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[ E] H88: % aﬂ%ﬁﬁ*ﬁ%‘@ﬂﬂ%‘ﬁﬂ%ﬁﬁj(hepatitis B virus-related acute-on-chronic liver failure, HBV-ACLF) &
2 K% BB YR 4 F0 1 410 i (polymorphonuclear myeloid-derived suppressor cell, PMN-MDSC) [FJ 31k J & Yo Frik: EHL 2022 4E9 H
—2023 4F 8 H it B B 2Bt XL L BE B Y0 9 HBV-ACLF 553 40 % 9T 78 40, [R1 3042 1% B 12 16 B4 A A 1844 2 BT (chronic hepa-
titis B, CHB) £ 20 51 . {g 52 XJ B (healthy control, HC) 10 71 A5 REZH, e S I R Bk}, B B AR A o 3 2040 B ARG T B 24 H
AR JE I PMN-MDSC # % , EL 8L 78 4L AN P AS % 8 2 471 J& 1. PMIN-MDSC A ({1 2 5 . 5% Spearman 465673 #7 HBV-ACLF 41
1. PMN-MDSC #2855 2 SRR A5 500 ™ B RE AR GV 20 iR R 15 & IR B AR S IR e e Ui AL 28 RIS 15504 HBV-ACLF
B UL, HRR AN A I PMN-MDSC AR () 25 5 . 455 HBV-ACLF 41417 1fl. PMN-MDSC #2822 7 T CHB 4L R HC 41.(P
#1<0.001), CHB ZH A1 HC 4 2 [] PMN-MDSC #5i% 22 % 4t it % 5 . HBV-ACLF 4} & Ifi. PMN-MDSC St 5 [ 40 i vH 45 it
L H P I E 20 B B AR B AT 25 DR KT B B AL LU AR A IBZT 3 /K °F < Child-Turcotte-Pugh ¥4 « 4 A T B L 9740 15 2 1F
HH2% (,=0.347.0.799.0.506.0.450.0.462.0.470.0.481, P ¥<0.05) , 5 3tk EL 40 M 14 5 574 5 (r=—0.428, P < 0.01) . 405 HBV-
ACLF B3, & 98 e 18451, 4k I 174511, 28 d Tl J 72 21 441, JLAM A Il PMN-MDSC #1045 35 i T 5 W2 BB o, 22 57 G i 2
B X (PHI<0.001). £5iE: HBV-ACLF &3 41 1L 5 52 PMN-MDSC, A28 5 e KUK 7 ™ 58 3 7 563 S A il s 5 U0 A % .
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[ Abstract] Objective: To investigate the expression and significance of polymorphonuclear myeloid-derived suppressor cells (PMN-
MDSC)in patients with hepatitis B virus-related acute-on-chronic liver failure (HBV-ACLF). Methods: A total of 40 HBV-ACLF
patients admitted to Yijishan Hospital of Wannan Medical College from September 2022 to August 2023 were selected as the study
group, while 20 patients with chronic hepatitis B(CHB) and 10 healthy controls (HC) diagnosed or undergoing examinations at the
same hospital during the same period were collected as the two control groups. Clinical data were collected and blood samples were
obtained. Flow cytometry was used to detect the frequency of peripheral blood PMN-MDSC on the day of admission, and to compare the
differences in the frequency of PMN-MDSC between the study group and the two control groups. Spearman’s correlation analysis was
used to investigate the correlation between the frequency of PMN-MDSC and inflammation markers or disease severity. HBV-ACLF
patients were further grouped based on whether they had concurrent or secondary infections and the prognosis on day 28 of follow-up,

and the differences in PMN-MDSC frequency among groups were compared. Results: The frequency of PMN-MDSC in HBV-ACLF
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group was significantly higher than that in the CHB group and the HC group (P < 0.001 for both) , whereas there was no significant
difference in the PMN-MDSC frequency between the CHB and HC groups (P > 0.05). The frequency of PMN-MDSC in HBV-ACLF

patients was positively correlated with the white blood cell count, neutrophil - to - lymphocyte ratio, procalcitonin, international

normalized ratio, total bilirubin, Child-Turcotte-Pugh score, and the model of end-stage liver disease score (r=0.347, 0.799, 0.506,
0.450, 0.462, 0.470, 0.481, respectively, all P < 0.05) , and negatively correlated with the lymphocyte count (r=—0.428, P < 0.01).
Among the 40 HBV-ACLF patients, 18 had concurrent infections, 17 had secondary infections, and 21 had poor prognosis on day 28,

with their peripheral blood PMN - MDSC frequencies significantly higher than those of the control group patients (all P < 0.001).
Conclusion: PMN-MDSC are enriched in HBV-ACLF patients and the frequency of PMN-MDSC in peripheral blood is closely related

to infection risk, disease severity, and short-term prognosis of patients.
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180 2tk AT 3 98 (acute-on-chronic liver failure,
ACLF) /2 LIS 1 B9 A hh . Sk i o A a5 M 75
R 28 B R R S R SRR M — IR IR R S
fEY, FREE Z B 5997 Chepatitis B virus, HBV)/&
YL S X, HBV A9 ACLF(HBV-ACLEF) &2l R
B LT 2235257 . HBV-ACLF H3% 28 dJist %
FIA 40%, H TS EIA, T bk ELH AR A5 S e 4 1
RE AL A AT BE AR B (LB IR G, 2 1E A HBV-ACLF
AR R ERsE R M BRI, BRI
A, 1= A A HBV -ACLF HE AL R Tt
Jita> o Rk, A BRI HBV -ACLF B8 4 4
P ZRELI R AN LRIV TR T A

il Y51 #5141 B2 (myeloid - derived suppressor
cell, MDSC) & — B9 BT 38 7 7 5 1 18 2 oK U
Y1, T e Ik 22 g AR 4 ) T b B 400 P 5 e 2 41
ARG TE TR AL RERS o AR SKIR B A RHAE , MDSC
43 R B A% R MDSC (monocytic MDSC, M-MDSC) #1 %
1 % MDSC (polymorphonuclear MDSC, PMN-MDSC)
PR, Horp PMN-MDSC 3= 558 i ) i i &3 1
SH B R RS- 1 FIRT B AR 2 2 RAE Sy i o
RE™, A Il PMN-MDSC & 3A 7K P42 B IE 5 3
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1), 18 2T % (chronic hepatitis B, CHB) & 3%
205 CCHB 21D , [R] i 2 A [ i B A A 2 10 B4
{8 B X6} & Chealthy control, HC)ZH . HBV-ACLF 44
AR #ES IR 4 e o2 22 (I 32 35 1296 15 1 (2018
FEON: CHB Y N bR HE 2 i h AR R 22 (8 1 &
R 5 B i6 Fi 7 (2022 FE RO HEBR bRt - D4R
W<18 & 5>80 % s QUEURIA L 1t : @A I HoAth i
JIT S0 1 s , B S kG L A 5 B s DB IF
JH 4 B 928 Chepatocellular carcinoma, HCC) 55 3% 4 i
6 BT BT A 2% BT IR s D FH s H R )R T
JHF A28 5 P 5 5 @1 5 B TR) <5 dl 5 S50 B 2B 01 R ¢
R @28 d VTR A KV HLETHBV-ACLF 41
A1 CHB 41 & HC 41 28 I O\ e 24 HD A0 A 1 MDSC
IME 2 . /4T HBV-ACLF #M ifi. PMN-MDSC 43
BE RAEFRIR UG T A S 20wl 2
I IR G AT e ST 1A) 4k A TRk e K 15 MR 441 5 28 RT3
Je & HBV-ACLF B #EAT 704, EL & H A0 i
PMN-MDSCHIFR) 225 . AR FEAT G 2013 SFEIT /Y
(R /R SE BB H DV EDR, W IT 5 SR e i e B2 2 e G B
R W IZAEL 2023) 18 i 55 (164D 5 1, FTA B 7T
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KA T T SO R B B (g e A A 55
L, B4 ORI AR : QAL 52 B 4
11 % (white blood cell count, WBC) « F M7 41 B o 45
(neutrophil count, NEUT) . 3k E2 4 fd v 2% (lympho-
eyte count, LYMT) « A 457 241 it vk B2 40 g B AE (neu-
trophil-to-lymphoeyte ratio, NLR) « [£4% 2 i1 (procalci-
tonin, PCT) « [E b5 ¥ #E 4t L {& (international normal-
ized ratio, INR) & IHZT. 2 (total bilirubin, TBil) - Z i}
IR (alanine aminotransferase, ALT) « £
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(albumin, ALB) « Ifil YLEF Ccreatinine, CRE) « £ JH-Z& 1H
PLJE Chepatitis B surface antigen, HBsAg) « Z i e 31t
Ji& Chepatitis B e antigen, HBeAg) - HBV Jit S8 A% #1212
(deoxyribonucleic acid, DNA) %54 B i A 45 5 ; DR
IKPEI (1 53 oMK 293 DB IEOK 300 i~ K E IR
AKORIHAE R V43 (1 53« ToIERR : 2 70 1~2 R
PRSP 5 3 70« 3~4 PRI ) o AR HL L H s , it
S HBV-ACLF % ] Child-Turcotte-Pugh (CTP) 143
2R B9 8 8 (model for end-stage liver disease,
MELD) P53, HAAR A XS HAHISTHR ™.
122 R X mAa KA 5k ] 2 MDSC 97 %

FRLGI, {8 FH EDTA $UEEE K AR 40 i i ik .
5 mL, & H itk B 40 B 43 25 W CAxis-shield 2 7],
0 8 5 A FEE 900V 43 B A A I B A A A
(peripheral blood mononuclear cell, PBMC) , 1 mL i
2 2% 4 1 15 W (phosphoric acid buffer salt solution,
PBS) H B AL, 0.4% £ oy B v+ BT M B AR vk F2 O
2x10°ANmLo % FH i 20 40 i A 4G 31 PBMC A PMN-
MDSC %, EE L IRAFE: OE 100 wL PBMC &K
X 10* D AN 5 mL A, 23 I APC-
HLA -DR. FITC-CD11b, Alexa Fluor700-CD33. PE -
Cy7-CD14 Fil PE-CD15 %t 2L EHT (Biolegend A ] , 3
[) % 2 wL, BEEHE E 20 min; @A 2 mL PBS 4T
TR, B0 7 B, FE PR LG OMA
i 2 200 WL FE 84, 48 ] DL 5e 2 22 7] Cyto-
flex S ¥t 2 4H HE SRS I 41 J 1t MDSC 4 % (PBMC
MDSC i Lt) , PMN-MDSC 47 1 # % 4y HLA-DR ™
CD11b"CD33"CD14" CD15 4 il , M-MDSC A5c 5%
JYHLA-DR""CD11b"CD33"CD14" CD15 4 i .
123 @E LR &R T UARER & F TG 715

I R = Ul 2% 5 S8 I PR R B AR 6 B
BEERE AR R 57 L 2R R AR Y R A
PEBUIER G TT 280, X6 74k K 4 B 1 R AT 12
W7, 2% 0L 2 e () EL A4 12 W b v 25 I ORI A
B ISR T RN Q021 FERO Y™ . VIS
28 KAt HBV-ACLF &3 [ T J 15 0 » 83 Je 391 101
J5 2258 LN 28 d VTN BB TS, BURGERIRYT B 3
b, B2 A TR .
13 “itFr

K SPSS 22.0 #l GraphPad Prism 9.5 X} 4/ it
TG AT . TSR LIS CE 4 MO Tn (90 18
N WA HECR A RS . B AT E PR DL
BabrttE 22 (v £ ORI, WA LLBER FHASIRE A ¢ K
5y, ZHHBCRHBERTT Z 0. FIESH it

T GR DL AL E (Y5 B2 80O LM (Pas, Prs) 1327, T
1 b5 R Bl Mann-Whitney U A 56, 22 20 Eb 82 R H
Kruskal-Wallis £ 56 . 7% & [H] AH 5% 43 12K H Spear-
man {546, P <0.05 AZFA SR L.

2 &% R

2.1 3WAFRIT A ERAFIE LA

HBV-ACLF 2H 1% 51 ¥4 % « 4 1% . WBC. NEUT #
CRE fHEL HC F1 CHB 41, % R L 4e it 2% 5 X (P #>
0.05). HBV-ACLF 21 NLR.INR A1 TBil #J & 3 = T
HC 1 CHB 41 ; LYMT #1 ALB ¥/ T HC A1 HBV 41,
EZRE G R X (P)<0.001) . 5 CHB 4L %,
HBV-ACLF ZH i1k 28 35 Lu ] & FF 4 o Jk s %
EE 5l A1 PCT ¥ i, Z R A G il % s L (P ¥<
0.01);{H 2 41 HBsAg.HBeAg. HBV DNA FI ALT /K-
P, ZE R gt 5 L (P>0.05, K Do
2.2 35 A MDSC 37 & 9 tb &

HBV-ACLF 41 .CHB 41 . HC 2H 4} 1 M-MDSC
By 9N 2.20% (1.41%, 3.01%) + 1.41% (0.90% ,
1.92%) A10.57%(0.43%, 0.67%) , B4k 7 745 4t it
25 L (H=29.672, P < 0.001); HBV-ACLF 41 4 Ifi.
M-MDSC 43 & F CHB 2 f HC 41, 2 7 Guit
B X (P¥)<0.05); CHB 4141 1. M-MDSC #il % = -
HCH, Z 7 A g1t % &= L (P=0.008, B 1A). HBV-
ACLF 2 . CHB 41 . HC 21 4} J 1fil PMN-MDSC 451 % 43
AN 3.77%(1.35% 5 5.11%) . 0.67% (0.55% » 0.82% )
F10.50% (0.40% , 0.59%) , B4k 22 7 4 Gr il 5 X
(H=44.401,P < 0.001); HBV-ACLF 414} 1f. M-MDSC
i T CHB LM HC 41, 2 57 48t 228 L (P Y
<0.001); CHB 4181 HC 44 4h & 1fi. PMN-MDSC 4% Lt
B, R LGk L (P=0.421, B 1B).

2.3 HBV-ACLF % B f2 PMN-MDSC # % 5 X j& 4%
LN Y R L 2o i

Spearman £ % %2 7% , HBV - ACLF & 2 4h J& 1
PMN-MDSC #il % 5 %¢ JiE: #& A% WBC. NLR PCT & 1%
K F 5 8 IF A 2% (7=0.347. 0.799. 0.506, P 13 <
0.05), 5 LYMT £ 1 #H 5¢ (7=-0.428, P < 0.01,
2A~D) . HBV-ACLF 4} ifi. PMN-MDSC #iil % 55 %<
I ™™ B FF $5 k5 INR. TBil. CTP ¥ 43  MELD ¥ 43 %
5 IEAH 9% (7=0.450.0.462.0.470.0.481, P }3J<0.01,
2E~H) .

2.4 HBV-ACLF b B f2 PMN-MDSC #7 & 5 & % &
FRU R RE SEHAG % R
40 5| HBV-ACLF &%, ARl & Hf gt
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Table 1 Comparison for the baseline characteristics among the three groups of subjects
Variable HC(n=10) CHB(n=20) HBV-ACLF (n=40) Statistic P

Male[n(%) ] 7(70.0) 16(80.0) 34(75.0) xY=1.228 0.541
Age(years, X + s) 39.0+5.6 40.0 + 10.0 45.0 £12.0 F=2.837 0.066
Cirrhosis[1n(%) ] - 6(30.0) 29(72.5) X'=9.909 0.002
With infection[ n(%) ] - 3(15.0) 18(45.0) x=4.038 0.045
HBsAg[n(%)] x'=0.330 0.848

<500 U/mL - 5(25.0) 9(22.5)

500-5 000 U/mL - 6(30.0) 15(37.5)

>5 000 U/mL - 9(45.0) 16(40.0)
HBeAg positive[ n(%) ] - 9(45.0) 15(37.5) x'=0.313 0.576
HBV DNA[n(%)] xY=1321 0.517

<200 U/mL - 6(30.0) 15(37.5)

200-20 000 U/mL - 5(25.0) 13(32.5)

>20 000 U/mL - 9(45.0) 12(30.0
WBC(X10"/L,x + 5) 7112 59+1.3 62+2.6 F=1.134 0.328
NEUT(X10”/L,% + 5) 4109 34=+1.0 4423 F=1.776 0.177
LYMT(X10°/L, % £ 5) 2403 19+0.5 12+04 F=35.608 <0.001
NLR(x ) 1.7+04 20+0.5 4123 F=13.854 <0.001
PCT ng/mL, M(Pxs, P+)] - 0.23€0.15,0.36) 0.60€0.47,0.79) Z=-4.298 <0.001
INRLM (Pss, Prs) ] 1.0€0.9,1.0)° 1.0€0.9,1.1) 2.1(1.8,2.5) H=51.250 <0.001
TBill pmol/L, M(Pas, Pr5) ] 10€6,11)° 21(16,30)" 309(249,405) H=53.267 <0.001
ALT[U/L, M(Pss, P35) ] 16(9,25) 120(91,271) 133(57,929) H=53.267 <0.001
ALB(g/L,X % 5) 480+ 1.8 47.0 3.7 35.0 4.7 F=23.140 <0.001
CRE(pmol/L, X % s) 67 =15 69 =11 71 + 24 F=0.171 0.843

Compared with the HBV-ACLF group, P < 0.05.

A <0001 18 91 [ £ 14 R 4% 16 191 (88.9% ) , 200 4] BL 14V 75 Rk

o] P=0.008P=0.030 241 (11.19%) 1, He 4 1. PMN-MDSC 4% 85 F %

s M [5.22% (4.08% , 7.44% ) vs. 1.50% (1.18% ,

z i 3.77%) 1, ZRA Gtit L (Z=-1.268, P < 0.001,

z I 3AD o 35 0116 4k % I e S o 17 491 [ 400 1 U 4

8 151 (47.1%) , 41 B . B Ve A5 B G 9 4811 (52.9%) , — Ik

HC CHB HBV-ACLF J G 12 41 (70.6%) 1, I A1 1 PMN-MDSC 591 %4 5

B <0001 T X HRA.[5.02%(3.97%,7.47%) vs. 1.74%(1.24%,

107 p0.421P <0.001 4.15%) 1, 2534 G it %7 X (Z=-3.737, P < 0.001,

s 8 KI3B). & HBV-ACLF ¥, 28 d Tl j5 & 34

Z 6 _ St 21 Bl GGET: 1461, E1 BB S B, B IR LT

Z 4 J A 241>, H 4k A it PMN-MDSC 4 2 & - %t i 41

£ o : L [5.02%(4.42%,7.32%) vs. 1.33%(1.09%,2.42%) 1,
ol pawh_pé S SATGE 2 X (Z=-5.349, P < 0.001, EI3C) .

HC CHB HBV-ACLF
Bl1 35X 5RIMNE M M-MDSC 5% (A) . PMN-MDSC
$E(BORY ELEL
Figure 1 Comparison of peripheral blood M-MDSC fre-
quency (A) and PMN - MDSC (B) frequency

among the three groups of subjects
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M-MDSC 1 PMN-MDSC 7£ & #4431 15 S K 2
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PMN-MDSC(%) PMN-MDSC (%)
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A-D: Spearman correlation analysis of peripheral blood PMN-MDSC frequency with inflammation markers such as WBC(A), LYMT(B), NLR(C),

and PCT(D) in HBV-ACLF patients. E-H: Spearman correlation analysis of peripheral blood PMN-MDSC frequency with disease severity markers such
as INRC(ED, TBil(F), CTP score(G) ; and MELD score(H) in HBV-ACLF.
&2 HBV-ACLF £ 45ME I PMN-MDSC $1 % 5 & fEFE FR 55k = 2 [E #Y Spearman 18 X M 2 4

Figure 2 Spearman correlation analysis of peripheral blood PMN-MDSC frequency with inflammation markers and dis-

ease severity in HBV-ACLF patients

TR B R R, HBV A2 — PG AT 2, i@ 5 4t
75 538 I G 8 2 AR [ A 92 I 2, 36 R H 4
405 B A B T RE 28 9 L 27 Ak 2 AR, £ 15
W 5T & W], M-MDSC J& CHB & K 5§ MDSC 3=
B, HBsAg fll HBeAg /& M-MDSC 4" 4 () 5 2155 &
% s M-MDSC Al ik 7 i — S A RS 2R BE- 1. A
F-10%5, #1H] HBV 557 CD4*/CD8" T itk EL 41 g 11
WEEAELL, FEHBY FrER Qe St . 4
CHB & J& 2 4R BA 3 B B, R N 9% TOA
5N A 2% , MDSC 283 7K 1 1P B A4 B IR ¢ A —

A

P <0.001

PMN-MDSC (%)
o Nk o » O
PMN-MDSC(%)
I SR )

Control With infection
at admission

P <0.001

Control With infection

SEAA . Zeng 25U 5t 2 B, HBV-ACLF 4h J 1L
MDSC 7KF- B & =T CHB, M 1 MDSC 5% 5 TBil,
INR. ALT 7K P 2 B & 1E 41 5%, 5 HBsAg. HBeAg.
HBV DNA /KA M . Nan 25 B 5L R B, 20T
JHHE Ak i 2L HCC 5855 40 & 1 A JH A = PMN-MDSC
KPR & THEHCC B3

AT T 3 L SN R B MDSC R IA7K
FER, 45 R %, HBV-ACLF 4 JE I 95 # MDSC 4
K E T CHB 411 HC 41, H.HBV-ACLF 414+ 4 ifi
PMN-MDSC #ii % B & /% T CHB 41 ; CHB 28 7 J& 1fi.

P <0.001

PMN-MDSC (%)
I S )

Control Poor 28-day

during hospitalization prognosis

A: Comparison of the PMN-MDSC frequencies between patients with infection at admission (n=18)and the controls (n=22). B: Comparison of the

PMN-MDSC frequencies between patients with infection during hospitalization (n=17) and the controls (n=23). C: Comparison of the PMN-MDSC fre-

quencies between patients with poor 28-day prognosis(n=21)and the controls(n=19).
El3 BB &FRRER . (BT 8 4 & B K 28 d 7i/5 &= HBV-ACLF £ 533 B 4H 51 E I PMN-MDSC 37 LE 4
Figure 3 Comparison of PMN-MDSC frequencies in peripheral blood between HBV-ACLF patients with co-infection on ad-

mission, secondary infection during hospitalization, and poor 28-day prognosis and controls
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M-MDSC 45 % 1 & & T HC 41, 5 2 41 PMN-MDSC 4
R, {EULIERE I, ASHE 78 43 8T 7 HBV-ACLF 41
A JE 1. PMN-MDSC #1258 5 9 RE F A £ 4 B Jak 4
F19% &R, KL HBV-ACLF 4141 i PMN-MDSC 4%
5 WBC.NLR. PCT £ 1EAH 5¢ (5 NLR 1) AH 9¢ 14 %
), 5 LYMT 2 1 A 5¢, H LYMT #£ HBV-ACLF,
CHB FITHC H 238 Jak 2 %% 40 5 HBV-ACLF &%,
Fe 2R I A R A1 B R e 18 191 (45.0%) , FLAh A i
PMN-MDSC #5126 B & = T 0 B4 . 456 A0 5% STk
DL 25 34278 PMN-MDSC ¥ 3 T HBV-ACLF [ Bt 1y
4 CHB B Bt , HBV-ACLF #1J& 1f. PMN-MDSC & 51
BT R BT TG A AT, 2 B SR AT RE
HBV-ACLF 4k ) PMN-MDSC ¥ 1 i) 5 2145 4] .

H AT 3 A 9, 41 R RS 44 /2 HBV-ACLEF K A=
KRB E B AMNA R, @7k W R UE . &0
ST L DR X B A i 1 4 B 9% S B 5 AiF , T3
BRGNS B IRe R ™. 20 RN, 5
TN G HBV-ACLF B AR bL, & 740 b B i
18 1 e E I, JE B AE 3 B 2 Darey S5 5T
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