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Abstract

AIM

To summarize and compare the clinical characteristics
of drug-induced liver injury (DILI) and primary biliary
cirrhosis (PBC).

METHODS

A total of 124 patients with DILI and 116 patients with
PBC treated at Shengjing Hospital Affiliated to China
Medical University from 2005 to 2013 were included.
Demographic data (sex and age), biochemical indexes
(total protein, albumin, alanine aminotransferase,
aspartate aminotransferase, total bilirubin, direct
bilirubin, indirect bilirubin, alkaline phosphatase, and
gamma glutamyltransferase), immunological indexes
[immunoglobulin (Ig) A, IgG, IgM, antinuclear antibody,
anti-smooth muscle antibody, anti-mitochondrial
antibody, and anti-mitochondrial antibodies] and
pathological findings were compared in PBC patients,
untyped DILI patients and patients with different types
of DILI (hepatocellular type, cholestatic type and mixed

type).

RESULTS

There were significant differences in age and gender
distribution between DILI patients and PBC patients.
Biochemical indexes (except ALB), immunological
indexes, positive rates of autoantibodies (except
SMA), and number of cases of patients with different
ANA titers (except the group at a titer of 1:10000)
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significantly differed between DILI patients and PBC
patients. Biochemical indexes, immunological indexes,
and positive rate of autoantibodies were not quite
similar in different types of DILI. PBC was histologically
characterized mainly by edematous degeneration of
hepatocytes (7 = 30), inflammatory cell infiltration
around bile ducts (7 = 29), and atypical hyperplasia of
small bile ducts (n = 28). DILI manifested mainly as
fatty degeneration of hepatocytes (7 = 15) and spotty
necrosis or loss of hepatocytes (7 = 14).

CONCLUSION

Although DILI and PBC share some similar laboratory
tests (biochemical and immunological indexes) and
pathological findings, they also show some distinct
characteristics, which are helpful to the differential
diagnosis of the two diseases.

Key words: Drug-induced liver injury; Primary biliary
cirrhosis; Autoantibodies; Immunoglobulin; Differential
diagnosis; Pathological findings

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This is a retrospective study to distinguish
differential diagnosis of drug-induced liver injury (DILI)
and primary biliary cirrhosis (PBC). There are many
similarities between the clinical manifestations and
biochemical tests of the two diseases. DILI and PBC
also show some distinct characteristics, which are
helpful to the differential diagnosis of the two diseases.

Yang J, Yu YL, Jin Y, Zhang Y, Zheng CQ. Clinical characteristics
of drug-induced liver injury and primary biliary cirrhosis. World
J Gastroenterol 2016; 22(33): 7579-7586 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v22/i33/7579.htm DOI:
http://dx.doi.org/10.3748/wjg.v22.i33.7579

INTRODUCTION

Drug-induced liver injury (DILI) as an important
cause of acute liver failure and chronic liver injury has
increasingly been recognized. With the continuous
development of new drugs and the increase in the
type of drugs, there have been more and more clinical
reports on DILI. However, since DILI has diverse
clinical manifestations and lack a diagnostic gold
standard, misdiagnosis and missed diagnosis often
occur. Primary biliary cirrhosis (PBC) is an autoimmune
liver disease. The constant improvement of diagnostic
techniques has led to an increasing number of
detected PBC cases. Both DILI and PBC may develop
symptoms such as jaundice, fatigue, anorexia, and
upper abdominal discomfort. PBC often has a chronic
course, and it is diagnosed based mainly on the
presence of liver function abnormalities and a variety
of autoantibodies; however, a small portion of PBC
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patients may have an acute onset and show negative
autoantibodies. In addition, DILI patients may be
seropositive for some autoantibodies, and 20%-25%
of DILI cases belong to the cholestatic type. Therefore,
it is somewhat difficult to distinguish between DILI and
PBC in some cases. In this study, we retrospectively
analyzed the clinical data for 124 patients with DILI
and 116 patients with PBC treated at Shengjing
Hospital Affiliated to China Medical University from
2005 to 2013, with an aim to provide some meaningful
evidence for improving the diagnosis and differential
diagnosis of the two diseases.

MATERIALS AND METHODS

Patients

A total of 124 patients with DILI and 116 patients with
PBC treated at Shengjing Hospital Affiliated to China
Medical University from 2005 to 2013 were included.
PBC was diagnosed according to the diagnostic criteria
recommended by the 2009 European Association
for the Study of the Liver (EASL) Clinical Practice
Guidelines for management of cholestatic liver
diseases!"’; (1) alkaline phosphatase (ALP) > 2 times
the upper limit of normal (ULN) or gamma glutamyl
transferase (GGT) > 5 times the ULN; (2) positivity
for serum antimitochondrial antibody (AMA) or
AMA-M2; and (3) liver biopsy showing characteristic
small bile duct injury (non-suppurative cholangitis
and intrahepatic small bile duct damage). When
two of the above three items were met, PBC was
diagnosed. Patients with viral hepatitis, autoimmune
hepatitis, primary sclerosing cholangitis, drug-induced
hepatitis, alcoholic liver disease and other diseases
that can cause liver damage as well as patients with
incomplete clinical information were excluded. DILI
was diagnosed according to the RUCAM consensus
developed in 1993%% and patients with an RUCAM
score = 6 were included in this study. According to
the criteria developed by the Council for International
Organizations of Medical Sciences in 1989 and the
criteria revised in 2005 by the United States Food
and Drug Administration drug hepatotoxicity steering
committee’, DILI was clinically divided into (1)
hepatocellular type: alanine aminotransferase (ALT) =
3 x ULN and ALT/ALP = 5; (2) cholestatic type: ALP
= 2 x ULN and ALT/ALP < 2; (3) mixed type: ALT =
3 x ULN, ALP = 2 x ULN, and ALT/ALP > 2 but < 5.

Methods

The following clinical data were collected: (1)
demographic data including gender and age; (2)
biochemical indexes including total protein (TP),
albumin (ALB), ALT, aspartate aminotransferase (AST),
total bilirubin (TBIL), direct bilirubin (DBIL), indirect
bilirubin (IBIL), ALP and GGT; (3) immunological
indexes including immunoglobulin (Ig) A, 1gG, IgM,
antinuclear antibody (ANA), anti-smooth muscle
antibody (SMA), AMA, and AMA subtypes M2, M4 and
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Table 1 Comparison of biochemical indexes between drug-induced liver injury and primary biliary cirrhosis patients

TP (g/L) ALB (g/L)  AST (U/L) ALT (U/L) ALP (U/L) GGT (U/L) TBIL (umol/L) DBIL IBIL
(umol/L) (umol/L)

DILI (n = 124) 66.2+7.2 38.8+5.6 391.0 503.0 (263-904) 179.0 200 31.5 49.3 16.0
(148.0-731.0) (121.0-294.0)  (108.0-373.0)  (14.88-109.2)  (15.9-139.6)  (10.6-37.2)

PBC (n =116) 749194 37.6+59 113.5 113.0 264.0 311.5 78.6 16.3 10.9
(748-190.5)  (69.0-1933)  (166.3-4433) (148.0-660.3)  (25.2-189.0)  (5.78-60.6)  (7.38-21.6)

DILI: Drug-induced liver injury; PBC: Primary biliary cirrhosis; TP: Total protein; ALB: Albumin; ALT: Alanine aminotransferase; AST: Aspartate
aminotransferase; TBIL: Total bilirubin; GGT: Gamma glutamy] transferase; DBIL: Direct bilirubin; IBIL: Indirect bilirubin.

Table 2 Comparison of immunoglobulins between untyped

drug-induced liver injury and primary biliary cirrhosis patients

1gG (g/L) IgM (g/L) IgA (g/L)
DILI (n = 124) 131437 14+08 26+12
PBC (n = 116) 188+7.7 44429 34+15

DILI: Drug-induced liver injury; PBC: Primary biliary cirrhosis.

M9; and (4) liver biopsy (48 PBC patients and 19 DILI
patients underwent B-mode ultrasound guided liver
biopsy to analyze the pathological features).

Statistical analysis

All statistical analyses were performed using SPSS19.0
software. Continuous data are expressed the mean %=
SD. Data following a normal distribution were compared
using the t-test, while those not following a normal
distribution are described as medians. Categorical data
are expressed as percentages and compared using the
2 test. P-values < 0.05 were considered statistically
significant.

RESULTS

Demographic data

In both the DILI and PBC groups, the percentage of
females was higher than that of males (72.6% vs
27.4% and 91.4% vs 8.6%, respectively). The mean
age of onset was 48.43 £ 14.3 years for DILI patients,
and 56.89 £ 9.87 years for PBC patients. There were
significant differences in gender distribution and mean
age between the two groups (P < 0.05).

Biochemical indexes

Both DILI and PBC patients showed varying degrees
of elevations of ALT, AST, GGT, ALP, TBIL, DBIL and
IBIL. AST and ALT were significantly higher in the DILI
group than in the PBC group (P < 0.05), while ALP and
GGT were significantly higher in the PBC group (P <
0.05). ALB showed no significant difference between
the two groups (Table 1).

Immunoglobulins

PBC patients showed elevations of IgG, IgM and IgA,
with IgM having the most remarkable elevation. In
contrast, DILI patients showed no elevation of IgG,
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IgM or IgA. There were significant differences in IgG,
IgM and IgA levels between the two groups (P < 0.05)
(Table 2).

Autoantibodies

Of all the DILI patients (n = 124), 59 (47.5%) were
positive for autoantibodies, most of which had a low
titer. There were 55 (44.3%) patients positive for
ANA, including 12 (9.67%) having a titer > 1:100, 43
(34.6%) having a titer of 1:100, 9 (7.25%) having
a titer of 1:320, 2 (1.61%) having a titer of 1:1000
and 1 (0.80%) having a titer of 1:3200; 4 (3.22%)
positive for SMA; 4 (3.22%) positive for AMA; 3
(2.42%) positive for AMA-M2; 1 (0.80%) positive for
AMA-M4; and 3 (2.42%) positive for AMA-M9. Except
that one patient was moderately positive for SMA, the
other patients only showed weak positivity for SMA,
AMA-M2, AMA-M4 or AMA-M9. Of all the PBC patients (n
= 116), 106 (91.3%) were positive for autoantibodies,
most of which had a high titer. There were 98 (84.4%)
patients positive for ANA, including 78 (67.2%) having
a titer > 1:100, 20 (17.2%) having a titer of 1:100, 27
(23.2%) having a titer of 1:320, 30 (25.8%) having a
titer of 1:1000, 19 (16.3%) having a titer of 1:3200,
and 2 (1.72%) having a titer of 1:10000; 2 (3.45%)
positive for SMA; 98 (84.4%) positive for AMA; 98
(84.4%) positive for AMA-M2; 34 (29.3%) positive for
AMA-M4; and 19 (16.3%) positive for AMA-M9. With
regards to the degree of positivity, there were 80 cases
of moderate positivity and 18 cases of weak positivity
for AMA; 19 cases of strong positivity, 69 cases of
moderate positivity and 10 cases of weak positivity for
AMA-M2; 12 cases of moderate positivity and 22 cases
of weak positivity for AMA-M4; 5 cases of moderate
positivity and 14 cases of weak positivity for AMA-M9;
and all cases of weak positivity for SMA2. Except
for SMA, the percentage of cases positive for other
autoantibodies differed significantly between DILI and
PBC patients (P < 0.05). The number of cases positive
for ANA at all titers were significantly different between
DILI and PBC patients (P < 0.05) except ANA at a titer
of 1:10000 (Tables 3 and 4).

Biochemical indexes, immunoglobulins and

autoantibodies in PBC and typed DILI patients
Of all the 124 cases of DILI, 90 belonged to the
hepatocellular type, 20 belonged to the cholestatic
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Table 3 Comparison of autoantibodies between untyped drug-induced liver injury and primary biliary cirrhosis patients » (%)

ANA AMA SMA AMA-M2 AMA-M4 AMA-M9
DILI (n = 124) 55 (44.3) 4(322) 4(3.22) 3(242) 1 (0.80) 3(242)
PBC (n = 116) 98 (84.4) 98 (84.4) 2 (3.45) 98 (84.4) 34 (29.3) 19 (16.3)
Ve 41.761 161.932 0.554 165.598 39.091 14.027
P value <0.0001 <0.0001 0.685 <0.0001 <0.0001 <0.0001

DILI Drug-induced liver injury; PBC: Primary biliary cirrhosis; ANA: Antinuclear antibody; AMA: Antimitochondrial antibody; SMA: Anti-smooth muscle

antibody.

Table 4 Comparison of antinuclear antibody at different titers between untyped drug-induced liver injury and primary biliary

cirrhosis patients 7 (%)

1:100 1:320 1:1000 1:3200 1:10000
DILI (1 = 124) 43 (34.6) 9 (7.25) 2 (1.61) 1 (0.80) 0
PBC (n = 116) 20 (17.2) 27 (23.2) 30 (25.8) 19 (16.3) 2(1.72)
7 9.412 12.060 30.498 19.027 2156
P value 0.0002 0.001 <0.0001 <0.0001 0.233

DILL Drug-induced liver injury; PBC: Primary biliary cirrhosis.

Table 5 Comparison of biochemical indexes between typed drug-induced liver injury and primary biliary cirrhosis patients (median)

TP (g/L) ALB (g/L)  AST (U/L) ALT (U/L) ALP (U/L) GGT (U/L) TBIL DBIL IBIL
(umol/L) (umol/L) (umol/L)
Hepatocellular 66.8+8.0° 39.2+6.2 4425 574.0 145.5 179.0 74.30 46.2 16.2
type DILI (n = 90) (1743-9415)  (205.6-1263.3)** (86.3-217.5)* (87.0-366.1)" (32.4-160.7)  (17.8-96.6)  (11.4-19.5)
Cholestatic type  63.7+7.2" 39.1+5.8 135.0 (82.6-185.8) 154.0 (49.2-253.8) 320.6 208.50 126.90 99.0 26.2
DILI (1 = 20) (196.6-4542) (110.5-426.8) (55.3-266.7) (38.8-2143) (13.3-35.2)
Mixed type DILI 70.8+8.6 37.6+4.4 654.1 844.0 328.75 260.50 111.10 95.2 219
(n=14) (317.2-1389.1)*  (551.8-1945.8)°  (258.4-477.2) (142.8-418.5) (41.3-234.9)" (56.7-266.8)" (14.6-33.2)"
PBC (n = 116) 749494 37.6+60 113.5(748-190.5) 113.0(69.0-193.3) 264.0 3115 78.6 16.3 (5.8-60.6) 10.9 (7.4-21.6)
(166.3-443.3)  (148.0-660.3)  (25.2-189.0)

P < 0.05 vs the PBC group; ‘P < 0.05 vs the cholestatic type DILI group;
Primary biliary cirrhosis; TP: Total protein; ALB: Albumin; ALT: Alanine

‘P < 0.05 vs the mixed type DILI group. DILI: Drug-induced liver injury; PBC:
aminotransferase; AST: Aspartate aminotransferase; TBIL: Total bilirubin; GGT:

Gamma glutamy] transferase; DBIL: Direct bilirubin; IBIL: Indirect bilirubin; ALP: Alkaline phosphatase.

Table 6 Comparison of immunoglobulins between typed

drug-induced liver injury and primary biliary cirrhosis patients
(median)

in hepatocellular type DILI than in mixed type DILI,
cholestatic type DILI and PBC (P < 0.05). GGT rose
remarkably in the PBC group, which was significantly
higher than that in the hepatocellular type DILI group

(P < 0.05). TBIL, DBIL and IBIL significantly rose in

IsG (g/L) 1gM (g/L) IgA (g/L)
Hepatocellular type DILI (n =90) ~ 12.6+52" 1.1+05" 23+1.0°
Cholestatic type DILI (1 = 20) 13.2+57° 13+06" 23+12
Mixed type DILI (1 = 14) 11.9+47° 11+06 21+14
PBC (n = 116) 188+77 4429 34%15

the cholestatic type group. Although ALP showed no
remarkable elevation in the hepatocellular type group,
it was elevated in the other three groups and showed
no significant difference among the three groups.

*P < 0.05 vs the PBC group. DILIL: Drug-induced liver injury; PBC: Primary
biliary cirrhosis.

type, and 14 to the mixed type. AST, ALT, GGT, TBIL,
DBIL, IBIL, IgM, IgA and IgG differed significantly
between the hepatocellular type DILI, cholestatic type
DILI, mixed type DILI, and PBC groups, although ALB
showed no significant difference. AST, ALT, GGT, TBIL,
DBIL, and IBIL were elevated in all types of DILI and
PBC. AST and ALT were elevated more significantly
in mixed type DILI than in cholestatic type DILI and
PBC (P < 0.05). AST was elevated more significantly
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IgM, IgA and IgG were elevated in the PBC group,
with IgM having the most prominent rise. IgM, IgA
and IgG in the PBC group were significantly different
from those in the other three groups (P < 0.05)
(Tables 5 and 6). The positive rates of the majorities
of autoantibodies differed significantly between the
hepatocellular type DILI, cholestatic type DILI, mixed
type DILI, and PBC groups. Except for SMA and ANA
at a titer of 1:10000 (P = 0.797, 0.506), the positive
rates of other autoantibodies differed significantly
between the hepatocellular type DILI and PBC groups.
Except for AMA-M9, SMA and ANA at a titer of 1:100
(P = 0.306, 0.382, 0.531, 0.306), the positive rates
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Table 7 Comparison of autoantibodies between typed drug-induced liver injury and primary biliary cirrhosis patients » (%)

Autoantibodies ANA AMA SMA AMA-M2 AMA-M4 AMA-M9
Hepatocellular type DILI (1 = 90) 43 (47.7)" 41 (455" 2(2.22) 2(2.22) 2(2.22)° 0° 1(1.11)°
Cholestatic type DILI (1 = 20) 10 (50.0)° 8 (40.0)" 2 (10.0° 1 (5.00) 1 (5.00)" 0 1 (5.00)
Mixed type DILI (1 = 14) 6 (42.8)" 6 (42.8)° 0 1(7.14) 0 1 (7.14) 1 (7.14)
PBC (n = 116) 106 (91.3) 98 (84.4) 98 (84.4) 2(1.72) 98 (84.4) 34 (29.3) 19 (16.3)

*P < 0.05 vs the PBC group. DILI: Drug-induced liver injury; PBC: Primary biliary cirrhosis; ANA: Antinuclear antibody; AMA: Antimitochondrial antibody;
SMA: Anti-smooth muscle antibody.

Table 8 Comparison of ANA at different titers between typed drug-induced liver injury and primary biliary cirrhosis patients 7 (%)

1:100 1:320 1:1000 1:3200 1:10000
Hepatocellular type DILI (1 = 90) 34 (37.7)" 7(7.77)" 1(1.11)° 0* 0
Cholestatic type DILI (1 = 20) 5 (25.0) 2 (10.0)° 0° 1 (5.00) 0
Mixed type DILI (1 = 14) 4 (285) 1(7.14) 1(7.14) 0 (0.00) 0
PBC (n = 116) 20 (17.2) 27 (23.2) 30 (25.8) 19 (16.3) 2(1.72)

P < 0.05 vs the PBC group. Since the number of cases with ANA at a titer of 1:10000 was 0 in the hepatocellular type DILI, cholestatic type DILI, and mixed

type DILI groups, comparisons between them cannot be done. DILI: Drug-induced liver injury; PBC: Primary biliary cirrhosis.

Figure 1 Liver histology of primary biliary cirrhosis (HE staining, x 200).

of other autoantibodies differed significantly between
the cholestatic type DILI and PBC groups. When
comparing the mixed type DILI and PBC groups,
AMA-M4, AMA-M9 and SMA (P = 0.111, 0.694, 0.292)
as well as ANA at different titers showed no significant
differences. The positive rates of autoantibodies did
not differ significantly between various types of DILI
(Tables 7 and 8).

Pathological examination

Forty-eight PBC patients and 19 DILI patients under-
went liver biopsy. Histologically, PBC manifested mainly
as edematous degeneration of hepatocytes (n = 30)
with cell necrosis (mainly spotty and patchy necrosis),
inflammatory cell infiltration around the bile ducts (n
= 29; the main infiltrating cell type was lymphocytes,
with plasma cells, eosinophils, and neutrophils visible),
atypical hyperplasia of small bile ducts (n = 28),
decreased number or disappearance of interlobular
bile ducts (n = 16), granulomatous changes (n =
11), cholestasis (n = 8), and fibrous hyperplasia and
expansion around bile ducts (n = 14). DILI manifested
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mainly as fatty degeneration of hepatocytes (n =
15), spotty necrosis or loss of hepatocytes (n = 14),
infiltration of mixed types of inflammatory cells (mainly
eosinophils and neutrophils) around hepatocytes (n
= 16), epithelioid granuloma (n = 1), hepatocellular
cholestasis (n = 9), and cholangiolitic cholestasis (n =
3) (Figures 1 and 2).

DISCUSSION

DILI is an iatrogenic form of liver injury caused directly
by drugs or their metabolites or hypersensitivity
to them in the process of drug therapy, frequently
occurring about 5-90 d after medication. In some
Western countries, DILI is an important cause of
acute liver failure!®’”). The diagnosis of DILI is a
process of exclusion, in which medication history,
onset time after medication, duration, risk factors
for adverse drug reactions, drugs used, factors
that can result in exclusions, laboratory findings,
previously reported liver damage associated with the
drug use, and response to re-medication should be
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Figure 2 Liver histology of drug-induced liver injury (HE staining, x 200).

assessed to identify the possible causality®®!. PBC is a
chronic, progressive, immune-mediated cholestatic
disease that occurs mainly in middle-aged women.
Characterized by AMA and (or) AMA-M2 positivity,
PBC manifests mainly as non-suppurative damage to
small intrahepatic bile ducts, portal area expansion,
inflammatory responses, and serious intrahepatic
cholestasis. Although the course of PBC is chronic, it
can eventually lead to liver fibrosis and cirrhosis'™. Risk
factors for DILI include gender, age, race, underlying
liver disease, alcohol consumption, combined drug
use, and genetic susceptibility. Women are susceptible
to DILI®', In the present study, it was found that
the proportion of women was 72.6% in DILI patients,
and 91.4% in PBC patients. The onset age was 48.43
+ 14.3 years for DILI patients, and 56.89 + 9.87
years for PBC patients. These findings are similar
to the mean onset age of DILI (approximately 45
years) and PBC (approximately 50 years) reported
in the literature, and in line with the characteristic of
woman susceptibility to DILI and PBC (approximately
90%)M***?, Our results showed that PBC had a more
significant preponderance of females, and most
patients had an onset age of 40 years or older and
younger patients were rare. In contrast, the onset age
of DILI had a large span: the youngest patient was 18
years old and the oldest was 81 years old. Young DILI
patients were not rare.

Biochemical tests showed that AST and ALT levels
were significantly higher in untyped DILI patients than
in patients with PBC, while ALP and GGT levels were
significantly higher in PBC patients than in patients with
DILI. This is because DILI is often the hepatocellular
type, which is characterized by significantly increased
aminotransferase levels and hepatocyte necrosis,
while PBC is characterized by severe cholestasis and
bile duct damage. Based on AST and ALP levels, DILI
is divided into the hepatocellular type, cholestatic
type and mixed type. Our results showed that the
proportion of the hepatocellular type was the highest
(72.5%), followed by the cholestatic type (16.1%) and
the mixed type (11.2%). This finding is consistent with
the DILI typing results of some studies, which also
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showed that hepatocellular type is the most common
type of DILI. In the present study, the mixed type
had more severe liver injury than the other types,
the hepatocellular type and mixed group had more
significant AST and ALT elevations than cholestatic
type DILI and PBC, bilirubin was significantly higher
in the mixed group than in the other three groups,
and GGT and ALP in the mixed type and cholestatic
type DILI groups were not significantly different from
those in the PBC group, but significantly differed
from those in the hepatocellular type group. Some
studies reported that mixed type DILI is in essence
within the category of cholestatic type DILI, because
they can change into each other in the course of the
disease, and have a greater chance of chronicity than
the hepatocellular type™. Some drugs (amoxicillin-
clavulanic acid, erythromycin estolate, chlorpromazine,
carbamazepine, trimethoprim-sulfamethoxazole,
oral contraceptives, etc.) can activate the immune
mechanism of the liver, and if not promptly withdrawn,
they can lead to chronic liver injury, such as non-
suppurative cholangitis, which is similar to PBC'®.
This study found that mixed type DILI and PBC had
significant differences in elevated transaminases and
bilirubin, while cholestatic type DILI and PBC had
no significant differences in all biochemical indexes
except total protein. Given that DILI patients may
also test positive for autoantibodies and there have
been reports that DILI can progress into PBC and AIH
(autoimmune hepatitis)-PBC overlap syndrome™ or
PBC was misdiagnosed as DILI"™, clinicians should
pay more attention to the differential diagnosis of DILI
from PBC in clinical practice.

With regards to immunological indexes, IgG,
IgM and IgA showed no significant elevations in
untyped DILI and all three types of DILI, while these
immunoglobulins were significantly elevated in the PBC
group, with IgM having the most prominent elevation.
This conforms to the characteristic of PBC that IgM
has an obvious rise, which is helpful in differentiating
PBC and DILI. Drug induced hepatotoxicity is generally
divided into two categories: predictable and non-
predictable. Predictable DILI is often due to direct toxic
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effects of drug themselves or their metabolites on liver
cells. Non-predictable DILI is caused by specific or
non-specific immune responses induced by drugs!*®*”,
which result in the recognition of specific drug related
antigens and make certain autoantibodies such as
anti-liver-kidney microsomal antibody, anti-parietal cell
antibody, anti-liver cytosol antibody type 1, SMA and
ANA become positive'™®. Most scholars believe that the
immune mechanism of pathogenesis of PBC involves
the breakdown of the body’s immune tolerance and
the loss of ability to tolerate auto-antigens. As a result,
the immune system continuously attacks intrahepatic
bile ducts, thereby resulting in cholangitis and
cholestasis. AMA and (or) AMA-M2 antibodies are the
most typical examples*®.. In contrast, autoantibodies
in DILI may not be a cause of liver damage, but may
be the result of liver damage™®, In most cases of DILI,
autoantibodies disappeared or showed a reduction in
titer in the process of liver repair, which is a different
feature from autoantibodies in PBC. The present study
showed that ANA positivity was most common in DILI
patients, and a few cases tested positive for AMA, SMA,
AMA-M2, AMA-M4, AMA-M9, although most of the
cases were weakly positive. In contrast, PBC patients
were positive mainly for ANA, AMA, and AMA-M2,
and the majority of cases showed strong positivity
and had high titer antibodies. The positive rates of
all autoantibodies except ANA at a titer of 1:10000
exhibited significant differences between uptyped DILI
and PBC. There were no significant differences in all
autoantibodies between different types of DILI, and
DILI of various types showed no significant differences
from PBC in the positive rates of SMA and ANA at
a titer of 1:10000. Mixed type and cholestatic type
DILI were more similar to PBC in the positive rates
of autoantibodies, and this may be because there
were fewer cases of mixed type and cholestatic type
DILI. In this study, the majority of DILI patients who
tested positive for some autoantibodies underwent
liver biopsy to achieve a clear diagnosis on the basis of
medication history. For patients who were negative for
PBC specific autoantibodies, liver biopsy was required
to obtain a definite diagnosis. This suggests that liver
biopsy is helpful to differentiate between DILI and PBC.
For DILI patients who are positive for autoantibodies,
regular monitoring of autoantibodies and biochemical
indexes is necessary to detect the possibility of
progressing to autoimmune liver disease.

Pathological analysis showed that both DILI and
PBC had varying degrees of hepatocyte necrosis,
edema, inflammatory cell infiltration and cholestasis,
but DILI mainly manifested as eosinophil and neutrophil
infiltration, cholangiolitic and hepatocellular cholestasis,
while PBC was characterized by lymphocyte infiltration
around bile ducts and cholestasis, destruction, pro-
gressive reduction and disappearance, and fibrosis of
small bile ducts. Pathologically, DILI was characterized
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mainly by epithelioid granuloma, eosinophil infiltration
around hepatocytes, and hepatocyte necrosis or loss.
DILI with cholangiolitic cholestasis rarely progressed to
vanishing bile duct syndrome. The features that PBC
patients often test positive for specific autoantibodies,
the liver function of DILI patients frequently recovers
after the cessation of drugs, and very few DILI cases
are complicated with other autoimmune diseases such
as Hashimoto’s thyroiditis and Sjogren’s syndrome®”
provide powerful evidence for differentiating DILI and
PBC.

With the increase in the type of drugs, more and
more DILI cases have increasingly been caused. The
improvement in PBC diagnostic standards, advances in
diagnostic technology and wide use of liver biochemistry
tests in China have resulted in increasing annual
detection rates of DILI. However, there have been
no diagnostic gold standards for DILI so far. Since
DILI often exhibits similar clinical manifestations and
biochemical findings to PBC, and both DILI and PBC
patients may be positive for some autoantibodies
and only show mild early symptoms or biochemical
abnormalities in physical examination, the differential
diagnosis of PBC and DILI is difficult in some cases.
Given that there have currently been few studies on
the differential diagnosis of PBC and DILI, this study
analyzed the clinical data for PBC patients and typed
and untyped DILI patients to summarize and compare
their clinical characteristics, with an aim to provides
useful information for the diagnosis and differential
diagnosis of the two diseases. However, the total
number of DILI patients and the number of pathological
samples were not large enough, and the sample size for
different types of DILI was small. Future larger-sample
studies will be required to address this issue.

COMMENTS

Background

With the continuous improvement of diagnostic techniques, the incidence of
primary biliary cirrhosis (PBC) as a kind of autoimmune liver disease, is also
increasing. PBC and drug-induced liver injury (DILI) may appear similar clinical
manifestations, yellow dye, fatigue, anorexia, abdominal discomfort, efc. PBC
mostly shows a chronic course of disease. In diagnosis, PBC is mainly based
on the abnormal liver function and many kinds of autoantibodies, but few
patient may have negative autoantibodies. Some DILI patients may be antibody
positive, and about 20%-25% of DILI cases belong to cholestatic liver disease.
Soitis difficult to distinguish between PBC and DILI.

Research frontiers

There have been few reports on the diagnosis and differential diagnosis of PBC
and DILI. From the current report, DILI and PBC share some similar laboratory
tests (biochemical and immunological indexes) and pathological findings. The
result of this study contribute to the differential diagnosis of the two diseases.

Innovations and breakthroughs

Detection of biochemical indexes and immunology indexes in DILI (before
and after typing) and PBC was very useful. By comparison, differences in
both biochemical indexes (TP, AST, ALT, ALP, TBIL, DBIL, GGT, and IBIL) and
immunological indexes (IgA, IgG, IgM, ANA, and AMA) were statistically significant.
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Applications

This study suggests that detection of biochemical indexes (TP, AST, ALT, ALP,
TBIL, DBIL, GGT, and IBIL) and immunological indexes is useful for diagnosing
DILIand PBC.

Terminology

DILI is an iatrogenic form of liver injury caused directly by drugs or their
metabolites or hypersensitivity to them in the process of drug therapy, frequently
occurring about 5-90 d after medication. PBC is a chronic, progressive,
immune-mediated cholestatic disease that occurs mainly in middle-aged
women. Characterized by AMA and (or) AMA-M2 positivity, PBC manifests
mainly as non-suppurative damage to small intrahepatic bile ducts, portal area
expansion, inflammatory responses, and serious intrahepatic cholestasis.

Peer-review

In this manuscript, the authors analyzed the clinical characteristics of DILI and
PBC. Although DILI and PBC share some similar laboratory tests (biochemical
and immunological indexes) and pathological findings, they also show some
distinct characteristics, which are helpful to the differential diagnosis of the
two diseases. Over all, this study is well designed and the manuscript is well
written.
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