t=3.910 < 0.001
%7 EIL-18 (x*s, ng/L) 65.28 +7.02 59.11 £ 6.31 £=13.990 < 0.001
%77 GCRP (x+s, mg/L) 23.19+3.34 18.79 £2.36 t=7.174 < 0.001
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F4 JBFTRILE IL-12, IL-18. CRP /KEFUNAFRE LI % SBP B 90 d NIET-HIXEE ST
A& ROCH X T @R (95%CI) BRE (%) HRE (%) ESlELE 4
897 BIL-12 0.791 (0.694~0.888) < 0.001 85.70 49.50 0.352
697 BIL-18 0.805 (0.696~0.914) < 0.001 90.50 52.50 0.430
7697 /& CRP 0.802 (0.679~0.924) < 0.001 85.70 46.50 0.322
ZRBRA 0.906 (0.845~0.967) < 0.001 81.00 82.80 0.638
F3 EMpFEHH% SBP £& 90 d WL T-HY Cox EVISHT
B B SE Wald 74 HR (95%CI) P1A
FFF A 0.638 0.113 31.878 1.893 (1.379~2.406) < 0.001
AR 4248 0.559 0.108 26.790 1.749 (1.225~2.273) < 0.001
a%8 0.563 0.098 33.004 1.756 (1.108~2.404) < 0.001
B heirk 0.039 0.023 2.875 1.040 (0.856~1.224) 0.069
897 BIL-12 0.691 0.163 17.971 1.996 (1.226~2.765) < 0.001
697 BIL-18 0.447 0.087 26.398 1.564 (1.117~2.010) < 0.001
7697 /& CRP 0.869 0.144 36.418 2.385 (1.856~2.913) < 0.001
h = A 1 R B MR 6, ot HLBEAT R B B T
N 5 = B IR IRITT . XS TN,
=i TL- |8 T 43 R T P SR 40 (0 0 T £ 44 . 1 %
' J&, KRIL-18F1E NIAIT T L 4EALIRE 5, — I

04 [ -9 IE IL-12

— T A 1118
YT )5 CRP
I
BHL

1 — KR
1 3&JFEIE IL-12, IL-18, CRP KEFUMAFRELHE
SBP £ 90 d AL =AY ROC BhZk

31

SBP 3= % 2 pH iy i P4 40 1 18 5 2% EL R 4 i 5
B Pl IR B B4 FH B 55 R0 S % R Th R4 35 45 1
B B R G A ST M, IR ML SL RIVE &
HOTREAL B R AE R R R, R AT
B AT AL BB 3 AU T RS B T e, TR 14
WNAH30%H BT, BFE AL I & SBP T 5
e, HREERRIT IR, Bk R R 42
WA TS A AR — e FE R L PRI RS R AR
K, o mEBUR".

TR, WFFC R IR PR 7 Bl A A4 1 AR
AL . gk /N SR e S PR LR, BT
Ak 2 e R IS TL-12, IL-18% A /K FT v, #f
E—E L bR WA s 1 RE 5, 5B D Re

ATREPERE SRR, R AR A AL B8 2% 175 CRP /K
P TR RS, BHMER S MECRPAKE&E T
KA B, HCRPIIEINME S5 1E Bt k2 IEAH
5%, FESLCRP S AR (L B TG 2 R, A
WFARRM, 2iR97 5 AL I & SBP i 3 i jE IL-
12, IL-18. CRP/K-FHEIGITATRAE, HAET 4G
J7 5 MIEIL-12. IL-18. CRP/K & T 4G4,
$E/RIL-12, IL-18. CRPZ 5 JHHifk I & SBP E 34 1)
RIGHE, JRIT ERFS R KA BRI RS TS
T K B o 3 — 2 Cox Al A4 HTiE S2, JAYT
JG MIEIL-12, IL-18. CRP/K 152 S8 H A4k,
FHRSBPEFHI dWIET B E, HAKTEE
HHERAREY], Hon S E a7 a0 s g IL-
12, IL-18. CRP/K-FHAEAA BT VP U5 15 40

IL-122 B a. EWani. HRRG
(natural killer, NK) /i FTBZH i 55 73 4 (1) —Fh 48
PEANR IR -, 32 BE A 2 BTk 4 B ATNKY/ T
YHAE i, RHECD4A" T Th140fE 1k, 58
NK/THEAICD4" . CD8" 11T 40 it 1) A5 4
IS0 B AT M S R, TL-182 —Fh 2 1)
REAE T, " SR an g KEy R,
TFIEONK 2 o B T40 P ) 384 56 oA, AR it T4 o 34
S Th1 40 A G g% L, 39tk L 4 B 25 R VR A
e 23 RT3 45207 . TL-12fTL-18 B A5 B [l 4
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H, Ar3L[FEE S CD4A T4 /L A Th1 40, 385
RAUESN, PG, M LA ol 0 T SR e
EEA SRR, MIEIL-12. IL-18. CRP/K P2
WGETF R AR 5 MIEIL-12, IL-18. CRP
W FFAE AL 3 % SBPEE 90 dN FET (IROC i 2% T T
48 5190.791, 0.805. 0.802, #i7m FiRFEkrAT{E
9 R AL & SBP & 25 i f5 FIWT (R A= 22 48 bR . A
DR E R, AW OB AT S MEIL-12.
IL-18. CRPItE H T il A 1 46 I & SBP & & 11
TG, 453 8o =G W I ROC #h 28 F T A7
90.906, Z1EFERH0.638, i B IEA A I X TS
B I W AN 3 =, s VR YT 5 MIEIL-12, IL-18.
CRP/KF- N B AN BH I A] RE Bk o BB 5 3 1 ™ 8,
TfE AN R RS K

g2 b, IfEIL-12. IL-18. CRP/KF 5 FAE{L
R SBPEEIRITIT TG ¥ %, AIENEH
TE FIWr kR £, BeA =T br vl B 80 m s
PEAL AR -

EE R
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