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HE . BR Kl PEeit — ke mies (NLR ) BRA MMt — ke mpots (MLR ) TR T
AT £ JmAAa R 2 Ae S F %58 (HBV-ACLE ) %A LIS FaBTE M, ik =BESH 2016
F1 A—2019 5 6 A ) Wik B 6 R KR EIRMEH 81 4] % — RATA AT &7 69 HBV-ACLE &3, #4% 90 d
TGN B E S A AEBM 63 HlAe = 18 4], KA S HE Logistic MRESHEAX R ESALIFETH
HBV-ACLF & &m0 X 4, B4 k4 TR E (ROC) W& 4547 NLR B4 MLR 4 ROC ¥4
T@A (AUC), 4k BATAM HBV-ACLF &H A A&7 PTG ML, ER ATIETRTAY
ik @ e (TBIL), MUEF, BERARELIMEL (INR ), ZRBAFHER (MELD ) ¥4, NLR, MLR, C &

E&G (CRP) ¥M&TAAA (P<0.05), #nbi/REZHE (PTA) KT AAM (P<0.05), %BHZE Logistic ®

)2 A4 R : NLR [OR=3.719 (95% CI : 3.525, 3.942) ] 7T=\7MLR[OAR 2.335 (95% CI : 2.161, 2.596) | AR
Ml HBV-ACLF &4 A LA %75 90 d TS 69 Ee B %, PTA [OR=0.729 (95% CI : 0550, 0.967) | TR
TG #EPF HE, AUC 27 : NLR B4 MLR % AUC AT &5, 4 0921 (95% CI : 0.876, 0.966 ), NLR B
4 MLR 7T# ST A T4 77 69 HBV-ACLF & #4280 TG 69808 [76.0% (95% CI & 0.723, 0.806 ) FedF 1
[92.0%( 95% CI : 0.882, 0.957 ) | 451 PTA fe R4 X 53547 (NLR, MLR ) 5 HBV-ACLF & A LAF&77
RATE Eyta %,

FEEIE : AP A, TR RE, 0 PHEML - ROl ; S — el ; ATAT
E
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Predictive value of NLR combined with MLR in short-term
prognosis of patients with hepatitis B virus-related acute-on-
chronic liver failure treated with artificial liver*

Zhen-hua Huang, Guan He, Li-xia Xu, Zhou-qian Yue, Jing Yu, Wei Wang
(Department of Blood Purification, National Hospital of Guangxi Zhuang Autonomous Region,
Nanning, Guangxi 530001, China)

Abstract: Objective To investigate the value of neutrophil-lymphocyte ratio (NLR) combined with monocyte-
lymphocyte ratio (MLR) in predicting the short-term prognosis of patients with hepatitis B virus-related acute-on-
chronic liver failure (HBV-ACLF) treated with artificial liver. Methods A retrospective analysis was performed
for the clinical data of 81 who received artificial liver therapy for the first time from January 2016 to June 2019

in National Hospital of Guangxi Zhuang Autonomous Region, according to the prognosis at 90 days after the first
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artificial liver treatment, and these patients were divided into survival group with 63 patients and death group with 18
patients. Multivariate logistic regression was used to analyze the association of related factors with the prognosis of
HBV-ACLF patients treated with artificial liver. The area under the ROC curve (AUC) of NLR combined with MLR
was used to evaluate the value of NLR combined with MLR in predicting the short-term prognosis of HBV-ACLF
patients treated with artificial liver. Results Compared with the survival group, the death group had significantly
higher TBIL, creatinine, INR, MELD scores, NLR, MLR and CRP and a significantly lower prothrombin time activity
(PTA) (P < 0.05). Results of multivariate Logistic regression analysis showed that NLR (OAR =3.719, 95% CI: 3.525,
3.942) and MLR (OAR =2.335, 95% CI: 2.161, 2.596) were risk factors for the short-term prognosis of HBV-ACLF
patients treated with artificial liver, while PTA (OAR =0.729, 95% CI: 0.550, 0.967) was a protective factor. The
AUC of the combination of NLR and MLR which was 0.921 (95% CI: 0.876, 0.966) was the largest. The combined
detection of NLR and MLR could improve the sensitivity [76.0% (95% CI: 0.723, 0.806)] and specificity [92.0%
(95% CI: 0.882, 0.957)] of predicting the short-term prognosis of HBV-ACLF patients treated with artificial liver.

Conclusion PTA and systemic inflammation indicators (NLR and MLR) are closely related to short-term prognosis

% 30 &

of HBV-ACLF patients treated with artificial liver.

Keywords: hepatitis B; liver failure, acute; neutrophil-lymphocyte ratio; monocyte-lymphocyte ratio; artificial

liver; prognosis

12 2 Pk I 53 (acute—on—chronic liver failure,
ACLF ) JEF&7EM MR FF S a1 & A= i T N Hh B 2
PEIF B R ALY — Rl 2R G AE . ACLF 8% HA 9k
O BRI SRR, HE SCRRARGE 7 PR AR Z 1T ACLF
B 9 FE R A 30% ~ 70%". 1E R E 2 BT R R
2 (hepatitis B virus, HBV ) & 4t J& 5| 2 ACLF /) &
B L KEIEARPFFCIE, A TR T AR
SR S99 T AH A2 N 2 T 523 (hepatitis B virus
related acute—on—chronic liver failure, HBV-ACLF ) &%
IR FE AT X S R E IR R TS ' SRiMT, H T
Infef U HBV-ACLF &35 N T HHAYT i LR S 5
USFAAE—E M RIME . AR, R 254
it 2 5 ACLF (89595 1 R Rl DR 195 8 YD AH G ™,
R, FANEIRSES R e R R, B
TR S RN, T B S AR A B B A 2
AR, R E AR A B R R T BRI R
B, R4 — bk E4H B L B neutrophil-lymphocyte
ratio, NLR ) 1 5L A% 4t A — 94k E0 240 L 1L 451 ( monocyte
—lymphocyte ratio, MLR ) 5 HBV-ACLF Ak S At
7N THHAYT Y HBV-ACLF 3% 1Y 58 150 T 59 KU
BYIASE T, SR, NLR 364 MLR R 7EIfG A L
FHUM HBV-ACLF 3 A T RGBS H A&
HREL B, AR HRET NLR 345 MLR i
I HBV-ACLF & N THHAY T RIS A

1 #ZRSFEE

— g B

B4 HT 2016 4F 1 H—2019 4 6 H Pt %
F YA X RGBS B Be 28 — AT A THIRYT ) HBV -
ACLF 35 81 fl. HaZ2Wibr iR & 2012 4R R
WY eEE ) e HEBRARAE « B NS B EIR EE
B WL T AR R R T, A8
GPEMERT R, 29ACHERT 2, P, RO sk
Je (Qnfili4e . MERSEAR . PREGERYLSE ) MEH . 0w
AEEABER R AR e AL A
K. AT I L G O . A TEHT
B2 A, BRI E ARG 90 d, 1d5R5 90 KT
HEFREEED . # HBV-ACLF 3% 81 i/ A A
THBITH, MR EHE AR 90 d 2 EAEL, KR
HOY HEATA 63 BIFISET -4 18 {91,  [ml 4 e B e B A
K 40 B A A

1.2 BT AE

120 WALAAS T B ARG AT E AR
RYY, WEEANARRE . PURERRSY (PDkRE. B
5 SRS B PR T BRPUR FEIR YT ). PUIIRYT (H
R L R A KRS ) IRIT I RRE (IF
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PR, 45« NLR Bed MLR X ZBIIT 455 15 AH AR 0 vk T e ol ]R3 T BRI I I U /O BN (i

JReHRITK B EAN ARSI . AL R R pUsE, I
FRAE ARG, IR R (100 £20 ) ml/min,
BFUR N2 B P R TR L UK ZR 1M 2 500 ~ 3 000 ml,
P T 2 33 RN B AT . A IE N T AT
BAE : BFIm RS2 B, Tl MKk Aek,
TCHFPERG R 2L 5 JFDRRAS 20 W] s, s S 2
2% (TBIL) <140 wmol/L, INR<1.6 B&E ifil filf J5i 1% 50 B
(PTA) >40%.
1.3 MEBIEHREITERZX

WS AL A B R L. L)
fe. BEMLCE AL, M2, FRER (AFP). SRR
J% 8 DNA (HBV-DNA ), C i #K 1 (CRP), Jfik
7 4R W PR LAY (MELD ) 3743 ™ . MELD 43
=9.57 xIn JJL EF (mg/dl) +3.78 xIn fH £ & (mg/dl)
+11.20 x In INR+6.43, NLR 1% 77 : NLR= i hi
4 (N) /R4 (L) x 100%. MLR #5375 -
MLR= FAZANME (N) /R (L) x 100%.
1.4 Hit=FH*®

BAES>HT R SPSS 20.0 G4k, TR EOR
B = bR (xxs) Fon, WA B3 5 805
B L] (%) Fos, R xR ; £l

ROC £k, SRR3R HZ N ZE Logistic [115
i, P <0.05 NESASITE L.

2 H#HR

21 XRASAIFEFTAAOZEZIMEIGEKRGE
MFEFRAT L3

LA PE AR L . AR LA, ZR TG EE X
(P >0.05); MjZH TBIL. ALT. AST. INR. PTA. CRP.
NLR Fl MLR 048, 25500145 (P<0.05), W
1.
22 ZAIR&BITWERAMETHAOZER
Kl RIEFRAT EL 3

2 N THFGTT B A AR AURBET - 4 A B I S AA) 1
Fo. 4E#4. ALT. AST. AFP, HBV-DNA . Ifi%&. M0
FEELAINE . K. BIEAGE I, R
(% =2) FFELAMERERILE, 25501
2 S (P>0.05), W48 1Y TBIL, L. INR.
PTA. MELD #£4>. NLR. MLR X CRP [t#, Z%H
Gt L (P <0.05), FET-41/9 TBIL, HLAF. INR.
MELD ¥4+, NLR. MLR. CRP @& T4 7¢41, PTA ik
THAEH (P<0.05), W2,

F1 NRASAIFATAANOFZFERRIGEREQN ISR ELE

205 n Wi 4ER/ (%, X+s)  TBIL/ (pmol/l, x+s)  ALT/ (uw/L, x+s)  AST/ (u/L, X£s)
Xt HE 21 40 23/17 56.05 = 5.86 13.26 +3.58 28.73 +6.98 29.09 + 6.22
NTHHATAH 81 50/31 53.45 + 6.46 406.24 + 126.20 473.03 £415.14 310.25 + 232.65
Xt 0.200 1.333 -10.980 -4.768 -5.383
P 0.655 0.191 0.000 0.000 0.000
45 INR PTA/ (%, X=%s) CRP/ (mg/L, X+s) NLR MLR
payisti| 0.56 +0.17 81.85+5.20 4.15+1.56 1.95+0.70 0.19 + 0.08
ANTHRITA 2.99 +1.70 26.68 = 10.67 20.48 + 7.20 5.46 £2.83 0.57 £0.29
Xt -3.515 15.991 -9.195 -3.496 -7.207
P 0.001 0.000 0.000 0.001 0.000
F2 EFASTHTANRRAOZERRIGRERT LS

a0 . B (%, TBIY (wmol/L,  ALT/ (w/l, AST/ (w/L, AFP/ (ng/ml,  HBV-DNA/ (logl0

1] X+ts) X+ts) X+s) X+ts) X+ts) cps/ml, X+s)
A 63 3726 53.08+6.61  370.42+157.60 46540+417.12  298.36+217.31  80.07 +65.08 1.78 £1.78
b el 18 1177 54.67+652  442.05+£70.77 50029 +439.73  352.71£296.78  56.30 +39.17 226+2.13
X/t 0.033 0.546 2.073 -0.193 0.54 0.962 -0.632
PH 0.856 0.591 0.044 0.848 0.593 0.345 0.533
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avcasil 14300+ 11354  89.16 % 63.06 2.43£0.93 32.92+9.08 79.63 +5.58 119.36 + 23.94 359+ 1.81
FET-4H 157.71 +51.54 121.45 +49.30 3.55+2.10 20.44 = 8.30 87.13+7.57 127.96 +21.42 733241
X/l -0.330 -2.017 -2.445 5.071 -3.986 -0.857 -6.197
PE 0.744 0.049 0.018 0.000 0.000 0.398 0.000
a0 Vi CRP/ (mg/L, iR JEK iR R (43R FESREIE

X+s) ] (%) il (%) il (%) =2) fi (%) % (%)
AP 0.45 +0.24 17.74 £5.15 37 (58.7) 33 (52.4) 7 (11.1) 11 (17.5) 5(79)
FET-4H 0.69 +0.29 2323 +7.97 11 (61.1) 10 (55.6) 3(16.7) 5(278) 2 (11.1)
X/t 1l -3.198 -2.895 0.33 0.057 0.399 1.078 0.187
P8 0.002 0.006 0.856 0.812 0.685 0.299 0.648

2.3 HBV-ACLF & ATLAH&aIrEmENE A
% Logistic @Y35

%f HBV-ACLF % A THFAYT 90 d s 1
SRR IETT 2 HE Logistic FIF434T, ¥ TBIL. Al

I HBV-ACLF 23 AN TJHARYT 90 d J A F iY fa s
[A 2 4 NLR [OR=3.719 (95% CI : 3.525, 3.942) ] i
MLR [OR=2.335 (95% CI : 2.161, 2.596) ], i PTA
[OR=0.729 (95% CI : 0.550, 0.967) | i i | HBV—

fiF, INR. PTA. MELD ¥ 43, NLR. MLR Ml CRP 8  ACLF & A THFEYT 90 d S5 iR 2=,
MEWRSI AL E Logistic [FIHRAL, 255 BIR : #il %3,
£3 AIFETHREEZWEZENSEE Logistic BIANHSEH
N 95% CI

(i5ES b S, Wald x° P OR

TR B
PTA -0.316 0.036 6.576 0.028 0.729 0.550 0.967
NLR 1.314 1.118 5.551 0.013 3.719 3.525 3.942
MLR 1.240 1.013 5.365 0.021 2.335 2.161 2.596

2.4 PTA. NLR. MLR & NLR Et& MLR 34545
i 5 B T 3 SR

PTA 12 Wi A T iR 97 () HBV-ACLF i & %5 3
R B AUC K 0.475 (95% CI : 0373, 0.577), #clE
B 34.00, HAUEAEN 73.0% (95% CI : 0.683,
0.778), H# 5 % M 68.0% (95%CI : 0.631, 0.726) ;
NLR 2 Wt HBV-ACLF & & N TG 97 %8 0 9 5 /9
AUC 4 0.870 (95% CI : 0.811, 0.930), ffE#kWr{h
g 4.88, HAHURE N 80.0% (95% CI : 0.775, 0.842),
L PE R 80.0% (95% CI : 0.769, 0.838) ; MLR 2
HBV-ACLF #& N THRAYF RIS AUC 24 0.787
(95% CI : 0.709, 0.865 ), FAHEMRWIE R 0.53, HAE
P4 53.0% (95% CI : 0.481, 0.576), Fistk Ny 85.0%
(95% CI : 0.806, 0.898 ), NLR Fll MLR B4 BE&i2 Wt

HBV-ACLF & N TR R B 19 AUC 5 s,
4 0.921 (95% CI : 0.876, 0.966 ), HAUENE S 76.0%
(95% CI : 0.723, 0.806), FE5Mh 92.0% (95% CI :
0.882, 0.957 ), LK 1.

1.0

0.8 rr[f—/ ..'d

0.6 -r =t
s 2 — PTA
et} 04 -
ey — NLR

o2 MLR

“ NLR+MLR
— f'%%?fia
0.0 T T
00 02 04 06 0.8 1.0
1- FR5ed
1 ROC %k
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REAR SN AT 220 R A TGS LI U A e (E

3 iTig
HBV-ACLF J&—F{jpg ¥ #F Jg st 10135 8 %
e IR RZEAAE . DI, ST o B ) R s ) T
Ji5 AT Ay S it S s A RRTR T A SR A S R
A, BRI R B H BT 3EAE HBV-ACLF #iJ5 Ay
RIA MELD K HAR AT 4 PF4 (MELD-Na, iMELD ),
Child-Turcotte—Pugh ¥F-43 (CTP ), 18 14 JF 52 v 15 B —
JEH RSB REIITr (CLIF-SOFA ) 45, XUEHUIES>
B B BB 283 S 6 ACLF (54 U A — 2 1 1500 441
B " (R S PP RAE TR TR S A% HERE R A
G—ZRANANE, I Hak Se PP d Ny 7E DU RS 1
JH A P TR A58 R = B 7 O ARESEAE L, Tk
[ HBV-ACLF 93 N 222 HBV J&RYy, X EPPo
RV v B CEE P 0 S EAG OMEATS AN B . R,
15— 4R PEA HBV-ACLF 5 3% 15 09 5 414
Jitko

AW RFRY], AMNR I RGN R IE R bR
NLR F1 MLR 427l HBV-ACLF % A\ THFAYT 90 d
PR MER R, He ke, BErT )
T 5 PTA SN Tl HBV-ACLF S A THFIGI7 90 d
BB ORI R 2R, HE (RS, RS T XU
BUBAR. PTA MIRGMERAETEPR (NLR. MLR) 5 A
THHAYTHY HBV-ACLF 3 5 Hs VA

HBV &Y AR5 51 ACLF B9 & s ML 5 9% 1%
FERFANA P S G, PRI ANAE . PRAZ AN S e
B LR ST IVE PR 3 S5 G L RN R AERBEIR , [ B ik
K RAEH F RN, BiEHMENER -6 5H40
MIAZE -17, BRRSEIN F — o SR RIAER T, Hrp
HANA R -17 S&rpEh i rtatb 17, T Ak
o el vt NG T TR R Y 91 NG I i 1R
75 [ES A7 T i, m e A 200 s o (888 o ™ AhJEL
) P L T 34 22 A A SRR e 5 | Ak S R
YRR B EEEAE S . AEARRESE T, th THERR A
WY (IR MEREAR . IRIEGIERGAE ) R
TEAN, BIHER T gL ) NLR (E A0, A58 Hh A
THFAIT AR NLR (0 & T igdl, HA TG
JPAET- A NLR (W] sy T N AT A, %
J& NLR {H 09 7FEJ2 B F HBV-ACLF J3# IFE N TEAE
K HSRSER AR, BB A 5 AE DA X 43
T, 41 HMGB-1 JfFiE R TCwtERAE, M5 HBV-
ACLF FE 5 A P9 %) 2 i B 0 2 o A v P 20
{0k &RIL NN (1S SIe o v v oR S NS ] 0P %4 99

NG 2250 2 Fh BN 7o Mok 4 i i 1ot
B — R AN S AE R T (AR -1 FI A 40
£ -8) KRBk & (nEd Sy, &E
it ANV Sl ) 5 | I 4 ) R i AR UL Iz A A A
KA ZE R AR SRR = IR A0 A 1t e o
W5 R Y FR Go bk i SO R BT . BFgT R,
HBV-ACLF % i B FE vh 51 19 5 otk 4 0 S 34
T AN b EL AR AR M A E R 2 Y
B Z2 RNk L A M R s 5 RN TR AL
NLR B TR . B KERIFERM, NLR AU
I HBV-ACLF B3, o 7000 2 A2 1 JH 4 £ S
S R AL ABE T KU A Bk S S R R 26, X AT i
54K NLR (B T PR 493 J5 4k & 1 Stk R 52
PERAE I EH R AT "
AWFFE AN T AT 4109 MLR {5 B 8. & F X g
4, HATHRIFSET-4109 MLR {5 & & F A T
RITHETRA, %85 HBV-ACLF H 3% 41 i v BpA
20 RS AN BRI A O . SR RO P A
TR B R A PR 20 AR Tk 30 A0 I R 43 Ak R 4141
ELWEANAE ™, FENG W T 9 R s AT 48 S B A
T, ERER IR A SR AN AT LA oAk R 4 (B
Kupffer 41l ) F75 B AT 2 AE R AT B9 40 B iE B AT
JE AR I E Z U AL 8B 52 . Kupffer 4 RAS (AT
DAVS RN W7 b AR i S 4 eh 7e, i L 2 ik
FIAIEAN 2 -1, A4 R -6, H4iffiN= -8, I
FARFE T o S FIARAE P (AR N SRE 2 I R 247
T2, 3ok B A RE SR AT LA SHE BAA 40 i A B BB R
FNAE i I RIE B AR SR R, iR s —
ASEVETEER, AN E A S8 2 G0 R0 25 LS I B9 5 0
FUBEFET FYIASC . I, AWF5E, MLR B
I HBV-ACLF 35 N TJHRYT 90 d F I35 1 fa s
W, mles B N TIHAYT Y HBV-ACLEF B3
FREeit R RAER N A Ko 358, CRP RN R 5
PEJORE ™ AR bR — . AR A, BRAT
WRATFAET 43K Y CRP ZKF- B B TR 774, B2
LR ENTEE R, CRP JF & HBV-ACLF &%
NTHFHAIT 90 d M ATUS st e 2, SRR
FEAEIA 3 ™ KT e S AT HEBR A £ 20 P R
(R, T CRP XN ACLF H 2 75 A7 e 4N TR R e
HATH WS Wi i, i %o P A7 A TG 1 M S A Y
ACLF (38 BT B2 U R g 2 ™ 34k,
ARWFFREER LI, N TR AN PTA IR ST
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FETo4H, 1 H PTA A #I HBV-ACLF B3 A T A
7R TUS DR R 3R X 5 BRSOl E A — 3™
H4E ROC il £k %F HBV-ACLF 2 # A T HFI5 97
90 d I FHUS SR 43 A W, Ul PTA (19 AUC 2y
0475, 5 CHEN % ™ JiB AT, #l NLR (1) AUC
fHh 0.870, 55 —WF5E AUC Ny 0.820 AEH 51T, 2
MY MLR (9 AUC {8 0.787, SREA:SCERRE 25 R4k
WAEUT ™. NLR B il HBV-ACLF & N THRATTY
90 d A AT 9 AUC & 0.870, HUEME Ny 80.0%, Hist
P£4 80.0% ; il MLR Bl Fiiill HBV-ACLF &3 A T
1RYT 90 d AT B9 AUC A 0.787, fadt:h 53.0%,
S5 MR 85.0%. NLR B4 MLR il HBV-ACLF &
FHNTIHAIT 90 d A FUS Y AUC R 0.921, KTH
M NLR 3¢ MLR %) AUC {8, HRUSMN 76.0%, Rtk
4 92.0%, $&7~ NLR BXA MLR A4 i 50 oo 2
TR, AR AR FY, NLR 64 MLR X
HBV-ACLF (835 A TG Y7 4 0 35U BAT B4 09
AN, T H, NLR FMLR {8 2 i 5 B0 i 45 5
THERVATAG 3], ImR AT SR S Mok, B —2
I RRHAME . (B AR REA RN, B R
B, MY KB R — PR T HBV-ACLF (&
BN THHAYT W K KBS 19 A R A AR,
AT 2 5 6 HBV-ACLF & # A TR Y7 U5 i
FIWHE T

£ % X Wk
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