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Analysis of risk factors and construction of a predictive model for nosocomial

infection in liver failure patients undergoing artificial liver therapy
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Abstract: Objective To investigate the risk factors associated with nosocomial infections in liver failure
patients undergoing artificial liver therapy and construct a predictive model.  Methods A retrospective collec-
tion of clinical data was conducted on 205 liver failure patients undergoing artificial liver therapy in the Depart-
ment of Infectious Diseases at the First Affiliated Hospital of Bengbu Medical College from January 2018 to De-
cember 2021. Based on the occurrence of nosocomial infections, the patients were divided into an infection
group (45 cases) and a non-infection group (160 cases). Factors related to nosocomial infection were analyzed,
and variables showing statistical significance were included in logistic regression analysis to identify the risk fac-

tors. A predictive model for nosocomial infections in liver failure patients undergoing artificial liver therapy was
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constructed, and its predictive performance was evaluated using a receiver operating characteristic (ROC)

curve. Results Among the 205 liver failure patients undergoing artificial liver therapy, 45 cases experienced
nosocomial infection, resulting in an infection rate of 21. 95%(45/205). Logistic regression analysis results in-
dicated that age, comorbid diabetes, indwelling time of the central venous catheter in artificial liver therapy,
plasma albumin concentration, and MELD scores were significant factors influencing the occurrence of nosoco-
mial infection in liver failure patients undergoing artificial liver therapy. Based on the logistic regression analy-
sis results, a predictive model was constructed as follows: LogitP= —5.222-+0. 056 X age+0. 987 X comorbid
diabetes+0. 439 X indwelling time of the central venous catheter in artificial liver therapy —0. 204 X plasma al-
bumin concentration+0. 175 X MELD score. The area under the ROC curve (AUC) was 0. 872, with a sensi-
tivity of 88. 90% and specificity of 73. 10% and the model was eligible by Hosmer-Lemeshow goodness-of-fit
test. Conclusion Nosocomial infection in liver failure patients undergoing artificial liver therapy is influenced
by factors such as age, indwelling time of the central venous catheter, plasma albumin concentration, MELD

score, and comorbid diabetes. The constructed predictive model demonstrates good performance in predicting

nosocomial infection in liver failure patients undergoing artificial liver therapy.

Key words:

T35 (liver failure, LF) & i & R % 5] 2 09 T
0 BB 0 T B IE & B AR A 7 DA S A W e Ak 2
REAZ 01, 4k 7t B DL o | R I T R SR R K ik
W B 25 AR A5y 35 3R Y It R AE 1 A 9 1 S
L Il RYA YT ROUE , B2 4l 8 B YA 7 9 8 % ik 50 %6 ~
806 . N HFIR YT RE WS W 1 [ 1K i 32 08 18 4 T
RO M HFWERS . SR, o 2R ) 18 T
AL HURSREE ILT N TR IT R MBS
R A ks B e, ™ EE R 0 I PRI T R0 R 2
Jat . ARBFFE ST T 205 BN TR YT I e B 1Y
I PR B8Rk 23 BT N IR 7 I 5 v 18 38 R A IR B s e
14 £ 657 PR 3R, ) Sl o A5E 78 1 - ¢ 5 AL U AL g, A
R s XURS: AT 1l 2 T F00R e 93 A0 5 o SRR e R A=
RRMES%, BHGENT.
1 #EREARAE
1.1 BFFEXRt4 3EEL 2018 4F 1 H & 2021 4E 12 A A
P e IR e 1k 5 s B 19 205 151 JIT 52 98 8 2 ol BF 5% %
R PARF LW A B 2IH 8™ (2018 4F
WSO BT B Y2 N TIHRYY . MK (B B Jlk e
W AR HE DK FL Ay S YL A 45 i R AR B YL 4 160
B, HEBR A I IR A I s s B ™ G
il I e R
1.2 B WSRO — I R GOk A 46 M1
AR A BE R ) 4 T SR B S AR L 4 R
M (WBC)  BUIH LT (TBiD L I 3¢ (1 & F (ALB) i
JEE O A S S [B] (PT-s) | E I 0 B (PT-A) L H
PrbrifEfL b H CINR) L ILEF (Cr) o 25K 1 JHF o 65 1Y
(MELD) #F43 115 20 20 : 3. 78 X (TBil mg/dD +11. 2
X (INR) +9. 57 X (Cr mg/dD +6. 4 Cig [H : B R 2
PE SO PR AE 0, HoAth D,

liver failure; artificial liver therapy; nosocomial infection; risk factors; predictive model

1.3 GiitsedrsE R SPSS 20. 0 #F vt 47 Bl 7
BT IEZS 20 A 131 i BERER T (o ) R, 4L ) L 3%
K ¢ K5 s ANAE G RS S35 SRR L M (Pos
~ P ) ]Fm B HE-ERE U KRR T8 R
SR BIECE 4 R AL B U BOR ) K. R
EONIAE ST LA 890 A Logistic 913 4#7,
FEHE S WA A 0 32 TAERRE (ROC) M 23
Al B 78 I 50K, b Hosmer-Lemeshow 1A 18 &
K s B R A5 0L, DL P <<0.05 HESAL %=
X,
2 #R
2.1 ANTHRIF I ol B e B AL K
o B2 Bt R e 12 W AR UL 205 O BB R AR BE B Rk e 45
] SR K AR 21,95 %%,
2.2 NTJIRYT I o vy BB 3 I e J8% e W 4 (8] I R 48
PREbER LR e g A TR Y 21 R8I PR R, T 4
BTN SR G IR N T s # ik 54
B T L3 P AR PR A IR AT 2 B | O UL R
B Prm AL Ff \MELD 43 8 A7 1 22 53 A 48 112
BN (P <0.05), WEI1,
2.3 ZHERBESHMBUNAAIE SR LA TG
JTRERBREERBEE HEAZ G KE1h P <
0. 05/ 8 bRk H AL i, 4 A Z I % Logistic [F114 507
25 R WR AR A IR N TG F RS
IFIA] | I3 78 A % MELD W20 302 A T HFA 7
B BB & AR R . AR R Logistic 11943
Brah S, b S A R = — 5. 222 4 0. 056 X 4E % +
0. 987 X & I HH IR +0. 439 X N TP # ik S48 18
BN A] —0. 204 X ML 1 88 1 +-0. 175 X MELD P47,
W2,

— 459 —



2023 4 A VT RO B 2 B 2 5 3 1
F1 AL ZIEE S ER SR HIEIEKRERLER

AR YL (0 =45) JEREY A (n =160) t/y p
51 2. 601 0.107

% 27(60. 00) 116(72.50)

& 18(40. 00) 44(27.50)
iR/ 2 58.87+10.59 52.24+11.56 3. 456 0.001
G I B IR 9 10. 872 0.001

B 21(46.67) 35(21. 88)

i 24(53.33) 125(78.12)
fEBEI ]/ d 31(27~42) 33(25.25~43) —0. 250 0. 802
N T ot k45 B8 R/ d 9(7~9.5) 7(6~9) —4. 140 <<0. 001
M3 AR HME /(g LY 30.7243.25 34.11+4.48 —4.730 <20. 001
A4/ (<107 « L7 8.21(5.78~11.77) 6.89(5.23~9.58) —1.279 0.201
5 1M B[] /s 19.60(15. 20~24. 85) 18.10(15. 25~24. 83) —0.252 0. 801
5 . T ST Bl B/ 06 42.40(36.65~47.15) 38.50(34, 38~46. 65) —1.387 0.166
SR FEWE/(pmol « L™ 361.70(312.90~392. 15) 319. 40(266.52~374.70) —2.728 0. 006
| By HE AL LU (B 1.96(1.56~2. 46) 1.61(1.43~1.98) —2.768 0. 006
i LT B2/ (pmol « L 1) 68.00(61. 00~86.50) 58.50(48. 25~70.00) —3.372 0.001
Meld W43/ 4 21.09(18.45~25.93) 17.945(14. 31~20.58) —4. 845 <0. 001
ERRNURERBBEA L VOIRT EARA T EARBBEUGCEDERT, FEX LA ERBHE LU MP s~ P )& x,

*2 AIRBIrAEREEERBLATNERGE

i H B S.E Waldy® P OR 95% CI
R/ % 0. 056 0. 020 7.735 0. 005 1.058 1.017~1.100
N LI G # bk 58 B8 B JR] /d 0.439 0.137 10. 254 0.001 1.551 1.186~2.030
M3 A HE AR/ (g LD —0. 204 0. 060 11.759 0.001 0. 815 0.725~0.916
MELD ¥4} /4% 0.175 0.049 12. 826 <0.001 1.191 1.082~1.310
& I 0 IR 0. 987 0. 447 4. 870 0.027 2.684 1.117~6. 450
A —5.222 2.588 4.072 0. 044 0. 005

2.4 AR N o kR A B RN ) L O % A AR
W . MELD W53 | & I B IR BF 23 5912 W 15 1
BRI E RS Logistic 15 434 45 5 4 H i KRS 45

B ROC £ FHEFL(AUC) H 0. 872, 7R L B fgs 5 F
Sk 88.90% .73.10% , 318 33 Hosmer-Lemeshow
WELERR ., WEIEI1,

£33 ERAIFFOHEKSEBENED MZEEARE,. MELDES  SHERFESHICHRNERERMNE

AR AUC 95% CI AEGAE  HURE/ YRR/ ABIR P
RS/ % 0.660  0.574~0.746 58. 50 57.80 69. 40 0.272 0.001

N T s k450 B8 ]/ d 0.697  0.612~0.781 7.50 73.30 53.70 0.270  <<€0.001
MFEHAEARE /(g LD 0.727  0.650~0. 804 32.35 61.30 80. 00 0.413  <<€0.001
MELD 43/ 43 0.737  0.659~0.814 18. 20 80. 00 55. 00 0.350  <<0.001
& JF R 0.624  0.527~0.721 0.50 46. 70 78.10 0.248 0.011
o A5 0.872  0.812~0.932 0.18297 88. 90 73.10 0.620  <C0.001

3 g R I B iR e 1) e B R 2R, SR IO o e i LA Y

JHF S 0 B i PRAEAR B 2% BB N BIG T7 ROR 22
N T SCHF R G0 2 2808 IR 7 I 3 3 1 B 28 T B Bl
PG e T RE e i T TR RE RS (0L LR R PR R i 2 I
EMHFERER Y, — BB B e ™ 5
Wi lfs PR 445 =, 9 I 23 R T i N TR 7 2
— 460 —

B ARWEIE 4L 205 BN THFIA I RE 5298 B
RAEBEBE IR B A5 B, R AR N 21, 95% i T
ZLAFNHRE Y 11 4 Yo R S A HRGE ) 13. 77 %
3 3 X6 g A Rl B A R B I PR R AT 2 R
Logistic [T 44T W78 & AR AN T PO 8 ik S48



2023 4F

EERANEY PRV SR

503 4

- SRR
e SEEER A
----- HEH

- MELD¥4)
— TR

o

o I 1

1 1 1
0 20 40 60 80 100
100-45 F4%

Bl AR ERTEANLFGTFES
BHREERBEEN ROC &R EF

B A IAD O AR R LA R R % MELD 3 43
S N TFIE YT I 52 v 2 R AR Be B R i sg i R R
W R E BB A TR TR RIT R
A GO 2 ALK s T RE T B R R A IR B
SR B XU N BE . A A 5 T R e 4 AR % R (58, 87 +
10. 5D %, @ ARG A, 2 5 A b2 L, 5 30k
R . N TR T 0 1E] B oL Ik S R
TR AMERRAR N7 5 0 A 4 AR A PR R T R IR
Ty B I B AR R B | e AN B R L R T 2 A A0 e PR
THRER N BUF A0 IR 5 537 BF 5% 7 ol # ik
FEME 24~48 h J5, 3485 WB W kA 2 4k 5 1 T
P, ] LR 3790 5L G A= 0 e 32 7 T 24 R A I A N 1Y
153 T 184 o e 1 XU, v bk 5 A5 B (] Y
DEIE D S X ed B U A o S N D LN 2 N
T B K A R R TR R A P AL R
ZERA GRS 5 OCHRIE — 8 R E
A A AT T AL TE AR PR R AR
SR A TN T A T 16 1 52 & A IR
W4 BRI HE L BF 5T s 2 800 50 B
PEAT AR AR (1 IfAE L S BE DI REAR T o Bk B e Jak Y ) o 2L
SR N S el N B = 7 (1o Rl |
Y2l WA B 25 AT BT 7 S A A R i R R
PR AT (8 28 ML G 98 ) T B L AR R 1 i e 5 3L
I3 AR5 35 T B, 51 & 4l U] B K B = 2 M L 8
7K R K R R BRI A o AR T A K B R
AR A . IRE R B S A R A A
1% 7 AFF B L T L AT SRR LA P R 4 T Ak
WA, B 20 A S8 A PR RS I, KRR g R AL
SUNE AR L L 5 250 MR A0 M 4 Ak VR B B 2 AN i
{18 77 I ) R DR 440 M T R A2 5 1T T B AN AR BILIR K
BT, A SCHERARGE W5 PR BB 5 T B 1 R A R AT Gk

25.8%~57. 5%, AW GE R Y 41 A IFBE IR AN R
H 21 B g kR 46, 67 % L AR 4 A B IR IR
35 ] R R RN 21,88 Y, A L IR A F B 5
HEE L, MELD W0 s 2000 E S Ve de )iz v
T P vl £ A U L o R AR R TS B 2E B
FEAESE MELD ¥ 43 42 T 5 v (8 35 % A= B o4 J e 11
SEAG R TR AR 5T PR 4L R MELD PF 4 B 3% =
TARERYL A WA L3R 22 S A et 3 ) 5 AR5
iR

N TR IT I 3 o e A B g JaR e 1Y) i B P 3 4%
2, 3 o SR UK F 7 45 it AN BE AR R0 2D B e Jk
W) & . BRI S, T ASE TR O 3 4 O B 7E 5 B JRk
YL AT I 2 7 TR — 4 07 0 BF 5 O 1, 3 X 4% 0
SR PR 28 5 B 245 )R 22 80 1) OC R iR AT 40 A I 4 A R
BRI S T DV 05 & A I AU . e R — A AL B
) T AR AL, T o A TR v R AR N A e N T
6T 208 e A I g Jk e B4 1 7 5 s il O 200 o
%, Logistic WAL RIRE vz N HH T I IR 2 g 95 1)
JRURS: TR0 5 455 4 & Sk e, BUAR RGP AICRY . ROC il
2R T L e A T TR A A /N . BT S A Lo-
gistic [A] 5 AR T pi 25 SRR B2 e B Y K AR AU L 4
W RBCA T T AUC {54 0. 852, B4 Fi il (&
BT & — AR R WA E . ARG ER AT
JHF e bk A5 R IS IR i % AR (R MELD
Gy E I BE RIS 5 WUAR bR IR AN A £ I & Logistic 1]
US43 BT I g N7 T AR R 2% AR W R SRR LR S Ay
BIA 88.90% \73.10% AR (N T FH O #3488
B TR L3 AR W L MELD ¥4 | A I8 R s ih
&N AUC mi 24> %1~ 0. 660,0. 697,0. 727,0. 737,
0. 624, FUMA R M 2 T AUC AN 0. 872, 1L T 4%
B — 50 {8, 77 H 38 i3 Hosmer-Lemeshow L & &
K56, Fe B 25 IR 2 /48 b 00 B e J e o A oS o

L5 TR AR N T 0 bk A R ]
I3 H 8 HR EE G IR \MELD $F43 N A
JP Pl iR R A BB B sE i R R L L T Logistic
[ 51 3 AP 445 SR A 2 19 00 00 4SS 78 T DA A 00 T N R 2 R A
B e % g AU, 48 5 B2 40 N BRI B R B JR
ARG .l T A BF 5 Sy B epogs (o] B T 5, AR A S
AL JT ) A ) T A AR S I e JR e U A 1 AR
B2l CRHEEARM— L0 S5,

B &3k
(1] #FE. B ERF. B2 . MELD,CTP i¥4> 2 MLR &
T T HF 36 97 08 o0 22 vk Y T2 08 UG A R F g ()], &
PREE 2 ,2022,51(20) :3516-3520.
(2] B2 255 30,5, ORI 406 5 A 56 18 2tk i ==
— 461 —



2023 4F

AT R I 2 B o

2

[3]

[4]

[5]

(6]

7]

[8]

(9]

[10]

VR HEC e 1) T AR A e ST R B (B AT LT . AR S
TR AR E ¥, 2020,32(8) :988-993.

R A7 . B R AR AR W N TR YT 112 il
RIFRLT]). B EERF R 22244 ,2021,42(12) : 140-144.
7 L1 25 B R » 55 FF 5 0 2R 3 & AR e o JE e 1 A
KR EAHr[1]. fFAE.2021,26(1) . 75-77.

AR 2 S R 2 A S TR 5 N TR 24, h e =
PR 2 BN 5 N T 4. =120 18
B (2018 4R B [T . I JK JF IR 95 2% 78, 2019, 22 (2) : 164-
171.

rde N BRLRTE T AR . BR Be R UL 2 W bs v GO [T ], B
A5 I BE 2, 2003, 15(7) :460-465.

MONEY LT L BR A E L SE ET MELD WA E A
T FA T X7 £ 101 T %2 o 28 35 0 00 TS 9 s L ). I K
JHFRER 24 7%, 2020, 36(9) :2005-2009.

MUCKE M M, RUMYANTSEVA T,MUCKE V T, et
al. Bacterial infection-triggered acute-on-chronic liver fail-
ure is associated with increased mortality[ ] ]. Liver Int,
2018,38(4) :645-653.

AT LT PN Ak T R R R L R
IE B 5 95 30 e 0 T U A 5 o [T . op A R G 2% A
2018,26(1) :6-9.

BTSSRI B I A, S T R O I B R Y B
B W5 T, o R Y s i 44 75, 2019, 18(9) : 859-862.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

W X, 28 /0, AL AT A BE AR IR B JE
FE BRI )] AR B B g e 2 A ik, 2017, 27
(8):1879-1882.
N e A D, SRR, A0 I i R A O R Rk
Y YRR 5 B X 12 W i s e [T ] A2 I R R e 4 R
2020,13(2) :140-148.
T 4 R FR AR IR IV AR N O DK A R 1 Y
Wiy P 3% R S T 4 A [ . BRI S 2 B 27 41, 2018,43(3)
413-414.
GWH L REE, IR S FEBEE AT FERY
JERYL 11 95 JL 2 43 A1 R AE 5 R O 410 i B T K T AR 4k 4 AT
(I, Wil PR BE 2%, 2017,19(10) : 1901-1903.
XUDFEL B ATk I 5 8 O KRR e 1 S e R B X T
TG Y 5% ma (1], 55 57 M /R B 2 B 2 iz, 2018, 39 (2)
137-140.
M AL IR KO X A TR TS AN G 1 5 e 4 A
[J]. 25435 ,2019,49(9) . 8-9.
SR P, R B, AR B TF T AR S AP R e XU T A A
Pl R s R A LT . v [ g% P 45 4 44 7, 2022, 21 (5)
439-446.
BB, 2T Logistic 15 /9 4 26 S BHE Be 28 5 B8 ot 8k e
fe s R T ). o I 3 A 40K 2020, 37 (8) 1 591-
594,

5 B #3:2023-01-07; & B H #7:2023-02-16

Tl

CEEESS 457 1D

[13]

[14]

[15]

[16]

[17]

462

XU H Z.PANG Y F.LI X Q.et al. Monocyte to high-
density lipoprotein cholesterol ratio as an independent
risk factor for papillary thyroid carcinomal J]. J Clin Lab
Anal,2021,35(11) :e24014.

SERCELIK A, BESNILI A F. Increased monocyte to
high-density lipoprotein cholesterol ratio is associated
with TIMI risk score in patients with ST-segment ele-
vation myocardial infarction[ J]. Revista Portuguesa de
Cardiologia,2018,37(3) :217-223.

TANG X X, TAN Y, YANG Y.et al. Association of the
monocyte-to-high-density lipoprotein cholesterol ratio
with diabetic retinopathy [ J]. Front Cardiovasc Med,
2021,8:707008.

LALITHA T A,BALAKRISHNAN A,PARTHIBAN
S, et al. Monocyte-to-high-density lipoprotein cholesterol
ratio as a novel inflammatory marker in periodontal dis-
ease:a pilot study[J]. ] Contemp Dent Pract, 2022, 23
(7):709-712.

DEMBOWSKA E,JARONA,RAStAWSKA-SOCHA 7J,

et al. The evaluation of the periodontal status of hemodi-

[18]

[19]

[20]

[21]

alysis patients with end-stage renal disease[]J]. ] Clin
Med,2022,11(4):975.

KAWAGUCHI T,TONG L,ROBINSON B M,et al. C-
reactive protein and mortality in hemodialysis patients:
the dialysis outcomes and practice patterns study
(DOPPS)[J]. Nephron Clin Pract, 2011,117(2):¢c167-
cl78.

MUSANOVIC A, TRNACEVIC S, MEKIC M, et al.
The influence of inflammatory markers and CRP pre-
dictive value in relation to the target hemoglobin level in
patients on chronic hemodialysis[ J]. Med Arch, 2013,
67(5):361-364.

BOWE B, XIE Y, XIAN H, et al. Association between
monocyte count and risk of incident CKD and progres-
sion to ESRD[J]. Clin ] Am Soc Nephrol,2017,12(4):
603-613.

KORAISHY F M, BOWE B, XIE Y, et al. Monocyte
count modifies the association between chronic kidney
disease and risk ofdeath[J]. Clin Nephrol,2018,90(3) ;
194-208.

K ie B H9:2022-12-09; 18 [6] H #3:2023-02-14



