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Abstract

BACKGROUND

Early and accurate diagnosis and assessment of drug-
induced liver injury (DILI) are of important significance
for its clinical management. The mechanism of DILI is
complex and involves a variety of molecules. Serum
ferritin (SF), monocyte chemotactic protein-1 (MCP-1), and
high mobility group protein-1 (HMGBI1) are significantly
elevated in liver injury and may be associated with DILL

AlM
To investigate the diagnostic value of peripheral blood SF,
MCP-1, and HMGBI in DILL

METHODS

One hundred and eighty-four patients with DILI admitted to
our hospital from January 2018 to February 2021, including
94 mild patients (mild group), 52 moderate patients (moderate
group), and 38 severe patients (severe group), 70 patients
with alcoholic liver disease or non-alcoholic fatty liver disease
treated in the same period (non-DILI liver disease group),
and 70 healthy volunteers attending the physical examination
(control group) were included in this study. Serum SF, MCP-
1, and HMGBI levels were compared among the groups.
Pearson correlation analysis was performed to determine the
relationship between serum SF, MCP-1, and HMGB1 and
alanine aminotransferase (ALT), aspartate aminotransferase
(AST), total bilirubin (ITBIL), and alkaline phosphatase (ALP).
Spearman correlation analysis was performed to explore the
relationship between serum SF, MCP-1, and HMGBI and the
severity of DILIL Multivariate logistic regression was used to
identify the factors related to the severity of DILI, and receiver
operating characteristic (ROC) curve analysis was applied to

2022-12-28 | Volume 30 | Issue 24 |
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assess the performance of each index and their combination
in the diagnosis of DILL

RESULTS

ALT, AST, TBIL, and ALP, as well as serum SF, MCP-1,
and HMGB]I, were highest in the severe group, followed
by the moderate group, mild group, and control group
(P < 0.05 for all pairwise comparisons). The distribution
of DILI severity between patients with high and low
levels of serum SF, MCP-1, and HMGB1 was significantly
different (P<0.05). Serum SF (r = 0.665, P < 0.001), MCP-1 (r
=0.693, P < 0.001), and HMGBI (r = 0.728, P < 0.001) were
positively correlated with the severity of DILIL. Multivariate
logistic regression analysis showed that after adjusting for
ALT, AST, TBIL, and ALP, serum SF, MCP-1, and HMGB1
were still factors significantly influencing the severity of
DILI (P < 0.05). The area under the ROC curve (AUC)
of serum SF, MCP-1, or HMGBI alone for diagnosing
DILI was 0.870, 0.803, and 0.859, respectively, and the
AUC of their combination for diagnosing DILI was 0.926.
For diagnosing severe DILI, the AUC of SF, MCP-1, or
HMGBI alone was 0.888, 0.774, and 0.807, respectively,
and the AUC of their combination was 0.948.

CONCLUSION

Peripheral blood SF, MCP-1, and HMGBI are related to
DILI and its severity, and have high application value in
DILI diagnosis and disease evaluation. They can be used

as biomarkers to diagnose and evaluate the severity of
DILIL

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B 1 BEANERZEE. DILL 20V ALT: DNFLERT; AST: DEFLEENG; TBIL: MIHLTZE; ALP: BRIERENAHT; RUCAM: Roussel

Uclaf A0 ATFINER.

the curve, AUC) 7 #TSF. MCP-1. HMGBI1 J &2 e
DILIFIME. P<0.05 N % 3H Gt X

2 BR

2.1 BA—fE AR RS, YRR . W)
ML, R RS B e, DILIG AL, 2R
giit2Fm X ALT. AST. TBIL. ALP. INR: EJ¥4]>
HH R > 5 B 2 AN ED L U 4 > X ZH.(P<<0.05). T
1.

2.2 &28SF. MCP-1. HMGBI1t% JAJTHISF. MCP-
1. HMGBI: 5 E4 > rp B2 > 5 21 > AEDILIAFR 41
>NTHRA, PP ELE ZE R 2 Gt (P <<0.05); H
FEAH. M. BEHEITESF. MCP-1. HMGB13%
KFIRITRIP<<0.05). W32

2.3 SF. MCP-1. HMGBI15 /% #64847% & LADILI
BFIRIT TSR A IEEAE, N PearsoniZHATAH ISy
Br, 48R, SF. MCP-1. HMGB1 5ALT(E = 0.895.
0.768. 0.863, P¥J<<0.001). AST( = 0.804. 0.804.
0.866, P14<<0.001). TBIL( = 0.789. 0.794. 0.752, P¥]
<0.001). ALP(@ = 0.812. 0.722. 0.834, P}J<<0.001)%
1EAIFE@P<0.05).
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2.4 SF. MCP-1. HMGB15DILI®=E#E %X 2 Ll
DILLUEF VYT T &48h5 RS, B SpearmaniZEATAH
Tk M, G ER, JRITRISFE = 0.665, P<<0.001).
MCP-1(r = 0.693, P<<0.001). HMGBI(r = 0.728, P<
0.001)5 DILI™ HFEE IEAHOC. ILIE2.

2.5 %4 %Logistic® )3 7 24547 LADILI™ HFEE A
BEEEE. PE. BHERKIREL 2. 3), IANEAHLL
BP<0.05MIFeFR{E N H A E(SF. MCP-1. HMGBU&
AFIRAR L, mKCPIRE?R), B 2 73 2 Logisticlal H 75 72
I3H, iR IR, BALT. AST. TBIL. ALP. INR#ZHi
J&, JAJTRISF. MCP-1. HMGBIY/2DIL I 1R 1)
FHIEEZMA K 2 (P<<0.05). W.43.

2.6 SF. MCP-1. HMGBI1# ¥ i LADILLEE 1GY7
BRI NBHPEREA, DT RN BAPEREAR, 2l - Fahn
FIROCHHZE, F8 F Logistic — o [l I HL & 1) 2 - HE bRk
BIMROCELIIER, 45 R TIR, IJTAISF. MCP-1Hk&
HMGB1Z WiDILLK % 5 H EEDILIFAUCHE K, W.EI3F!
4, K4,

3 e
ALT. AST. TBIL. ALPRALGITDhREFaR, KL
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xR 1 BE-REPLER

&R B5E4A PEAN =52 BEHLN=94) IEDLFFEEN =70 XNBHEN=70 £’ P
FH() 41.15+10.26 39.88+957  40.73+10.18 41.08+10.57 40.24+11.08 0.071 0975
MBUEE/2) 20/18 24/28 50/44 34/36 32/38 1.318  0.858
OB 22(57.89) 28(53.85) 50(53.19) 33(47.14) 30(42.86) 3.283  0.512
N GSE 16(42.11) 18(34.62) 44(46.81) 30(42.86) 28(40.00) 0.700  2.193
NREEH (kg/m?) 23.48+1.25 23.57+1.38 23.39+1.44 23.36+1.30 23.16+1.17 0532  0.661
12
SIS 4(10.53) 8(15.38) 6(6.38) 7(10.00) = 3.089 0.378
BIWNE 2(5.26) 4(7.69) 8(8.51) 5(7.14) = 0429 0.934
FERRIR 8(21.05) 10(19.23) 2(12.77) 14(20.00) - 2215  0.529
SESIIE 6(15.79) 2(3.85) 14(14.89) 15(21.43) - 7.504  0.057
COPD 4(10.53) 2(3.85) 6(6.38) 6(8.57) = 1.817  0.611
ALT(U/L) 388.15+49.60°™° 150.87 +37.24™ 48.11 +9.32° 49.25 +12.82 2335+6.71 948772 <0.001
AST(U/L) 297.36+38.82"° 128.64+29.55” 37.98+10.19° 39.05 + 13.48 25.06+7.29 834.308 <0.001
TBIL(umol/L) 49.27 +852™  2345+3.79"  12.34+2.26° 12.85+2.48 6.55+2.03 510.442 <0.001
ALP(U/L) 203.68+24.59"° 134.48+18.59"” 96.67 +20.58" 99.57 +22.71 71.66+16.37 204.962 <0.001
INR 1.62+0.18 1.49+0.22 1.32+0.15 1.30+0.16 1.04+0.13 62.710 <0.001
DILISAY
ia i piL 22(57.89) 32(61.54) 64(68.09) - - 0.717  0.699
AB TR AY 4(10.53) 12(23.08) 8(8.51) - - 3.265 0.195
e it 12(31.58) 8(15.38) 22(23.40) - = 1.653  0.438

‘=7 TOIINERR. SWIRALLR, °P<0.05. SEEANR, "P<0.05. SHELARE, P<0.05. (NBLIEBHINBEERKRA0 g WHINEEFK
1820 g, BEINORE=1R4E5 > 1 mo, B2 wkNEABIUEE, WEBEIA80 g LLLE; RIASE: FIRIE > 208, ERIVE =165 ALT: SRR,
AST: BB%aHE; TBIL: SABZIE; ALP: THIEREERES; INR: EiRECELE; COPD: I2IMBRZEMATERR; DILI: Z9¥IHAHRIA.

RAgfE (L)=0. 502

800 1 800
E
600 1 ° 600
8
i 400 1 3 g 400

2

200 4 200

R (=0, 566 20 4 R )=0. 672

© 0@ @00 o

HMGB-1

10 4 § §

y=0. 1243 68X
5

DILI™ EFERE DILPHFZRE

3 1 2 3
DILI™EFEEE
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2 SF. MCP-1, HMGBISDILFEZEXA. SF: #kEH; MCP—1: HRAIE LR —1; HMGB1: SnlfAeREE 1 —-1; DILL Z30ET0

.

ek, FE I nT BT, R 2 Wi DIL I
ZHAhR. (HHITALT. AST. TBIL. ALPJRA]REAERE
ITTENVE FRA R D NURESEEE B0 T, I 5 320K
. BEARSER R M, SRR R EA L, 16 RN
SZBR, BT LA S BT (S bR & L B . A 78 B,
SF. MCP-1. HMGBI5ALT. AST. TBIL. ALPEIE
FiZ%, FWISF. MCP-1. HMGBI1 54T o) etz
A —5, AT REFE VA DILI (1) A — 2 S2Br.

H A SFRHVREF S — P, & B ARG
Ji%, Z JEtEAE T IS AR R s b, AR BRI
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1090

T B>, BEAEAT TR R, o B RS A R T
U 5 oL PR VB A0 AR G S e PR 3R, IR R IX 40 it 98
T KA. AR R, DILLE A SFRHE FEfA
e i, HBEADILY™ BRI, &8t e, 503
PSR TE AL, UES2SF S DILI R A K ™ A A K.
DIL LR AFAEFF A0 M 58 PR IS, e 4t s, 38
TSF&ERL, HATAMmE B ERst. MRS, w6
HAHSFREBNIL, AT 5| 24 & MSF/KF- T, 24SF>
169.21 ng/L, 2 WiSFIIAUCH0.870, B 80.43%,
S N88.57%, RIS IS W RLRE, B NIGIRIZ

2022-12-28 | Volume 30 | Issue 24 |



ENFR & BRARETES-1. SIBXKRES-1REINEMRESEZY A NHOAYIEHRIAPEINE

xR 2 |ASF, MCP-1. HMGBIELE(mean + SD)

SF(ug/L) MCP-1(pg/mL) HMGBI1(ng/mL)

iﬂ%lj ﬁuﬁ :/Ay“z—ﬁ‘lj :AﬁE :/Ay“?—ﬁ‘lj :L\y"z‘E ‘\b‘ﬁﬁij :A;‘?E

/0 /0 /0 /a /0 /0
SEH 38 466.38 + 150.03" 285.63 +93.01¢ 49533+ 16247 301.41+115.06" 11.26+3.05"° 7.73+2.05°
PEAR 52 237.89+61.15" 151.35+47.28° 294.06+77.18"°  190.66+49.25°  6.87+2.11" 2.60+0.86"
BTEH 94 186.97 +52.33"  144.24 +39.66" 223.65 + 66.28" 181.03+45.48°  4.25+137° 254+0.82°
JEDILIFFRE 70 150.33 +47.82 = 186.44 + 48.67 = 2.88+0.84 =
WA 70 136.68 + 40.57 = 170.54 + 52.39 = 2.46+0.79 =
F 87.492 45.688 63.430 23.459 113.870 143.327
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

‘=7 TOTNERR. SNIRALHR, °P<0.06. SIEEAE, °P<0.05. SELALE, °P<0.05. S8 HILLER, P <0.05. SF: £8EH; MCP-1: 8
MiEElEBS-1, HMGBT: B\ TBXIEEB-1.

& 3 ZHHlogistic@IFHIZDHT

FINRE B SE Wald 5 P OR 95%Cl

SF 0.982 0.291 11.382 <0.001 2.669 1.258-5.663
MCP—1 0.821 0.192 18.293 <0.001 2.273 1.003-5.152
HMGB1 0.855 0.206 17.217 <0.001 2.351 2.147-2.574

SF: BR&EB; MCP-1: 2488 IED-1; HMGB1: SiTXKRED-1.

100

80

60

BURREE (%)

40

207

HMGB1

MCP-1
SF

)

0 1 | | 1 |
0 20 40 60 80 100
100455 (%)
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3 SF. MCP-1. HMGBIZHDILUME. SF: B 1 MCP—1: HZZiEEa L E 1 —1; HMGB1: Sl kR 1 —1; DILL 29515,

DILHR LR M Sk 4. 1 TDILUEE SFlk s, Wiftsfe &, $2"MCP-15DILIA 5%, HMCP-18 5, DILIH ™ &.
RS B, G RS IR AP R RS VA . I LR, IR, MCP-17KF s, HMCP-1
R, et kA e g . BT, DLk E TS A G R SMEIYOR, SR — 2 A HIMCP-15 1

MCP-12&— Mt ia -+, B 4R, e 2 R, T REcEs S S ua i . R PRMCP- 11k 1
PV WU S ut, ATVEF Tz an i Bt ™, RN ARG, AR AT AR e s S AL A
RWFFCER, SRR B, DILIEEMCP-18 ARG 2 UE T MCP-1/E 5495 o ke i 7 .
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‘

* 4 ROCHIFER

=T AUC 95%Cl Cut-offfg BURE (%) RRE%
IZHDILI
SF 0.870 0.798-0.923 <0.001 >169.21 ug/L 80.43 88.57
MCP-1 0.803 0.723-0.868 <0.001 >246.82 pg/mL 59.78 97.14
HMGB1 0.859 0.787-0.915 <0.001 >3.83 ng/mL 72.83 88.57
Bx& 0.926 0.866-0.965 <0.001 85.87 91.43
EHISEDILI
SF 0.888 0.774-1.000 <0.001 >302.93 pg/L 78.95 91.78
MCP-1 0.774 0.671-0.878 <0.001 >370.86 pg/mL 94.74 54.79
HMGB1 0.807 0.689-0.924 <0.001 >8.62 ng/mL 73.68 80.82
i ) 0.948 0.889-1.000 <0.001 94.74 91.78

SF: BkED; MCP-1: BRABIRIBIEDS-1; HMGB1: SITRXKREDS-1; DILI: Z9HAHH; ROC: ZiE TIRISIEEBLL.

100 |-

— |
80 [ !
60 H !
B J
# Li
8 40 H
20 [ HMGB1
MCP-1
SF
R
0 [ 1 1 1 1 1
20 40 60 80 100

100—"FF5EE (%)
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B 4 SF. MCP-1. HMGBIX B RERIEDILNME. SF: £EH; MCP—1: SERAIIIELEH —1; HMGB1: SiTiRiEE i -1; DILL 2591

il

MCP-145 &b PRI R 132 k205, B TR P A% 40
MRS SN ThfE, F RS Py B g B B o) 7 Rk,
3OS P A% E W A0 TR A5 3 0 SR 2, 51 RS A 4
PR 2 REA 1, MCP-17K Pk, FF 98 PR 480 7™ B,
UL S DILLER i B4 5. 24MCP-1>>246.82 pg/mL
i, ZHiDILIFAUCN0.803, HURKEE H59.78%, 97.14%,
SEIH—E 2 W E, AR SEE R
HMGBI1J 2 A E T4 . dpsh. i, A
AL B R FEA R AP0 ThRe, TE40 MR FERT ] 4 2 e
TREANEEIR, GRS AT BT 3 /I AN E IR R,
DA b4 1 HMG B U 40 98 5E RUERBE  Fa b, A
W5t &, DILLEEHMGB & T4 4, HHMGB1YS
DILI™ & f2 1 5 [EAHE, R BHMGB1A B T DILIFiZ
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RS FERE PP, Starkey Lewis 5! Wt s, ZHER
By Rz E)E, v S, HEAFHMGBIK
SR i, AU RS Z AL HMGBIZ5DILIFIHL
HIIPT B (1)HMGB 1 REE A A R4 A ) S8R R
£, ¥RRME R, A FAFAIRHE. T QHMGBI
JR A B 3N o AR A S e I 0K (1 2 e 2 R ke 2k
A SRR, 51 A0 A R AR . 2
HMGB1>3.83 ng/mL, Z2WiDILIFJAUCH0.859, UK
NT2.83%, F5 5 E N88.57%, He NIERZ WAL REILI

FHSF. MCP-1E¢&HMGBIZWiDILIAUCH K,
MR WU RIBE A ARSI =32 X DILLEEA T2, LA iz
HERPE. R ATAE R, SF. MCP-1EAEHMGBLE 5 1
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DL (305 L, B LA A 51 PR 87
I =4 B2 45 I S DILIAUCTRRLK, SR
W= 4 R R AR R REDILIF S BINME, ATl
ROCTIEIIS%. ATLAR 2408 T, DILIELEAFAY
B B, R, FREEODILIE S, =
AMRFRIH G2 5 AT AR HET S 57 A8, 75
IR 7 5 S LB S,

4 B8

zi b, ANEIMSF. MCP-1. HMGBI15DILIA H ™ g
FEA 5%, fEDILIZ W S 15 PEAl 2 30t 48 B A A,
AR DIL DR 1 R FE A PhR 64, J9imR
RS EEL.

NERR

B B A ER L7 259 i > 11000 2454 B W (E T 8
M, £ 2590 B 545 (drug-induced liver injury, DILI)97
Al Bl 2WiRA YT 7 Rk ORI Z B EAL, HET
FAFRE 2, RARLHIE 25, S B R T2 WA A

LR

LADILWI R RGAIT B, IFRZ 20U, R, (B
IS WHR B R I bR SN, AT B 7EADILIIYI A i
SR 1B PP TR At —FMERE T, NIRIRIZIADILL
PRALE WS KA.

Estig =l

AW AR M35 2K 5 H (serum ferritin, SF). FUAZ A
Jfje 4k 2 (1-1(monocyte chemotactic protein-1, MCP-1).
=IE R i A -1(high mobility group protein-1, HMGB1)
EDILT SR R & = FHBAA N2 B, A
DLILIJA BTG B2 WoRl - 0 12 B R Rod Al 32
2%

SR TG E

KI5 K FH BT TR 720732, T B i sy, iz
FH K2 7R #x (Pearson)/H f2 /K & (Spearman) AT AH M 4)
#r, WWISF. MCP-1. HMGBI1S5J% 5/ XK &, R
% 7y Logistic[rl R RE BISF. MCP-1. HMGBI
X DL #2057 5 0 280 B R b 25420 098 o, HL
A5 R 32 TAERFIE i 26 (receiver operating
characteristic, ROC)/HT3REL ) -2 Wi 5 RE Milk R IR
HEAKIIZHS .
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AR KISE. MCP-1. HMGBIZEDILI'M KA & 7
W, FEBEAE DILI™ B N E B, SR T &R Ak
K5, =& V2 DILDR SRR ARG m R 2, v {E
W B Iw i Pl 4R E.

SR

DILIfHIE . A HERATS Wz 4752 W Ak P R 2
SRR 0 R, AW FC 08 R T 4ME fiLSF. MCP-
1. HMGBI1 R {EADILIFIAEYbr &4, fEDILIFZ W 5
ot VP A o S H K ARV 7 S FH Tt

=

AW 72 B AEDIL I 4L AN (i B A FEAE ot 8, S s
KBTS T 04, ABISF. MCP-1. HMGBIZEDILI
H UM IR 1, (HIANFEAR B D, F—Bh
R 2 IR B, AT HE— 2D I BIE.
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