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ABSTRACT
Autoimmune hepatitis may be frequently associated with chronic hepatitis C (HCV) infection, but there are few case reports 
regarding hepatitis B and Delta infection (HBV+HDV) as possible triggers. In this report, we present a 44 years old man who 
was diagnosed as autoimmune hepatitis (AIH) following the treatment of HBV+HDV hepatitis with pegylated interferon (Pe-
gIFN). He presented with complaint of fatigue. Laboratory indicated elevated liver enzymes, AST 64 IU/L and ALT 112 IU/L. 
The results revealed HBsAg and anti-delta antibody positivity. HBV-DNA was <31.6 IU/mL and HDV-RNA 487.300 copy/mL. 
Peg-IFN was initiated for 96 weeks. Without a serious adverse effect, the enzymes regressed to normal within 24 weeks. After 
96 weeks of treatment, there was a three-fold increase in aminotransferases, with no cholestasis. Immunoglobulin-G (IgG) 
was 3686 mg/dL (reference 540–1822 mg/dL), anti-smooth muscle antibody (ASMA) and anti-nuclear antibody (ANA) were 
positive. The liver biopsy had all diagnostic clues for AIH. Methylprednisolone and azathioprine treatment was initiated with 
tenofovir (TdF) prophylaxis. Due to unresponsiveness, even with doubling the dosage for immunosuppressives, treatment 
was stopped and shifted to mycophenolate mofetil. The patient responded in the 6th month and still under treatment with TdF 
and mycophenolate mofetil with normal enzymes and negative HDV RNA.
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Autoimmune hepatitis (AIH) is an uncommon, 
chronic liver inflammation with an unclear eti-

ology [1]. AIH is characterized by fluctuating alanine 
aminotransferase (ALT) levels in serum, marked hy-
pergammaglobulinemia and circulating organ and 
non-organ specific autoantibodies [2, 3]. Like most of 
the autoimmune diseases, AIH is predominant in fe-
males with a prevalence of less than 0.02% [1, 2]. In 
genetically predisposed individuals, exposure to envi-
ronmental factors triggers the autoimmune cascade. 
Infections (e.g., HBV, HCV, HDV, HAV and HSV), 
medications (nitrofurantoin, hydralazine, methyldopa, 
alpha and beta interferon, infliximab and etanercept) 
and toxins are some of the possible triggering factors. 

Here, we present a male patient who gave informed 
consent for this case report was diagnosed as AIH 
after pegylated interferon (pegIFN) treatment of the 
chronic delta hepatitis. 

CASE REPORT

A 44-year-old male patient with no past medical his-
tory presented to our hospital with a complaint of 
generalized weakness. The patient had no history of 
abdominal pain, nausea, vomiting, pruritus, illicit or 
herbal drug use, skin tattoos, blood transfusions, alco-
hol abuse, acetaminophen use, recent travel or multiple 
sexual partners and also any known liver disease. Phys-
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ical examination was completely normal and the Kay-
ser-Fleischer ring was not found. Laboratory findings 
were significant for elevated liver enzymes; AST 64 
IU/L, ALT 112 IU/L, total bilirubin 0,78 mg/dL and 
AFP 2,49 ng/mL (reference <9 ng/mL). Other labo-
ratory parameters were normal. A thorough workup 
was done for differential diagnosis of elevated liver en-
zymes. Viral serology showed HBsAg (+), HBeAg (-), 
AntiHBe (+), AntiHBs (-), HBVDNA: <31.6 IU/
mL, Anti-HIV (-) and Anti-HCV (-). The Anti-Delta 
antibody was positive and the HDV-RNA PCR level 
was 487.300 copy/mL. Hepatobiliary ultrasonogra-
phy was normal. Liver biopsy revealed histology activ-
ity index as 6/18 and fibrosis index as 1/6 (ISHAK). 
Peg-IFN alpha 2a 180 mcg/week treatment was intro-
duced to the patient. There were no remarkable side 
effects related to peg-IFN. His AST and ALT levels 
regressed to normal during the treatment period, and 
HDV RNA became negative. During follow-up, the 
third month after the end of treatment, transaminas-
es were found as AST 113 IU/L and ALT 261 IU/L. 
In extended laboratory examinations, total protein 8.8 
g/dL, albumin 3.8 g/dL were detected. Thus, autoim-
mune hepatitis was suspected. Anti-nuclear antibody 
(ANA) was homogenously positive at 1/100 titer, an-
ti-smooth muscle antibody (ASMA) positive at 1/160 
level. Anti-mitochondrial (AMA), liver-kidney micro-
somal (LKM) and soluble liver antigen (SLA) antibod-
ies were negative. Immunoglobulin G was 3686 mg/dL 
(reference 540–1822 mg/dL), HBsAg positive, HBV 
DNA <31.6 IU/mL and HDV RNA (-) and choles-
tatic enzymes were normal. The biopsy was performed 
and demonstrated autoimmune hepatitis with findings 
of excessive lymphoplasmacytic infiltration at portal 

area extending into lobule (interface hepatitis), em-
peripolesis, rosette formation and focal parenchymal 
necrosis (Fig. 1). According to International Autoim-
mune Hepatitis Group (IAHG) scoring system calcu-
lating parameters as alkaline phosphatase/ALT ratio, 
IgG level, autoantibodies, viral serology, drug usage, 
alcohol consumption, histological details and presence 
of other autoimmune disease the patient had a score 
of 13, indicating “probable autoimmune hepatitis”. The 
history and clinical features excluded drug-induced liv-
er injury. Tenofovir prophylaxis was started one month 
before azathioprine and methylprednisolone therapy. 
In his follow-up, AST, ALT, IgG elevation were per-
sisted, and the dosage of immunosuppressive drug was 
doubled. After 24 weeks, there was no biochemical 
response, so the treatment was replaced with myco-
phenolate mofetil as 1000 mg bid. With this protocol, 
the transaminases, IgG levels gradually came to nor-
mal at the end of 24 weeks of therapy. Due to the lack 
of any autoimmunity evidence until the initiation of 
treatment, pegylated interferon seems to be related to 
resulting autoimmune hepatitis in this patient.

DISCUSSION

The pathophysiology of autoimmune hepatitis is still 
not fully understood, but clues of environmental and 
individual triggering factors on genetic predisposition 
may play a crucial role. Untreated cases gradually prog-
ress to liver cirrhosis and eventually may lead to liver 
failure and rarely hepatocellular carcinoma [4]. There 
are classically three types of AIH based on serologic 
findings. Recently, Type 3 is regarded within Type 1. 
The serological positivity of ASMA and ANA is ac-
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Figure 1. (A) Hematoxylin-eosin stain (high power) indicating rosette formation and emperipolesis. (B) Hematoxylin-eosin stain 
(low power) portal and adjacent parenchyma having lymphoplasmacytic infiltrate, representing interface hepatitis. (C) Hema-
toxylin-eosin stain (low power) focal necrosis in the parenchyma.
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cepted as Type 1 AIH. Type 2 AIH is mostly seen in 
the pediatric age group; anti-liver kidney microsome-1 
(anti-LKM-1) and anti-liver cytosol type 1 antibody 
(anti-LC-1) are present. The presence of these auto-
antibodies is not mandatory for diagnosis and ap-
proximately 10–30% of the patients are negative for 
autoantibodies [5]. In our patient, ASMA and ANA 
positivity, liver biopsy findings, elevated transaminases 
and increased IgG level were highly suggestive of AIH 
emerging on chronic HBV+HDV co-infection after 
peg-IFN therapy.

Hepatotropic viruses are reported as triggering 
agents that initiate autoimmune diseases. Especially, 
HCV is frequently reported as a relevant factor [5]. 
Even though the mechanism is not fully explained, the 
development of AIH in chronic viral hepatitis patients 
may be related to mimicry of shared protein antigens 
of virus and hepatocyte membrane antigens [6].

It is proposed that low viral load may correlate 
with low suppressor T-cell activity, while B-cell ac-
tivation results with auto-antibody production [6]. 
Antigen-presenting cells (APC) and major histocom-
patibility complex (MHC) interaction lead to induce 
inflammatory cytokines release [7].

Hepatitis D virus is a defective RNA agent which 
is dependent on HBV for continuing its life cycle. 
Peg-IFN is the treatment of choice in chronic HDV 
infection besides entry inhibitors, farnesyl transferase 
inhibitors, immunotherapy (betaglyceramide, DNA 
vaccines, AntiHB immune complexes), clevudine, 
siRNA (small interfering RNA), TLR agonists, PD1 
+PD L1 (programmed death protein+ligand) and 
eventually orthotopic liver transplantation (OLTx). As 
a known smallest infectious agent, HDV is a cytopath-
ic virus and liver injury is not due to the immunological 
process [8].

Besides infectious agents, chemicals and drugs may 
also provoke genesis of AIH. Peg-IFN, as an immu-
nomodulatory drug, may also trigger autoimmunity 
affecting different organs, such as liver, thyroid, and 
dermis [9]. Autoimmune disorders are observed in 
4–19% of patients receiving interferon-alpha and in-
terferon-induced autoimmune hepatitis during treat-
ment has been observed in approximately 25–40% of 
the HBV patients, which is unusual in HCV patients 
[10]. In our patient treatment with pegylated interfer-
on-alpha seems as the main trigger for this autoim-
mune activation since there was no evidence of auto-

immunity before treatment. Ongoing studies are on 
the way to establish monitoring HDV RNA titer as 
surrogate marker and treatments without pegylated in-
terferon-alpha, for example, entry inhibitors to hepato-
cyte (myrcludex B), inhibitors of farnesyl transferase 
(lonafarnib), lambda interferon and nucleic acid inhib-
itors (REP 2139 Ca) [11, 12].

As a conclusion, the elevation of transaminases 
should remind the possibility of a new emerging au-
toimmune hepatitis, which may be triggered by viral 
agents (HBV, HCV, HDV), drugs (interferon) or 
maybe a de novo autoimmune hepatitis.
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