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Background:  Drugs  and  herbal  products  can  induce  autoimmune  hepatitis.  We assessed  frequency  and
clinical  outcomes  of  patients  suffering  from  drug-induced  autoimmune  hepatitis.
Methods:  All  patients  with  drug-induced  liver  injury  admitted  between  2000  and  2011  were  retrospec-
tively  studied.  Diagnoses  of drug-induced  autoimmune  hepatitis  and  idiopathic  autoimmune  hepatitis
were  made  according  to simplified  criteria.  After  discharge,  all patients  had  regular  follow-up  and  were
contacted  to  update  outcomes.
Results:  Among  10,270  in-hospital  patients,  136  (1.3%)  were  diagnosed  with  drug-induced  liver  injury.
Among  them,  12  (8.8%)  were  diagnosed  as  drug-induced  autoimmune  hepatitis  (41.7%  males,  age  range
17–73); 8 (66.7%)  were  with  jaundice  at admission.  Liver  biopsies  showed  a  pattern  compatible  with
drug-induced  autoimmune  hepatitis,  featured  by severe  portal  inflammation  and  lymphoplasmacytic
infiltrate.  Drug-induced  autoimmune  hepatitis  group  had  a shorter  duration  of  drug  intake,  and  higher
values  of transaminases  and  gamma  globulins.  All patients  received  immunosuppressive  therapy  with

subsequent  clinical  remission,  and five  achieved  a steroid-free  long-term  remission.
Conclusions:  A  diagnosis  of  drug-induced  autoimmune  hepatitis  was  quite  rare in  our  cohort,  and  clinical
pattern  was  similar  to  idiopathic  autoimmune  hepatitis.  Severe  portal  inflammation,  prominent  portal-
plasma  cells,  rosette  formation  and severe  focal  necrosis  were  significantly  more  frequent  in drug-induced
autoimmune  hepatitis  as  compared  to drug-induced  liver  injury.

© 2014  Published  by Elsevier  Ltd  on behalf  of Editrice  Gastroenterologica  Italiana  S.r.l.
. Introduction

Autoimmune hepatitis (AIH) and drug-induced liver injury
DILI) are two different nosological entities, apparently similar
n clinical presentation and immunological pictures, character-
zed by acute onset at presentation, highly altered liver function
ests, and autoantibody positivity. However, autoantibodies in DILI
re frequently negative. Diagnosis can be challenging, especially
rom the histologic point of view, given the crucial role played
Please cite this article in press as: Licata A, et al. Clinical features and
A retrospective cohort study. Dig Liver Dis (2014), http://dx.doi.org/10

y the immunologic reaction, featured by interface hepatitis, lym-
hoplasmacytic infiltrate, rosette formation and cholestasis, thus
esembling idiopathic autoimmune hepatitis [1].

∗ Corresponding author at: Section of Gastroenterology, Di.Bi.M.I.S., University of
alermo, Piazza delle Cliniche 2, 90127 Palermo, Italy. Tel.: +39 0916552280;
ax: +39 0916552156.

E-mail address: anna.licata@unipa.it (A. Licata).
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590-8658/© 2014 Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Ital
In particular, DILI is a potential complication that can occur with
the intake of many medications, herbs and/or dietary supplements.
It is also the principal reason of medications withdrawal from the
market [2], and the most common cause of fulminant hepatic failure
in both the United States and Europe [3,4]. More than 1000 differ-
ent drugs and herbal products have been described as cause of DILI,
with a dose-dependent, or more frequently, an idiosyncratic toxic-
ity. Among them antimicrobials, interferon, infliximab and statins
can induce hepatocellular damage that mimics an autoimmune
liver injury [5–7], and the same possibility has also been suggested
for herbal products, such as Dai-saiko-to and black cohosh [8,9].
Recently Björnsson et al. [5] described a well characterized cohort
of patients with drug-induced autoimmune hepatitis (DI-AIH) from
minocycline or nitrofurantoin. Overall, the histological and serolog-
 outcomes of patients with drug-induced autoimmune hepatitis:
.1016/j.dld.2014.08.040

ical features of these patients were indistinguishable from those
with idiopathic AIH, with the only difference being the favourable
clinical outcome for the DI-AIH patients. Because DI-AIH is preva-
lent in women, as well as shows an acute onset, and no signs of

iana S.r.l.
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hronic liver damage at presentation (unlike idiopathic AIH), clini-
al evaluation is the best option for diagnosing this condition [10].

However, because of the lack of pathognomonic features and
he resulting absence of specific diagnostic criteria, there is no
onsensus on the adequate terminology for defining the vary-
ng clinical patterns of DILI [11,12]. Recently, Weiler-Normann
nd Schramm [13], attempting to define the relationship between
ILI and autoimmune hepatitis, identified three different clinical
ntities, named AIH with DILI, drug-induced AIH and immune-
ediated DILI.
In this study, we aimed to assess the frequency, clinical course,

istological features and outcomes of a cohort of patients suffering
rom DI-AIH by drugs or herbal products.

. Patients and methods

This study was carried out analysing all cases of DILI systemati-
ally collected at our Liver Unit, a tertiary referral centre for chronic
iver diseases. We  retrospectively reviewed all clinical records of
atients admitted to our Unit between January 2000 and December
011. All patients with a diagnosis of DILI were assessed with clin-

cal, laboratory and imaging tests, together with liver histology
s it related to their clinical outcome. A hepatocellular pattern of
amage was defined as chronic if liver tests showed a persistent
bnormality more than 3 months after stopping drug therapy. In
he case of cholestatic/mixed type of liver injury, the abnormality
eeded to be persistent for more than 6 months following drug
ithdrawal. Cases were defined as resolved when liver function

ests (LFTs) returned within laboratory reference ranges within this
eriod of time [12]. For all patients, a detailed history was obtained
oncerning antecedents of liver or biliary disease, drug addiction
nd/or alcohol abuse, transfusion of blood products, or surgery
ithin 6 months preceding the onset of liver disease. All patients
nderwent radiographic tests to rule out obstructive aetiologies of

iver injury.
A computerized database was created, and reported age, gender,

linical features at onset, laboratory results, other concomitant dis-
ase, suspected drugs and follow-up. All patients were tested for
epatitis A, B, C viruses, Epstein–Barr virus and cytomegalovirus
erology. In addition, a non-organ-specific autoantibody (NOSA)
rofile was created, and included anti-mitochondrial antibody
AMA), anti-smooth muscle antibody (SMA), anti-liver-kidney

icrosomal antibody (LKM).
Only cases considered drug-related according to the clinical

udgement of experts were assessed by CIOMS/RUCAM (Council
or International Organizations of Medical Sciences/Roussel Uclaf
ausality Assessment Method scale) [11]. Cases classified as defi-
ite, highly probable, probable, or possible, were entered into the
atabase.

Diagnosis of DILI was performed according to Consensus criteria
emonstrating the chronological relationship between drug intake
nd onset of hepatitis and the presence of any of the following:
i) ≥5× the upper limit of normal (ULN) for alanine aminotrans-
erase (ALT); (ii) ≥2× ULN for alkaline phosphatase (ALP); (iii) ≥3×
LN for ALT concentration and simultaneous elevation of bilirubin
oncentration ≥2× ULN [12]. Pattern of liver injury was  assessed
sing R value where R = (ALT/ULN)/(ALP/ULN). Hepatocellular pat-
ern was defined for R value ≥5, mixed pattern for R value >2 and
5, cholestatic pattern for R value ≤2. All liver tests used for the
lassification of liver damage were the first blood test available at
he time liver injury was suspected.
Please cite this article in press as: Licata A, et al. Clinical features and
A retrospective cohort study. Dig Liver Dis (2014), http://dx.doi.org/10

The diagnosis of DI-AIH was performed according to Consensus
riteria demonstrating the presence of the following: (i) a score ≥6
oints on simplified diagnostic criteria for AIH [14] (using a value
6 as cut-off for definition of probable AIH); (ii) injury resolution on
 PRESS
 Disease xxx (2014) xxx–xxx

withdrawal of medication that triggered the AIH, with or without
immunosuppressive therapy to induce remission; (iii) no relapse
within a period of 1 year after withdrawal of all immunosuppress-
ants [12]. A liver biopsy with a detailed histological evaluation was
performed in 44/136 patients, including, among all, the suspected
cases of AIH, and all slides were evaluated by an expert pathologist
(DC).

In 5 out of 12 patients with diagnosis of DI-AIH who agreed
to, low resolution HLA genotyping was finally performed using
standard procedures with the One Lambda kit (Lagitre, Milan, Italy).
All patients had regular follow-up visits every 3 months after dis-
charge, and were re-contacted by phone to update their clinical
outcomes.

2.1. Statistical analysis

Data are reported as medians with interquartile ranges or fre-
quencies. Median values of the variables were compared among
different groups with the Kruskall–Wallis test. A chi-square test
was used to compare categorical variables. A p value of less than
0.05 was considered statistically significant. All p values were two-
tailed. All analyses were performed using SPSS v. 20.0 statistical
package for MacIntosh (SPSS Inc., Chicago, USA).

3. Results

Of the 10,270 patients admitted to our Unit between January
2000 and December 2011, only 136 (1.3%) were discharged with a
diagnosis of DILI (Fig. 1). Among them, 52/136 (38.2%) were pos-
itive for NOSAs, while 12/136 (8.8%) were diagnosed as having a
DI-AIH based on clinical history, autoantibody pattern and histo-
logical examination. Demographic, clinical, laboratory, histological
features and outcomes of each patient are shown in Supplementary
Table S1. None of the patients showed evidence of autoim-
mune diseases, or developed manifestations of extra-hepatic auto-
immunity.

Of the patients with a diagnosis of DI-AIH, 5/12 (41.7%) were
male and 7/12 (58.3%) female, with a mean age of 56.5 years (range
18 to 73). In each case, liver damage developed in temporal asso-
ciation with the intake of pharmaceuticals at recommended doses.
Nine of the 12 (75%) presented with acute liver injury, and all were
with jaundice. Time to onset of liver injury and duration of therapy
ranged from 3 days to 8 weeks. Only 3 patients did not have an AIH
score ≥6 points. For these, the diagnosis of DI-AIH was  based on the
clinical judgement of the treating physician.

Ten of the 12 patients (83.3%) showed a pattern of liver damage
of hepatocellular type, one was cholestatic, and the other mixed.
The hepatocellular liver injury was  caused by non-steroidal anti-
inflammatory drugs (NSAIDs) (nimesulide/ketoprofen) in 5 cases,
and by antimicrobial drugs (amoxicillin-clavulanate/ceftriaxone)
in 3. In one case, the etiologic agent was  green tea, and in one
was dimethoate, an organophosphate insecticide. Cholestatic liver
injury was  detected in one patient, who was  exposed to nime-
sulide and ketoprofen; a mixed liver damage observed following
the intake of Hypericum perforatum.

3.1. Clinical course of patients with DI-AIH

The mean time of follow-up was  26 months (range 12–84). All
patients started a corticosteroid therapy with tapering doses, and in
7 of them azathioprine was  also added as a corticosteroid-sparing
agent. After 15 months, all patients were in remission, with nor-
 outcomes of patients with drug-induced autoimmune hepatitis:
.1016/j.dld.2014.08.040

mal  ALT (Fig. 2). Immunosuppressive treatment was stopped in
5 patients after two  years, and none of them showed a relapse
after steroid withdrawal. There was no liver-related death, and
none developed cirrhosis or required liver transplantation. All

dx.doi.org/10.1016/j.dld.2014.08.040
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Fig. 1. Flow chart of the study. DI-AIH, drug-induced autoimmune hepatitis; D
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ig. 2. Time to ALT normalization after starting immunosuppressive therapy in
atients with drug-induced autoimmune hepatitis (number of patients = 12).
Please cite this article in press as: Licata A, et al. Clinical features and
A retrospective cohort study. Dig Liver Dis (2014), http://dx.doi.org/10

atients with DI-AIH were still alive at the last follow-up visit, and
one of them developed extra-hepatic manifestations as a marker
f autoimmune disease. In patient 1, a new hepatitis flare was
bserved on maintenance of low-dose prednisone therapy, and in

able 1
emographic, clinical and laboratory findings of patients who  developed drug-induced li

Variables DI-AIH 

(n  = 12) 

Age, years (median, IQR) 56.5 (42.7–64.7) 

Male  gender 5/12 (41.7%) 

Duration of drug intake, days (median, IQR) 4 (1.0–9.2) 

Latency, weeks (median, IQR) 4 (1.0–9.2) 

Jaundice at onset 8/12 (66.6%) 

Hepatic encephalopathy at diagnosis 0/12 (0%) 

AST,  ×ULN (median, IQR) 18.0 (10.0–50.0) 

ALT,  ×ULN (median, IQR) 25.0 (11.0–30.0) 

GGT,  ×ULN (median, IQR) 3.5 (1.2–6.0) 

ALP,  ×ULN (median, IQR) 1.5 (1.0–2.4) 

Total  bilirubin, mg/dl (median, IQR) 5.5 (1.0–14.7) 

Gamma  globulins (g/L) (median, IQR) 18.0 (1.45–22.0) 

Platelet count, ×103/mmc  (median, IQR) 202.0 (160.0–237.5) 

Eosinophil count/mmc, (median, IQR) 85 (22.5–195.0) 

Liver  stiffness, kPa (median, IQR) 14.5 (7.2–23.3) 

I-AIH, drug-induced autoimmune hepatitis; DILI, drug-induced liver injury; NOSAs, n
minotransferase; GGT, gamma-glutamyl transferase; ALP, alkaline phosphatase; IQR, int
ILI, drug-induced liver injury; NOSA, non-organ-specific autoantibody.

patient 10, interruption of treatment led to a new rise in cytolytic
activity, indicating that the need of long term immunosuppressive
therapy (Supplementary Table S1).

3.2. Comparison of DI-AIH with DILI

Table 1 shows clinical and laboratory characteristics of patients
with DI-AIH compared with those patients with NOSA-positive
DILI and without features of autoimmune disease, and NOSA-
negative DILI patients. DI-AIH patients showed a significantly
shorter duration of drug intake and higher values of transaminases
and gamma-globulins.

DI-AIH liver biopsies were separately compared with 16 liver
specimens of NOSA-positive and with 16 liver specimens of
NOSA-negative DILI patients considering all the histological fea-
tures. Comparing DI-AIH and DILI/NOSAs negative specimens
by univariate analysis, severe portal inflammation ≥ grade 2
 outcomes of patients with drug-induced autoimmune hepatitis:
.1016/j.dld.2014.08.040

(p = 0.01), prominent portal-plasma cells (p = 0.01), rosette forma-
tion (p = 0.003), any level of fibrosis ≥ grade 1 (p = 0.009) and severe
focal necrosis ≥ grade 4 (p = 0.02) were more prevalent in DI-AIH
group (Table 2).

ver injury according to different autoimmune pattern.

DILI/NOSAs negative DILI/NOSAs positive p
(n = 84) (n = 40)

54.0 (35.0–68.0) 56.0 (46.0–66.5) 0.8
44/84 (52.4%) 17/40 (42.5%) 0.5
10 (5.0–30.0) 7 (6.0–50.0) 0.02
15 (10.0–60.0) 15 (10.5–37.5) 0.7
40/84 (47.6%) 16/40 (40.0%) 0.2
3/84 (3.6%) 3/40 (7.5%) 0.4
5.0 (2.0–15.0) 6.5 (3.0–20.0) 0.04
7.0 (4.0–20.0) 9.5 (13.1–24.5) 0.07
5.0 (2.0–12.0) 4.0 (2.2–9.7) 0.5
2.0 (1.0 – 4.0) 1.5 (1.0–2.0) 0.1
2.0 (1.0–8.0) 1.6 (0.8–9.3) 0.5
10.4 (8.5–13.7) 13.6 (10.9–21.4) 0.001
224.0 (153.0–305.0) 212.5 (157.0–294.0) 0.7
141 (70.0–240.7) 100 (30.0–222.5) 0.4
6.0 (5.0–11.2) 8.7 (5.4–15.9) 0.1

on-organ specific autoantibodies; AST, aspartate aminotransferase; ALT, alanine
erquartile range; ULN, upper limit of normal; KPa, kiloPascal.

dx.doi.org/10.1016/j.dld.2014.08.040
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Table 2
Histological features of liver biopsies in patients with drug-induced autoimmune
hepatitis and drug-induced liver injury NOSAs negative.

Histological features DI-AIH DILI/NOSAs
negative

p

(n = 12) (n = 16)

Severe portal inflammation (≥grade 2) 100% 62.5% 0.01
Prominent intra-acinar lymphocytes 91.6% 75.0% 0.2
Prominent intra-acinar eosinophils 50.0% 31.3% 0.3
Cholestasis-canalicular 66.6% 37.5% 0.1
Prominent portal-plasma cells 58.3% 12.5% 0.01
Rosette formation 66.7% 6.3% 0.003
Any  level of fibrosis (≥grade 1) 17.0% 25.0% 0.1
Prominent port-neutrophils 75.0% 62.5% 0.4
Hepatocellular cholestasis 58.3% 50.0% 0.6
Severe focal necrosis (≥grade 4) 66.6% 25.0% 0.02

DI-AIH, drug-induced autoimmune hepatitis; DILI, drug-induced liver injury;
NOSAs, non-organ specific autoantibodies.

Table 3
Histological features of liver biopsies in patients with drug-induced autoimmune
hepatitis and drug-induced liver injury NOSAs positive.

Histological features DI-AIH DILI/NOSAs
positive

p

(n = 12) (n = 16)

Severe portal inflammation (≥grade 2) 100% 56.2% 0.008
Prominent intra-acinar lymphocytes 91.6% 56.2% 0.04
Prominent intra-acinar eosinophils 50.0% 50.0% 0.1
Cholestasis-canalicular 66.6% 34.3% 0.06
Prominent portal-plasma cells 58.3% 6.3% 0.003
Rosette formation 66.7% 12.5% 0.01
Any level of fibrosis (≥grade 1) 17.0% 43.7% 0.09
Prominent port-neutrophils 75.0% 68.7% 0.7
Hepatocellular cholestasis 58.3% 34.3% 0.1
Severe focal necrosis (≥grade 4) 66.6% 6.3% 0.001

DI-AIH, drug-induced autoimmune hepatitis; DILI, drug-induced liver injury;
N
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The comparison of DI-AIH with DILI/NOSAs positive specimens
y univariate analysis showed that severe portal inflamma-
ion ≥ grade 2 (p = 0.008), prominent intra-acinar lymphocytes
p = 0.04), prominent portal-plasma cells (p = 0.003), rosette forma-
ion (p = 0.01) and severe focal necrosis ≥ grade 4 (p = 0.001) were

ore prevalent in DI-AIH group (Table 3). In both cases severe
ortal inflammation, prominent portal-plasma cells, rosette forma-
ion and severe focal necrosis were significantly more frequent in
I-AIH group compared to DILI (either positive or negative NOSAs).

. Discussion

Clinical assessment of patients with elevated LFTs after expo-
ure to medication is necessary for a prognosis, because withdrawal
f the culprit drug is not always associated with complete recov-
ry. In this setting, assessing the possibility of DI-AIH, a clinical
ntity in which liver injury is associated with the appearance of
utoantibodies and histologic features of both autoimmune dis-
ase and DILI, is a reliable option, to be taken into consideration as

 diagnostic approach [1].
Attempting to evaluate the frequency of autoimmune disease

fter DILI, we searched our DILI cohort of 136 patients, consec-
tively diagnosed and followed at our Liver Unit since January
000, for whom demographic data, clinical and biochemical fea-
Please cite this article in press as: Licata A, et al. Clinical features and
A retrospective cohort study. Dig Liver Dis (2014), http://dx.doi.org/10

ures and outcomes are periodically updated. Twenty-five percent
ad pre-existing compensated chronic viral hepatitis or cirrhosis.

 hepatocellular pattern of DILI was more commonly observed
53.2%), followed by cholestatic (26.7%) and mixed pattern (20.1%).
 PRESS
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About 40% of our DILI patients were NOSA-positive. Of these
patients, only 12 (8.8%) shared clinical and histological stigmata of
autoimmune hepatitis, suggesting that DI-AIH represents a quite
rare clinical condition in the setting of DILI. Comparing the clinical
features of DI-AIH, DILI (both positive and negative NOSAs) only
ALT, and gamma  globulin values were, as expected, significantly
higher in DI-AIH group.

A direct and peculiar characteristic of our cases is the high val-
ues of liver stiffness compared with DILI patients. The use of TE
to estimate liver fibrosis has been repeatedly validated in differ-
ent settings even if its performance seems to be affected by several
factors, such as alanine aminotransferase flares and severe liver
necro-inflammation, hepatic congestion, extrahepatic cholestasis
and high body mass index (BMI) [15]. Even if Fibroscan® has not yet
been validated for DILI, we are confident enough that high levels
of liver stiffness may  be the result of an overestimation as a con-
sequence of intense necro-inflammatory activity, which has been
described for acute viral hepatitis [16].

However, the key clinical question is the differential diagnosis
between DI-AIH and DILI, especially in the presence of NOSAs posi-
tivity [17]. Up to now, differential diagnosis is challenging because
of the lack of pathognomonic features and the resulting absence of
enough specific diagnostic criteria.

In this study we  compared the histological features of DI-AIH vs
DILI/NOSAs negative and of DI-AIH vs DILI/NOSAs positive, in order
to assess the possible presence of significant differences between
the 3 groups. Although evaluated in a different setting (distinc-
tion of AIH vs. idiopathic DILI), the presence of histological criteria
described by Suzuki et al. [1] was also investigated in all the his-
tological specimens, in order to assess their discrimination power
also in the differential diagnosis of DI-AIH versus DILI.

In both comparative analyses (Tables 2 and 3) we found that
severe portal inflammation, prominent portal-plasma cells, rosette
formation and severe focal necrosis were more prevalent in DI-
AIH group. These same features were found to be more frequent
in I-AIH by Suzuki et al. when compared to DILI. Our result seems
to confirm that these histological features are also frequent in DI-
AIH when compared to DILI, showing how these could be useful
in distinguishing the histologic picture of AIH (both idiopathic and
drug-induced) from DILI.

One more point that is challenging is to distinguish latent
idiopathic AIH unmasked by pharmaceuticals from DI-AIH. This
distinction is neither useful nor feasible in the majority of cases
always, due to the absence of specific useful features, as pointed
out by Björnsson et al. [4], Suzuki et al. [1], and recently stressed
by Weiler-Normann and Schramm [13]. In this setting, the crite-
ria that argue for DI-AIH are the absence of fibrosis at histological
examination and the absence of recurrence after discontinuation
of immunosuppressive therapy. In our cohort, all patients who dis-
continued therapy (5/12) showed absence of recurrence, and only
two patients had mild fibrosis at histological examination. How-
ever, as already pointed out, this distinction is not always clinically
useful, nor even possible in real practice.

Another challenging point concerns the genetic susceptibility
to drug-induced liver damage. Despite the correlation between
HLA-DR/DQ status and AIH is well known [18], we  have limited
knowledge of HLA status and occurrence of DI-AIH. In our series,
only 5 of the 12 DI-AIH patients were assessed for HLA. These geno-
typed patients carried HLA DRB1-03 and/or DRB1-13, known to be
associated with autoimmune disease, [19,20]. Although the geno-
type was not performed in all patients, we can speculate that HLA
II class type DR/DQ carried by our patients could explain the role of
 outcomes of patients with drug-induced autoimmune hepatitis:
.1016/j.dld.2014.08.040

genetic susceptibility to nimesulide, other xenobiotics, as has been
recently demonstrated for both HLA I, and II classes to beta-lactams
[21–23]. Taken together, these data strengthen a previous hypoth-
esis of autoimmune pathogenesis, in which several environmental

dx.doi.org/10.1016/j.dld.2014.08.040
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riggers generate different epitopes, each to be presented by the
ifferent HLA-DR molecules [19].

Albeit DI-AIH is a rare condition, distinguishing this clinical
ntity among the group of DILI is essential for prognosis, and
orrect choice of treatment options [17]. In absence of consen-
us agreement on proper treatment, immunosuppression is still
ecommended for severe disease at onset and subsequent manage-
ent should be based on individual clinical follow-up. In addition,

ue to the rarity of this condition, there is no standardized sched-
le of follow-up. Our experience suggests that close monitoring of
FTs, autoimmune profile and hypergammaglobulinemia may  be
ndicated.

In addition, no clear indications exist in literature regarding dis-
ontinuation of treatment in DI-AIH. However it must be noted
hat, despite the lack of robust data, the suspension of immuno-
uppressive therapy is suggested by international criteria in order
o obtain an additional criterion “a posteriori” for the definition DI-
IH, in case of no relapse within a period of 1 year after withdrawal
f all immunosuppressants [12]. In our experience, discontinua-
ion of immunosuppressive therapy could be taken into account if
he patient obtained a minimum duration of biochemical remis-
ion without sign of disease activity after at least 24 months after
LT normalization. In this setting, liver biopsy assessment prior to

ermination of treatment is the only method by which to ensure
ull resolution of the disease and therefore it should be always
erformed [24].

We observed prompt biochemical remission after immunosup-
ressive therapy in all cases of DI-AIH. In particular, all our patients
ad a better prognosis and a more complete response to therapy
han typical idiopathic AIH patients, in whom, even if there is an
nitial normalization of LFTs, relapse after withdrawal of immuno-
uppression is almost the rule [24,25].

All these data support the importance of a correct distinc-
ion of DI-AIH in the group of DILI, emphasizing the key role
f liver biopsy in the diagnosis, prognosis and follow-up of the
isease. In our cohort of patients, we found that severe portal

nflammation, prominent intra-acinar lymphocytes, fibrosis and
ecrosis may  be helpful in histological distinction between DI-
IH and DILI. This is similar to that described by Suzuki et al.

1] for the distinction between idiopathic AIH and DILI. How-
ver, despite some recent evidence, to date no criteria has been
uccessfully validated and the differential diagnosis is still chal-
enging. In this regard, the physician’s clinical judgement plays a
rucial role in reaching the diagnosis and in establishing a correct
anagement.
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