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WE: BH HRITEN2MFZE(ACLF) 8 FARBREEEZNRRFLENR S ZEM 4 EBREEXNERME LR,

FiE ERMHEER2010F 1B 1B—2021 F 12 A3 BFEEFERFEE _NEERMIZHIACLF & FFHE K EE 13041,
RIBAMERD AL EM AR BERA (n=80) SEZEMARRLA(n=50), LEFHAZE—RBRNNLRERELER
HIESZEMARBEEXRNRRMERET. FEESTHEAZEFITERRFAF LLEKS }EFJStudent-ﬂfﬂEu;Xﬁé
EADTSH T ERFHITEE R T8 LR K B Mann-Whitney U3, TTECARI A A LL B R B P18 B X Fisher $5 715
Kiko RFZIT Logistic M3 2K F TEFHE B2k (ROC B 4% ) THA TR E BRI TN M E. &R 1306 ACLF &I HE

BRAMNBED,KRK(27.7%) 2R ENARERA, HEHRRAMK(24. 6%) FR&E(18.5%) FEK(17.7%)%F . HEREFEIA
E*‘FH MEAIE(58.5%) HEFBEMAET, KIHERFHHE(18.5%) A TEER(14. 6%) FRBHERE (13. 8%) 2 & FE IR
BE@E, BEZHAMENLER(72.2%) FEBE(57.4%) EFXFTEER(55.6%) HKADE(53. 7%)ENH AW AHER
B MEZAUEENRETEEER(73.3%) LB (50.0%) . L18MLES (47. 4% ) EME AW AR RS, ACLF&FA

HEREBRENZEMARELE(6L.5%)BE. BUELEREEMANEZEMARRLEENRARRNER, ZEWH
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0.001)FF5trm TIEZEMHEE . T Logistic BlAD T E 7=, EZMITHE L EM AR BEL MM EREE (0R=
7.120,95%CI:2. 478 ~ 20. 456, P<0. 001) , FUW ACLF 53 Z Ef AR B F A ROC #hZ TEFR 4 0. 686(0. 597 ~ 0. 776) (P<
0.001), S EEEWTE A 0. S0x10°/L, REUE 0. 725, 5 FE H0.400, &it ACLFAHARFREUEZHAHERL N E,
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Abstract: Objective To investigate the clinical features of patients with acute-on-chronic liver failure (ACLF) and bacterial
infection and early warning indicators associated with multidrug-resistant infections. Methods A retrospective analysis was
performed for 130 patients with ACLF and bacterial infection who attended The Second Affiliated Hospital of Air Force Medical
University from January 1, 2010 to December 31, 2021, and according to the drug susceptibility results, the patients were divided
into multidrug-resistant (MDR) bacterial infection group with 80 patients and non-MDR bacterial infection group with 50 patients.
General information and laboratory examination results were compared between the two groups to screen for the early warning
indicators associated with MDR bacterial infection. The Student’s t-test was used for comparison of normally distributed continuous

data with homogeneity of variance between two groups, and the Mann-Whitney U test was used for comparison of non-normally
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distributed continuous data or continuous data with heterogeneity of variance between two groups; the chi-square test or the Fisher’s
exact test was used for comparison of categorical data between two groups. The binary logistic regression analysis and the receiver
operating characteristic (ROC) curve were used to assess the predictive value of early warning indicators. Results Among the
130 patients with ACLF and bacterial infection, sputum (27.7%) was the most common specimen for detection, followed by
blood (24.6%), urine (18.5%) , and ascites (17.7%). Bacterial infections were dominated by Gram-negative bacteria (58.5%).
Of all bacteria, Escherichia coli (18.5%) , Klebsiella pneumoniae (14.6%) , and Enterococcus Sfaecium (13.8%) were the most
common pathogens. Gram-positive bacteria had a high resistance rate to the antibacterial drugs such as erythromycin (72.2%) ,
penicillin (57.4%) , ampicillin (55.6%) , and ciprofloxacin (53.7%), while Gram-negative bacteria had a high resistance rate
to the antibacterial drugs such as ampicillin (73.3%) , cefazolin (50.0%), and cefepime (47.4%). The patients with ACLF and
bacterial infection had a relatively high rate of MDR bacterial infection (61.5%). Comparison of clinical data between the two
groups showed that compared with the patients with non-MDR bacterial infection, the patients with MDR bacterial infection had
significantly higher levels of alanine aminotransferase (7=2.089, P=0.037), aspartate aminotransferase (7=2.063, P=0.039),
white blood cell count (Z=2.207, P=0.027), and monocyte count (Z=4.413, P<0.001). The binary logistic regression analysis
showed that monocyte count was an independent risk factor for MDR bacterial infection (odds ratio=7.120, 95% confidence
interval [CI]: 2.478—20.456, P<0. 001) and had an area under the ROC curve of 0.686 (95%CI: 0.597—0.776) in predicting
ACLF with MDR bacterial infection (P<0.001) , with the optimal cut-off value of 0.50x10%/L., a sensitivity of 0.725, and a
specificity of 0.400. Conclusion ACLF combined with bacterial infections is mainly caused by Gram-negative bacteria, with
the common pathogens of Escherichia coli and Klebsiella pneumoniae and a relatively high MDR rate in clinical practice. An
increase in monocyte count can be used as an early warning indicator to distinguish MDR bacterial infection from non-MDR

bacterial infection.
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2.1 ACLF &5 B & H e Bl L9 A ACLF
B 5711, o ACLF & T4 B4 f 35 269 141 (47. 1%) .
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(41.5%) o A2 BHAE A b B 8 O 0% 40 0 R R i 3K AT

(13.8%) , %% == I3 1k T v d5e o DL 1) A48 61 K 3% A TR
(18. 5% ) FIiti & 5e TR A (14. 6% ) (£ 1) .

2.3 % &5 L ERAEMNHHILLE 1304
ACLF & I 4B iR, Z E i 2 BB fE 3 (61. 5%)
i Lo TR 2 T2 ISR 3 (38. 5% ) . Z2 MM 24 RN
VFZHIR YN 2% 28 TAEZ w2 (£ 2), K
MRS, ZEMARMAOER FERE AT EER.
WD R ZEEER D B AR 2 i 25 3 5 e TR 2
H T, 22 R IA G243 (P EH<0.05)(£3).,
2P, ZEM 2GR R H R R AR kAt
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TR E 25 18 (P{EY<0. 05) (K 4).

2.4 3 ERBEHBELERESN ZEMGAMIEL
T 2 AR ) e TR R s I R A T
T LS, 25 I EG AR o PR S = A8 bR H g
RIN, Z E i 25 20 5 1 ALT . AST . WBC . BA% 4 i 3%
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15<0.05)(5£5)., T Logistic [11A43H7 7 , BAAZ 41T
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Table 1 Distribution of bacteria detected in specimens of patients with ACLF and bacterial infection

EEIES BB B R ED k(D (e ERE(ED)  AEE(%) ]

B PH MR 5 14 18 10 6 1 54(41.5)
BRI ER 0 1 14 2 1 0 18(13.8)
N K 0 3 0 0 0 1 4(3.1)
T P AP AR 3 A A R T 1 1 1 0 1 0 4(3.1)
VA5 I 2 R A 2 0 0 0 1 0 3(2.3)
A EER A 0 2 1 0 0 0 3(2.3)
Jili 9 S K PR 0 1 0 0 0 0 1(0.8)
HoAth 2 6 2 8 3 0 21(16.2)

i MR 31 18 6 13 8 0 76(58.5)
PN/ | 1 9 5 7 2 0 24(18.5)
it ¢ 5. 7 A P 10 6 1 2 0 0 19(14.6)
W27 25 B B B 4 0 0 1 0 0 5(3.8)
1 /5 AN AT B 4 0 0 0 1 0 5(3.8)
IR I FF B 4 0 0 0 0 0 4(3.1)
SEbEli77E S =) 1 0 0 0 2 0 3(2.3)
HAth 7 3 0 3 3 0 16(12.3)
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R2 ACLFAHAAHERAEESEMARSESEMHEMABRLLE
Table 2 Comparison of MDR and non-MDR bacterial resistance of patients with ACLF and bacterial infection

21 HAiF(n=130)  ZEM 4 (n=80) FELZHTiT2441(n=50) gitHE P{E
BARHERR (%) ] 86(66.2) 61(76.3) 25(50.0) X'=9. 469 0. 002
Wy E[(%) ] 64(49.2) 59(73.8) 5(10.0) X’=50.031 <0. 001
RRFER (%) ] 57(43.8) 50(62.5) 7(14.0) X'=29.396 <0. 001
PR A0 W /Rl g PR R 451 (9% ) ] 52(40.0) 51(63. 8) 1(2.0) X'=46. 346 <0. 001
AT AR 2 (%) ] 51(39.2) 47(58.8) 4(8.0) X'=31. 147 <0. 001
KAk A (%) ] 42(32.3) 32(40.0) 10(20.0) X'=5.628 0.018
LA (%) ] 40(30.8) 32(40.0) 8(16.0) x'=8.320 0. 004
aER (%) ] 39(30.0) 34(42.5) 5(10.0) X'=15.476 <0. 001
SLAmts [ (%) ] 36(27.7) 33(41.3) 3(6.0) X=17.374 <0. 001
7SR ICN 34(26.2) 33(41.3) 1(2.0) X'=22.553 <0. 001
HEREMI(%)] 33(25.4) 27(33.8) 6(12.0) X'=7.685 0. 006
WRFL PG AR 4] (%) ] 25(19.2) 23(28.8) 2(4.0) X'=10.593 0. 001
bk B R [((%) ] 17(13. 1) 17(21.3) 0(0.0) <0.001"
W [ (% ) ] 17(13.1) 9(11.3) 8(16.0) X’=0.611 0. 435
FB R [11(%) ] 15(11.5) 9(11.3) 6(12.0) X’=0.017 0. 896
FHT-[41(%) ] 15(11.5) 15(18.8) 0(0.0) <0. 001"
JEAB SRS [41(%) ] 11(8.5) 6(7.5) 5(10.0) X'=0.248 0.618
R R (%) ] 10(7.7) 10(12.5) 0(0.0) 0.007"
Tt R (%) ] 4(3.1) 3(3.8) 1(2.0) X=0. 002 0. 968

7 2 1) Fisher K56
3 ACLFEHEZIIMERLEESEMAR SESEMATMEFRILE

Table 3 Comparison of MDR and non-MDR bacterial resistance of patients with ACLF and gram-positive bacterial infection

Bty Hit(n=54)  ZEMZAH(R=37) AEZEMH(=17) il P{E

LR [(%) ] 39(72.2) 34(91.9) 5(29.4) X'=22. 666 <0. 001
HHERMI(%)] 31(57.4) 27(73.0) 4(23.5) XY=9.712 0. 002
ANERR(%)] 30(55.6) 25(67.6) 5(29.4) X'=6. 868 0. 009
WA (%) ] 29(53.7) 27(73.0) 2(11.8) X=15.176 <0. 001
Ll R B (%) ] 22(40.7) 20(54.1) 2(11.8) X'=6. 966 0. 008
KRB [1(%) ] 22(40.7) 22(59.5) 0(0.0) <0. 001"
A1 (%) ] 20(37.0) 18(48.6) 2(11.8) X'=5.306 0. 021
PR A0 I /Rl g PR AR [ 451 (9% ) ] 18(33.3) 17(45.9) 1(5.9) X'=6.707 0.010
s R R (] (%) ] 17(31.5) 17(45.9) 0(0.0) <0. 001"
FItEF L] (%) ] 15(27.8) 15(40. 5) 0(0.0) 0. 002"
PR [H1(%) ] 13(24.1) 13(35.1) 0(0.0) 0.001"
FEHER[H1(%) ] 10(18.5) 10(27.0) 0(0.0) 0. 046"
TR (%) ] 4(7.4) 3(8.1) 1(5.9) xX'=0. 000 1. 000
e L (% ) ] 2(3.7) 1(2.7) 1(5.9) X'=0. 000 1. 000
LB 01(%) ] 1(1.9) 1(2.7) 0(0.0) 1. 000"

2 1) Fisher K5



764

I RATREfRE 2 EEE 405 E 4852024 £ 4 A J Clin Hepatol, Vol. 40 No. 4, Apr. 2024

R4 ACLFAAEZPRNERAEESEMHRSFZEMARMAFER LR

Table 4 Comparison of MDR and non-MDR bacterial resistance of patients with ACLF and gram-negative bacterial infection

259 A1 (n=76) ZEMAA (n=43)  AEZEM 2541 (n=33) SiHE P
AR HER (%) ] 56(73.7) 36(83.7) 20(60. 6) X'=5.145 0. 023
KA EAR A7 (%) ] 38(50.0) 30(69. 8) 8(24.2) X'=15.479 <0. 001
SkApane g [ (%) ] 36(47.4) 33(76.7) 3(9.1) Y'=31.618 <0. 001
%%@ﬂﬁﬂmm(% ] 35(46. 1) 25(58.1) 10(30.3) X'=5.823 0.016
B[ (%) ] 35(46.1) 32(74.4) 3(9.1) X'=29. 497 <0. 001
Fkk@%[m(% ] 35(46. 1) 28(65.1) 7(21.2) X'=14. 486 <0. 001
PR 4R I i e PR I [ 451 (%) | 34(44.7) 34(79.1) 0(0.0) <0. 001"
e T A b 2 (%) ] 29(38.2) 27(62.8) 2(6.1) Y=23.117 <0. 001
WRH VG AR (%) ] 25(32.9) 23(53.5) 2(6.1) x'=16.938 <0. 001
PUAE[](%) ] 21(27.6) 20(46.5) 1(3.0) Y'=15.546 <0. 001
Atk [ (%) ] 17(22.4) 14(32.6) 3(9.1) X'=4. 647 0. 031
R EE [ (%) ] 15(19.7) 8(18.6) 7(21.2) X’=0. 080 0.777
EH HEm [(%) ] 14(18.4) 8(18.6) 6(18.2) x=0. 002 0. 962
Je 3R [1(%) ] 11(14.5) 6(14.0) 5(15.2) X'=0.022 0. 883

7 2 1) Fisher K56 .
3 g

ACLF & 4 B gL W A & VIHEHI I R
o AAH5E ACLF
B IR BA S s IR B AT I kg
HIEKEEFR FHARAS 5 AR 17. 7% AT L 1L A
VR, T RE5 1 RA2 Wb A GO IRk 8 35 AR T
FH T 12 SBP, {H38 38 5 7K 5 55 BH M 32 A 1K, H el
FHPTH 25 TR T, PRI R S B R ot /2 o B4,
Filfi R AR AR YR 2B B RER AR AE | 52560 EE KA AR
2R A2 W SBP, 33X A1, 1] BB 1S AASIFSE IR K B 5% P A%
Be <8 o w11 7 N 3 )W S O N 1 A U s O e O ey
BFI L A Rl 28 B AR /0 T 2 BH M B (H B I 2 T 4 B
PERE X5 RECERTE > AR AN ARSI
ST ORTRIBRASKS HY A 3 BN B AP S, 6 T35 TG RIR YT
H—EZHME. EREERE, DA N Ik 85
I 22 B TR 0 A T I S B R T O T AR
W55 285 1 B ER TR o 31X AT BB AN [A] s X S [R) = B bt
PR 245 8 P 2 S A 5, BRIDRLSH B3 1 1o P A B PR 25 AN
], T S R R G RN IO R, Ah AT SE by L A
IE FEAR RN, AT RS X AR 2 RN 2 —, K
F ACLF B35 & A B AL v e 18, A W i
BRSO TR N R I PR 70 NO Rk i e Hep
REEREIEN . AW BRI A H L ACLF 5 JF
0 BRI ) i LA B, FLAE I IR K PRI AR 1
AR E 75 5 SRS LT A O i Rt — 2B 5%

B 25 Wy A48 FH 2 B 16 ACLF & 41 14 B e 5 2 i

(spontaneous bacterial peritonitis, spp)'!

TRt , (BRI B H I HL R A W E 1S . I TR
PR P B 254 T B AR A0 TR R R (L B T 254
S A TR T 2 1 A O SR FRL P A 2 S A )
Jﬁ B AH, B ERIS R 5 1 48 ~ 72 h N & F

NS PUE 259, v 4 mjllmmﬁxﬁz,#m//f\zﬁﬂﬁ
éﬁﬁii,@ﬁtmﬁ%ﬁiﬁ%ﬁﬁﬁ%ﬂo EIFS 2E e
ACLF #8238 B AE 2 ), 75 R AT L B RTR YT
FEHLE 2SS R R R 2 R S B e A
BZ5WATT ACLF & I 20 B R i 22 A v s 1 22
R B AR (0 ) — 2 20 56 FH 24, 9 LR 24 1 ) A, i
SRR BIRAREF WEL S ACLF A 141 1 B YL AH 2 41
TR X ke 0 RS L Sk TR 5 R Sk 04t I A i 25 R AR T G
o S (B TR R Ko A, Sk AR 15 S %
%ﬁ—ﬁ%%@*ﬁ%*ﬁ%,iérﬁﬁ%xﬁ,ﬁ\m%%m%ﬂs
46. 8% , 13X Xt T I IR BL B 25 40 FF % B anyr $ i 1 Br i
PR

I E )2 BARE SR 80 £ E i 2y
FE IR (R RAT A GAREE T BRI, ] i o i S
B KA R HE 2 F 2518, Tk B Al P 24
Yy, BA I PR O PCT R CRP AR R ik e 11
BRI E T 224 R b P T2 0 0 U
e FHEZ AT AT T —H X2 E
i 25 SR e Oy i I R BB G il 2 7. AR A,
ACLF & I+ 2 Fili 24 B R Ye 1) £B 5 P DI RE T 22, WBC ik
(S 1108 R TR 2 U G O 0 7% 1 [0 A G A
i 245 DA R ST f B R 2, LT T DA S LA 4
22 HL 1 24 TR SRR (1) L A T F 8 A
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x5 SEMAGRESESEMABRERKEIMILE
Table 5 Comparison of clinical data of patients with MDR and non-MDR bacterial infection

T H 4 (n=130) ZHMH 2541 (n=80) Ak £ Eiiif 2540 (n=50) Gt PE

i (%) 47.70+14. 92 46. 68+15. 87 49.34x13.25 1=0.991  0.324

P (%) ] X=0.309 0.578
© 61(46.9) 36(45.0) 25(50.0)
5 69(53.1) 44(55.0) 25(50.0)

JHF9s A 46 (%) ] X=1.571 0.210
HBV Jg L 89(68.5) 58(72.5) 31(62.0)
JE HBV &L 41(31.5) 22(27.5) 19(38.0)

S E KA TR
Alb(g/L) 28.55(26.08~32.70)  28.90(25.60~32.70)  28.00(26.40~31.35)  7=0.467 0. 641
ALT(U/L) 82.50(38.00 ~265.00) 120.00(57.25~582.50) 78.50(43.00~176.00) Z=2.089 0.037
AST(U/L) 111.00(50. 00 ~ 286. 50)  260. 00(97. 50 ~ 744.00) 208. 00(96. 00 ~ 484.00) Z=2.063 0. 039
TBil (mol/L) 307.31+146. 96 313.42+155.32 297.54+133. 45 1=0.598  0.551
1% (pmol/L) 54.80(35.30~78.70)  54.70(33.10~86.20)  54.80(42.90~72.30)  Z=0.239 0.811
GGT(U/L) 77.00(38.50 ~ 168.00)  83.00(44. 00~ 150.00)  66.50(28.00~172.75)  Z=0.399 0. 690
ALP(U/L) 129.00(88. 00 ~ 174.50) 131.00(84.00 ~ 170.00) 121.00(94.00 ~ 194.00) Z=0.401 0. 688
ALEF (pmol/L) 63.85(50.00 ~ 122.15)  64.00(51.00 ~ 157.90)  63.85(47.18~78.20)  Z=0.476 0.634
Il /R 2 % (mmol/L) 5.88(3.87 ~11.23) 5.91(3.42 ~15.25) 5.79(4.06 ~ 8.87) 7=0.584 0.559
WBC(x10°/1) 7.95(4.63 ~12.87) 8.43(5.60 ~ 14.45) 7.11(3.85~11.02) 7=2.207 0.027
R AT H (x10°/1) 0.86(0.48 ~1.36) 1.14(0.56 ~ 1. 60) 0.73(0.48 ~1.25) 7Z=2.106 0.035
AT (x10°/L) 0. 67+0. 48 0.79+0. 54 0. 47+0. 29 1=4.413  <0.001
PRI (X10°7L) 6. 84(3.20 ~ 10. 98) 7.22(4.09 ~12.09) 4.84(2.89~9.56) 7Z=1.871 0.061
Hb(g/L.) 109. 37+24. 14 112. 88+23. 38 103. 76+24. 52 1=2.122  0.036
PLT(x10°/L) 80.00(43.00 ~ 147.00)  92.00(42.25~153.50)  63.00(43.00 ~ 144.00)  Z=0.878 0.380
LI R (%) 31.9526. 76 32.7226. 52 30. 72+7. 01 t=1.651 0.101
PT(s) 20.55(17.28~26.03)  21.05(17.20 ~ 26.55) 19.95(17.55~24.93)  7Z=0.275 0.783
APTT(s) 48.00(38.90 ~62.78)  48.65(40.43 ~66.33)  47.85(36.88~58.10)  Z=1.211 0.226
TT(s) 21.60(19.40 ~24.60)  22.00(19.50~25.40)  20.85(18.38~24.00) Z=1.511 0.131
Fib(g/L) 1.44(1.02~2.24) 1.53(1.02~2.24) 1.42(1.01 ~2.37) Z=0.230 0.818
PTA(%) 39.80(28.48 ~48.03)  38.35(27.45~48.40)  40.75(28.78 ~47.18)  7=0.495 0.620
INR 1.77(1.43 ~2.32) 1.80(1.42 ~2.38) 1.71(1.49 ~2.18) 7=0.476 0.634
FDP(pg/mL) 5.94(2.75~14.61) 6.22(2.65~11.60) 5.94(2.73 ~20.26) 7=0.639 0.523
D-D(pg/mL) 1.82(0. 69 ~ 6. 54) 1.57(0.64 ~5.74) 2.32(0.77 ~9.44) Z=1.180 0.238
PCT(ng/mL) 0.89(0.28 ~2.54) 0.96(0.32~2.60) 0.66(0.20~ 1. 60) Z=1.104 0.270
CRP(mg/L) 18. 80(5. 73 ~ 36.20) 18.24(4. 08 ~ 30. 35) 19.50(6.13~40.00)  Z=0.910 0.363
IL-6(pg/mL) 71.35(17.24 ~228.60)  74.43(11.43 ~308.00)  51.33(20.36~140.90) 7=0.072 0.958
TE - APTT 7% A4 78 53 J56 L 335 P I 110 5 TT < 358 AL F A8 1) 5 i « 2T 208 2 1 JT 5 PTA < 358 I F I3 8 2 5 INR - [ BRbR 1AL LU (L s FDP - 27 28 2 1 i 7
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