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Abstract

Objective To explore characteristics of clinical parameters and cytokines in patients with drug-induced
liver injury (DILI) caused by different drugs and their correlation with clinical indicators.

Method The study was conducted on patients who were up to Review of Uncertainties in Confidence
Assessment for Medical Tests (RUCAM) scoring criteria and clinically diagnosed with DILI. Based on
Chinese herbal medicine, cardiovascular drugs, non-steroidal anti-inflammatory drugs (NSAIDs), anti-
infective drugs, and other drugs, patients were divided into five groups. Cytokines were measured by
Luminex technology. Baseline characteristics of clinical biochemical indicators and cytokines in DILI
patients and their correlation were analyzed.

Results 73 patients were enrolled. Age among five groups was statistically different (P = 0.032).
Alanine aminotransferase (ALT) (P = 0.033) and aspartate aminotransferase (AST) (P = 0.007) in NSAIDs
group were higher than those in chinese herbal medicine group. Interleukin-6 (IL-6) and tumor necrosis
factor alpha (TNF-a) in patients with Chinese herbal medicine (IL-6: P < 0.001; TNF-a: P < 0.001) and
cardiovascular medicine (IL-6: P = 0.020; TNF-a: P = 0.001) were lower than those in NSAIDs group.
There was a positive correlation between ALT (r = 0.697, P = 0.025), AST (r=0.721, P = 0.019), and IL-6 in
NSAIDs group.

Conclusion Older age may be more prone to DILI. Patients with NSAIDs have more severe liver damage
in early stages of DILI, TNF-a and IL-6 may partake the inflammatory process of DILI.
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INTRODUCTION

rug-induced liver injury (DILI) is induced
D by various biological agents, Chinese
herbal medicine, chemical drugs, dietary
supplements, etc. It has high morbidity and mortality
and is regard as one of the common adverse drug
reactions (ADRs). Because DILI will cause liver
damage and endanger people's lives, and make
drugs stay in the research and development stage.
Therefore, it is a major challenge to public health
and drug development™. According to rough
statistics, the annual incidence rate of DILl is 19.1 per
100000 people every year. Among all patients
hospitalized for jaundice, the proportion of DILI is
2%-5%, accounting for 10% of all patients
hospitalized for liver disease™. In China, about
50.65% of patients with DILI are clinically cured, and
0.39%-1.60% of DILI patients die®”. The occurrence
of severe ADRs increases with age[S], and it has been
comfirmed that venerable age is the risk factor for
DILI®L. Generally speaking, women have a higher risk
to develop severe ADRs, meawhile, women with DILI
more easily develop into autoimmune hepatitis (AlH)
and primary biliary cholangitis (PBC), while men
suffering from DILI more easily develop into
hepatocellular carcinoma (HCC) and primary
sclerosing cholangitis (PSC)[G].

Presently, the pathogenic mechanism of DILI is
complex and has not yet been fully elucidated. The
immunological mechanism of DILI involves a
variety of specific immune reactions. Kupffer cells
as the main members of liver defense system
contribute significantly to the induction and
development of various liver diseases”®. When it
comes into contact with drug particles, it will
trigger inflammatory reaction and activate other
macrophages, natural killer cells (NK cells), T
lymphocytes (T cells), and B lymphocytes (B
ceIIs)[7’8]. The main characteristic of DILI caused by
most drugs is the activation of adaptive immune
response systemlg’”]. The cytokines, which are
produced by cell damage, necrosis, and apoptosis,
can result in the activation of antigen presenting
cells and trigger the cellular immune response
system; meanwhile, intermediate products of drug
metabolism may bind with host proteins as
haptens to form new antigens™. Immune response
is the main characteristic of DILI. Research studies
has shown that they can isolate specific T cells
from DILl patients’ blood™ . In adaptive
immunity, T helper (Th) cells play an important
regulatory role. Th cells exert their effects by

secreting cytokines which act on immune cells'™,

Th cells can be segmented into multiple
subpopulations including T helper 1 (Th1), T helper
2 (Th2), T helper 17 (Th17), Regulatory T cells
(Tregs), T helper 22 (Th22), etc!®. Th1 cells mainly
mediate cytotoxicity and local inflammation
related immune responses, participate in cellular
immunity, and secrete Interferon-y (IFN-y), which
can enhance the activities of antigen presenting
macrophages  and promote inflammatory
response“s]. Interleukin (IL)-17 produced by Th17
has cytotoxic effects and can cause tissue
damagem]; Tregs contribute to the maintenance of
host immune tolerance and the production of
Interleukin-10 (IL-10) and transforming growth
factor-B (TGF-B) exerting the immunosuppressive
effects'’”). In acute liver injury, elevated serum IL-
17 levels can be used to estimate the severity of
acute hepatic injury. Transduction of Tregs into
drug induced liver damage mice induced by
concanavalin A can decrease the production of
inflammatory cytokines such as TNF-a secreted by
T Iymphocytes[”]. The interleukin-22 (IL-22)
secreted by Th22 cells has a protective effect on
organs and tissues from inflammatory damage,
and if the level of IL-22 decreases, liver damage
will worsen™”. In addition, in the acetaminophen
injury model, interferon gamma (IFN-y) and TNF-a
contribute to the inflammatory injury™®.

The research is aim to analyze cytokine
characteristics of patients suffering from DILI caused
by different drugs and their correlation with clinical
inflammatory indicators, providing a basis for clinical
diagnosis and treatment.

METHODS

Subjects

This study is prospective. The patients included
five groups: Chinese herbal medicine group (group
A), cardiovascular drugs group (group B), NSAIDs
group (group C), anti-infective drugs group (group
D), and other drugs group (group E). The inclusion
criteria: 1) First visit to our hospital; 2) Having a
clear medication history (Chinese herbal medicine,
dietary supplements, cardiovascular drugs, anti-
infective drugs, anti-tuberculosis drugs, hormone
drugs, NSAIDs and others); 3) Patients enrolled
into the study were diagnosed with DILI using liver
biopsy, and they were clinically diagnosed as DILI
patients by RUCAM scoring criteria. The exclusion
criteria: 1) Merging with multiple liver diseases,
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including non-alcoholic fatty liver disease, viral
hepatitis, metabolic hepatitis, alcoholic hepatitis,
autoimmune hepatitis, and cancer of the liver;
2) Patients is co infected with other viruses which
may damage the function of liver, including
Cytomegalovirus (CMV), Human Immunodeficiency
Virus (AIDS), Epstein Barr Virus (EBV), etc;
3) Mental and psychological disorders. This research
was reviewed by Ethics Committee of Beijing Ditan
Hospital (Ethics number: 2019-12-01). All patients
signed the written informed consents. Meanwhile,
the registration of this research was at the
clinicaltrials.gov (ID: NCT04302506).

Determination of Clinical Indexes

Biochemical indicators were detected by the
Hitachi 7600 full-automatic biochemical analyzer
from Japan. The normal upper limit for detecting ALT
and AST is 40 U/L, the normal upper limit for
detecting Total bilirubin (TBil) is 18.8 umol/L, the
normal upper limit for detecting Direct bilirubin
(DBIl) is 6.8 umol/L, the normal upper limit for
detecting glutamyl transferase (GGT) is 60 U/L, the
normal upper limit for detecting alkaline
phosphatase (ALP) is 125 U/L, and the normal upper
limit for detecting albumin (ALB) is 40 g/L.

Detection of Cytokines in Plasma

Interferon alpha 2 (IFN-a2), IL-10, IFN-y, IL-6,
interleukin-17A (IL-17A), TNF-q, interleukin-2 (IL-2),
and transforming growth factor-B1 (TGF-B1) were
quantitatively tested by the Luminex technique. The
flexmap 3D analyzer was used to analyze the Data.

Statistical Methods

Statistical data were processed by SPSS 26
(SPSS Inc., Chicago, USA). Chi square test or Fisher’
s exact test was used to analyze the comparison of
categorical data between groups. Mean * standard
deviation (SD) was wused to express the
measurement data which were in accord with
normal distribution, and the comparison of those
data between two groups was presented using
independent sample T test. Data which didn’t
correspond to Non-normal distribution were
presented by median and quartile counts (median,
Q1Q3) and the comparison among groups was
analysed by Man Whithey U test. Pearson
correlation or Spearman correlation was used to
analyze the correlations between clinical
indicators and cytokine levels. In the statistical
analysis of the study, P < 0.05 was regarded as
statistical significance.

RESULTS

The Characteristics of Clinical Parameters and
Cytokine Levels

In this study, 73 patients (19 males, 26.03%; 54
females, 73.97%) were enrolled, consisiting of 36
with Chinese herbal medicine (group A), 6 with
cardiovascular drugs (group B), 10 with NSAIDs
(group C), 7 with anti-infective drugs (group D), and
14 with other drugs (group E). The basic
demographic characteristics and clinical parameters
(sex, age, ALT level, TBil level, AST level, DBIL level,
GGT level, Total bile acids (TBA) level, ALP level and
ALB level) of these patients are discribed in Table 1.
The age among five groups was statistically
different (P = 0.032; H = 10.567), and the age in
patients with Chinese herbal medicine (P = 0.032),
NSAIDs group (P = 0.002), and anti-infective drug
group (P = 0.008) was dramatically lower than that
in patients with cardiovascular drug. The ALT levels
and AST levels in patients with Chinese herbal
medicine (ALT: P =0.033, Z=-2.130; AST: P =0.007,
Z = -2.663) were markedly lower than those in
patients with NSAIDs. The TBiL and DBIL levels in
patients with Chinese herbal medicine (TBIL: P =
0.002, Z = -3.131; DBIL: P = 0.001, Z = -3.143) and
cardiovascular medicine (TBIL: P = 0.003, Z =
-2.820; DBIL: P = 0.005, Z = -2.712) were markedly
lower than those in patients with NSAIDs. The ALP
and TBA levels in patients with Chinese herbal
medicine (ALP: P = 0.005, Z = -2.770; TBA: P =
0.010, Z = -2.539) were markedly lower than those
in patients with NSAIDs. There was no significant
statistical differences in GGT and ALB among five
groups. IL-6 (P < 0.001; H = 23.937) and TNF-a (P <
0.001; H = 24.417) among five groups were
statistically different, and the levels of IL-6 and TNF-
a in patients with Chinese herbal medicine (IL-6: P <
0.001, Z=-3.937; TNF-a: P < 0.001, Z = -4.407) and
cardiovascular medicine (IL-6: P = 0.020, Z=-2.321;
TNF-a: P = 0.001, Z = -3.497) were markedly lower
than those in patients with NSAIDs.

The Correlation of Clinical Indicators and Cytokine
Levels

The Correlation of Clinical Indicators and Cytokine
Levels In Chinese Herbal Medicine Group In patients
treated with Chinese herbal medicine, data showed
that TBIL was positively correlated with IL-17A (r =
0.355, P = 0.034), but our results indicated that there
were no significant correlations between other
cytokines and clinincal indexes in Table 2.
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The Correlation of Clinical Indicators and Cytokine
Levels In Cardiovascular Medicine Group In patients
with cardiovascular medicine, our results indicated
that there were no significant correlations between
other cytokines and clinincal indexes in Table 3.

The Correlation of Clinical Indicators and Cytokine
Levels In NSAIDs Group In patients with NSAIDs, IL-6
level and ALT level presented a positive correlation
(r=0.697, P = 0.025), meanwhile, IL-6 was positively
correlated to AST (r = 0.721, P = 0.019) in Figure 1.
However, our results indicated that there were no
significant correlations between other cytokines and
clinical indexes.

The Correlation Of Cytokine Levels And Clinical
Indicators In Anti-infective Drugs Group And Other
Drugs Group In patients who received anti-infective
drugs or other drugs, we didn’t find that cytokines
were correlated with clinical indexes in Table 4 and
Table 5.

DISCUSSION

DILl is the hepatitis caused by liver tissue damage
which caused by drugs or their metabolites. The
incidence rate of this disease has gradually increased
in recent years, which has caused great social harm.
Early diagnosis, timely screening of chronic DILI
patients, and standardized treatment are particularly
important. The incidence of severe ADRs increases
with age™, and advanced age is identified as the risk
factor for patients with DILI, which is consistent with
our data. Meanwhile, our research suggested that

ALT, AST, TBIL, DBIL, ALP, and TBA levels in patients
with NSAIDs were markedly higher than those in
patients with Chinese herbal medicine,
cardiovascular drugs and other drugs, which
indicated that NSAIDs might lead to more severe
liver damage.

Currently, the pathogenesis of DILI remains
unclear. The inflammatory response is mainly an
integration of the activation of immune response
and a range of relevant cellular and molecular
events, meanwhile, the interaction between
inflammation and drug exposure is one of the crucial
hypotheses in the pathogenesis of DILI. Exogenous
inflammatory response is the susceptibility element
to DILI and the crucial element in promoting the
occurrence and development of DILI™, Drugs or
their metabolites can also touch off an inflammatory
response in the liver, which may promote the
progression of DILI™?Y. Immune response is the
main characteristic of DILI. Multiple immune cells
and cytokines participate in the pathogenic
mechanism of DILI. The main characteristic of DILI
caused by most drugs is the activation of adaptive
immune response system[g'm. The cytokines, which
are produced by cell damage, necrosis, and
apoptosis, can result in the activation of antigen
presenting cells and tragger the cellular immune
response system. Some pro-inflammatory factors,
consisting of the pleiotropic tumor necrosis factor-
alpha (TNF-a) and IL-6, are the capital participants of
the acute phase responsem’B]. They actively pitch in
the process of cell damage. The production of TNF-a

Table 2. The correlation between clinical indicators and cytokines in chinese herbal medicine group

Cytokines ALT (U/L)  AST(U/L) TBiL (umol/L) DBIL (umol/L) GGT(U/L) ALP(U/L) TBA (umol/L) ALB (g/L)
r=0.070; r=0.013; r=-0.169; r=-0.139; r=0.081; r=0.005; r=-0.038; r=-0.161;
IFN-a2 (pg/mL)
P=0.549 P=0.913 P=0.152 P=0.236 P =0.487 P =0.967 P=0.744 P=0.176
IFN-y (pg/mL) r=-0.062; r=-0.053; r=-0.197; r=-0.119; r=20.058; r=-0.029; r=-0.021; r =-0.046;
P=0.595 P =0.653 P =0.096 P=0.313 P=0.623 P =0.806 P =0.859 P=0.702
IL-10 L r=-0.139; r=-0.065; r=-0.199; r=-0.105; r=-0.006; r=-0.013; r=-0.014; r=-0.075;
-10 (pg/mL) P=0.236 P=0.576 P=0.091 P=0.368 P=0.957 P=0.913 P=0.902 P=0.529
r=0133; r=-0.111; r=0.355; r=-0203; r=0.058; r=-0.045  r=-0.014; r=-0.085;
IL-17A (pg/mL)
P=0.257 P=0.346 P =0.034* P=0.086 P=0.623 P=0.702 P=0.902 P=0.474
IL-2 (pg/mL) r=-0.099; r=-0.131; r=-0.208; r=-0.187; r=-0.024; r=-0.059; r=-0.042; r=-0.023;
P=0.398 P=0.264 P=0.078 P=0.111 P=0.838 P=0.614 P=0.723 P=0.848
IL-6 (pg/mL) r=-0.014; r=0.075; r=-0.083; r=0.006; r=0.096; r=0.038; r=0.104; r=0.020;
P =0.902 P=0.522 P=0.478 P =0.957 P=0.414 P=0.744 P=0.376 P=0.870
TNF-a2 (pg/mL) r=0.026; r=0.051; r=-0.155; r=-0.130; r=0.014; r=0.046; r=-0.013; r=-0.085;
P=0.827 P=0.663 P=0.190 P=0.269 P=0.902 P=0.692 P=0.913 P=0.477
TGF-B1 (pg/ml) " -0.107; r=-0.094; r=-0.039; r=-0.006; r=0.083; r=0.131; r=0.080; r=-0.229;
P=0.361 P=0.421 P=0.743 P=0.957 P=0.479 P=0.264 P=0.496 P =0.054

Note. ALT: Alanine aminotransferase, AST: aspartate aminotransferase, TBiL: Total bilirubin, DBIL: Direct
bilirubin, GGT: glutamine transferase, ALP: alkaline phosphatase, TBA: Total bile acid, ALB: albumin, IFN-a2:
interferon-alpha2, IFN-y: interferon-gamma, IL-10: Interleukin-10, IL-17A: Interleukin-17A, IL-2: Interleukin-2,
IL-6: Interleukin-6, TNF-a: tumor necrosis factor alpha, TGF-B1: transforming growth factor-betal. *: P < 0.05.
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is derived from a series of cell types such as T
lymphocytes, Kupffer cells, NK cells, and other
hepatic cell typesml. TNF-a may contribute to
regulating the inflammatory response and inducing
host defense against microbial pathogens. Our data
indicated that TNF-a levels were significantly
different among the five groups, and the levels of
TNF-a in patients with Chinese herbal medicine and
patients with cardiovascular medicine were
markedly lower than those in patients with NSAIDs,
which indicate that TNF-a plays a crucial role in
inflammatory effects caused by NSAIDs.

IL-6 is similar to TNF-a. The imbalance of IL-6
signal has been believed to be related to chronic
inflammatory reaction, infectious diseases and even
cancer, in which it is usually identified as the

diadynamic criteria and predictive factor of the
activity of disease and treatment responses[25'26]. IL-6
is identified as a crucial cytokine connecting
inflammation with cancer™. The activation of
circulating monocytes derived from bone marrow
may induce the overexpression of IL-6 which may
touch off the uncontrolled cytokine storm™. Studies
have shown that in toxic liver damage models of
monkey and mouse, if the monocytes activation and
IL-6 secretion are suppressed, then liver damage can
be effectively controlled®?”. Our results presented
that there were significant statistical differences
among five groups of IL-6, and IL-6 levels in patients
with Chinese herbal medicine and patients with
cardiovascular medicine were markedly lower than
those in patients with NSAIDs; meanwhile, our data

Table 3. The correlation between clinical indicators and cytokines in cardiovascular drugs group

Cytokines ALT (U/L) AST (U/L)  TBiL (umol/L) DBIiL (umol/L) GGT(U/L) ALP(U/L) TBA (umol/L) ALB (g/L)
r=-0086; r=-0.029, r=0.600; r=0.468; r=-0314;, r=0486; r=0829,  r=-0429
IFN-a2 (pg/mL)
P=0872 P=0957 P=0.208 P=0.329 P=0544 P=0329 P=0.051 P=0.397
Ny (pg/my (= 037L r=-0543  r=0314 r=0.086; r=-0257;, r=0086; r=0314;  r=-0.029;
vipe/mb) o468 P-0266 P=0.544 P=0.872 P=0623 P=0872 P=0.544 P=0.957
L10(pgmy [=0543 r=-0371;  r=0486 r=0257; r=0257; r=0.600; r=0486;  r=0.143;
P=0266 P=0468 P=0.329 P=0.623 P=0623 P=0208 P=0329 P=0.787
r=-0058; r=-0.116; r=0.638; r=0.493; r=-0377;, r=0232, r=0725  r=-0.464;
IL-17A (pg/mL)
P=0913 P=0827 P=0.173 P=0321 P=0461 P=0.658 P=0.103 P=0.354
L2 |, r=-0486 r=-0600;  r=-0.085; r=-0257; r=-0429; r=0486; r=0371;  r=0.143;
2(pe/mb) 0329 p=0208 P=0.872 P=0.623 P=0397 P=0329 P=0468 P=0.787
L6 | r=-0828 r=-0812  r=-0406; r=-0638; r=0754; r=0493; r=-0580; r=0.828;
Gle/mb)  p_oosa P=0051 P=0.425 P=0.173 P=008 P=0321 P=0228 P=0.054
N | r=-0657 r=-0429; r=0314; r = 0.086; r=0486; r=0714; r=0257;  r=0314;
a2(pe/mb)  p_156  p=0.397 P =0.544 P=0.872 P=0329 P=0111 P=0.623 P=0.544
TGFBL(pgmy (=071 r=-0600;  r=0371 r=0.086; r=0371; r=0486; r=0257;  r=0371L
P=0111 P=0208 P=0.468 P=0872 P=0468 P=0329 P=0.623 P =0.468

Note. ALT: Alanine aminotransferase, AST: aspartate aminotransferase, TBiL: Total bilirubin, DBIL: Direct
bilirubin, GGT: glutamine transferase, ALP: alkaline phosphatase, TBA: Total bile acid, ALB: albumin, IFN-a2:
interferon-alpha2, IFN-y: interferon-gamma, IL-10: Interleukin-10, IL-17A: Interleukin-17A, IL-2: Interleukin-2,
IL-6: Interleukin-6, TNF-a: tumor necrosis factor alpha, TGF-B1: transforming growth factor-betal. NSAIDs: non-

steroidal anti-inflammatory drugs.
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Figure 1. The correlation between clinical indicators and cytokines in NSAIDs group. NSAIDs, non-
steroidal anti-inflammatory drugs; ALT, Alanine aminotransferase, AST, aspartate aminotransferase; IL-6,

Interleukin-6
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suggested that ALT and AST levels was positively
correlated to the levels of IL-6 in patients with
NSAIDs, which may demonstrate that IL-6 may
partake the inflammatory process of DILI and
increased IL-6 exacerbates the inflammatory
response in patients with NSAIDs.

In summary, remarkable differences in ALT, AST,
TBIL, DBIL, GGT and TBA levels were showed in our
research, meanwhile, some cytokines also exhibit
significant differences in people received different

drugs. Older age may be more prone to DILI. Patients
treated with NSAIDs have more severe liver damage
in early stages of DILl, with more significant
increases in levels of ALT, AST, TBIL, and DBIL. IL-6
and TNF-a may partake the inflammatory process of
DILI, which can lay the foundation for the onset and
treatment of DILI.

There are still some shortcomings in this
research. The sample size of our research is
relatively small and the number of cases in the

Table 4. The correlation between clinical indicators and cytokines in anti infective drugs group

Cytokines ALT(U/L)  AST(U/L) TBiL(umol/L) DBiL(umol/L) GGT(U/L) ALP(U/L) TBA (umol/L) ALB (g/L)
N L r=-0036 r=-0.143; r=-06%; r=-0714;, r=-0464;, r=-0821; r=-0571, r=0.805,
2(pe/ml)  p_5939 p=0760 P=0.115 P=0.071 P=0294 P=0021 P=0.180 P=0.051
Ny (pg/my (=039 r=-0378  r=0173; r=0.108; r=-0270; r=-0523; r=0162;  r=0.569;
P=0379  P=0.403 P=0.711 P=0.818 P=0558  P=0.229 P=0.728 P=0.183
IL-10 (pg/mL) r=-0.143; r=0.179; r=0.613; r=0.536; r=-0.214; r=-0.071; r=0.500; r=0.018;
P=0.760 P=0.702 P=0.144 P=0.215 P=0645 P=0.879 P=0.253 P =0.969
r=-0468; r=-0342; r=0218; r=0.180; r=-0.162; r=-0414; r=0.198;  r=0.440;

IL-17A (pg/mL)
P=0289 P=-0452  P=0.487 P=0.699 P=0.728 P=0.355 P=0.670 P=0323
L2(pg/my (0750 r=-0750;  r=0180; r=0.001; r=-0.286; r=-0571; r=-0.107; r=0.582;
P=0052 P=0.052 P =0.699 P=0.999 P=0535 P=0.180 P=0.819 P=0.170
L6 (pg/my (0714 r=-0393  r=03a; r=0.979; r=-0286; r=-0321; r=-0214;  r=0.200;
P=0071 P=0383 P=0.452 P=0.702 P=0535  P=0.482 P=0.645 P=0.667
TNF-a2 (pg/mL) r=0.464; r=0.429; r=-0.505; r=-0.357; r=-0.750; r=-0.643; r=-0.214; r=0.618;
P=0294 P=0337 P=0.248 P=0.432 P=0052 P=0.119 P=0.645 P=0.139
TGF-BL(pgmy (=024 r=-0179  r=0198; r=0.429; r=-0321; r=-0321;, r=0286;  r=0.327;
P=0645 P=0.702 P=0.670 P=0.337 P=0482 P=0482 P=0.535 P=0.474

Note. ALT: Alanine aminotransferase, AST: aspartate aminotransferase, TBiL: Total bilirubin, DBIL: Direct
bilirubin, GGT: glutamine transferase, ALP: alkaline phosphatase, TBA: Total bile acid, ALB: albumin, IFN-a2:
interferon-alpha2, IFN-y: interferon-gamma, IL-10: Interleukin-10, IL-17A: Interleukin-17A, IL-2: Interleukin-2,

IL-6: Interleukin-6, TNF-a: tumor necrosis factor alpha, TGF-B1: transforming growth factor-betal.

Table 5. The correlation between clinical indicators and cytokines in other drugs group

cytokines ALT (U/L)  AST(U/L) TBiL (umol/L) DBIL (umol/L) GGT(U/L) ALP(U/L) TBA (umol/L) ALB (g/L)
r=0.092; r=0.297; r=0.297; r=0.414; r=-0.077; r=0.051; r=0.566; r=-0.067;
IFN-a2 (pg/mL)
P=0.753 P=0.303 P =0.302 P=0.142 P=0.794 P =0.864 P =0.055 P=0.821
IFN-y (pg/mL) r=-0.004; r=0.106; r=0.252; r=0.363; r=0.079; r=0.264; r=0.435; r=-0.154;
P=0.988 P=0.719 P=0.384 P=0.202 P=0.788 P=0.361 P=0.120 P =0.600
IL-10 L r=0.301; r=0.424; r=0.436; r=0.541; r=-0.103; r=-0.015; r=0.641; r=-0.202;
-10 (pg/mL) P=0.295 P=0.131 P=0.119 P=0.056 P=0.725 P=0.958 P=0.054 P=0.488
r=0.051; r=0.112; r=0.163; r=0.191; r=-0.029; r=0.029; r=0.330; r=-0.269;
IL-17A (pg/mL)
P=0.864 P=0.703 P=0.578 P=0.512 P=0.923 P=0.923 P=0.249 P=0.353
L2 (pg/mL) r=-0.110; r=-0.121; r=0.242; r=0.209; r=-0.046; r=0.119; r=0.222; r=0.133;
P =0.708 P =0.680 P=0.404 P=0.473 P =0.875 P =0.686 P=0.446 P=0.649
IL-6 (pg/mL) r=0.084; r=0.190; r=0.425; r=0.449; r=-0.113; r=0.080; r=0.390; r=-0.345;
P=0.775 P=0.515 P=0.130 P=0.107 P=0.701 P=0.787 P=0.168 P=0.227
TNF-a2 (pg/mL) r=0.211; r=0.222; r=0.299; r=0.352; r=-0.182; r=-0.270; r=0.355; r=-0.171;
P=0.469 P=0.446 P=0.299 P=0.217 P=0.533 P=0.350 P=0.242 P=0.559
TGF-B1 (pg/ml) " 0.272;  r=0.286; r=-0.226; r=-0.058; r=0224; r=-0.211; r=0.053; r=0.071;
P=0.347 P=0.322 P=0.438 P=0.843 P=0.441 P=0.469 P =0.857 P =0.809

Note. ALT: Alanine aminotransferase, AST: aspartate aminotransferase, TBiL: Total bilirubin, DBIL: Direct
bilirubin, GGT: glutamine transferase, ALP: alkaline phosphatase, TBA: Total bile acid, ALB: albumin, IFN-a2:
interferon-alpha2, IFN-y: interferon-gamma, IL-10: Interleukin-10, IL-17A: Interleukin-17A, IL-2: Interleukin-2,
IL-6: Interleukin-6, TNF-a: tumor necrosis factor alpha, TGF-B1: transforming growth factor-betal.
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prospective validation of the study is insufficient,
which may cause some deviation in the results.
Further validation can be carried out by expanding
the sample size in the future. At present, the
pathogenesis of DILI mainly involves genetics and
immune mechanisms. Due to the epidemic and the
testing reagents cannot be imported, our study has
only collected baseline plasma from 73 patients, and
immune cell function and cytokine testing cannot be
conducted, and immune cells and their functional
molecules have not been studied. Therefore, we
cannot clarify the correlation between immune cell
function and changes in treatment and the onset
and progression of DILI, further research will be
conducted in the future.
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