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were recruited from a named patient program 
created to ensure early access to interferon ‑free 
therapy for patients with the risk of unfavorable 
course of chronic HCV infection. Antiviral medi‑
cations were provided by the manufacturer (Ab‑
bVie Deutschland GmbH & Co. KG, Ludwigshafen, 
Germany). Adult patients with chronic HCV gen‑
otype 1b infection with definitive or probable AIH 
were enrolled. Patients with HIV or hepatitis B 
virus coinfection, other concomitant liver diseas‑
es, and hepatocellular carcinoma were excluded. 
Screening for hepatocellular carcinoma included 
serum α ‑fetoprotein measurement and abdom‑
inal ultrasound within 1 month prior to antivi‑
ral therapy. Patients declared no drug or alco‑
hol abuse as well as no hepatotoxic drug use for 
at least 6 months prior to the study. Patients fol‑
lowing previous antiviral treatment other than 
DAA and immunosuppressive therapy were eli‑
gible, provided there were no contraindications 
to antiviral therapy.

Four patients met the protocol criteria. All pa‑
tients were white Europeans. The clinical charac‑
teristics of the patients are presented in TABLE 1.

Antiviral treatment with ombitasvir/paritapre‑
vir (boosted with ritonavir) and dasabuvir (3D), 
with or without ribavirin (OBV/PTV/r/DSV ±RBV; 
3D ±RBV) was scheduled for 12 weeks. The dose of 
coformulated OBV/PTV/r was 25 mg/d, 150 mg/d, 
and 100 mg/d, respectively, and the dose of DSV 
was 500 mg/d divided into 2 doses. One patient 
received RBV at a dose of 1200 mg/d.

There were 7 time points with laboratory test‑
ing and clinical assessment: baseline, 1st week of 
therapy, 4th week of therapy, end of treatment, as 
well as 24 ‑week, 48 ‑week, and 2 ‑year follow ‑up. 

Introduction The prevalence of autoimmune hep‑
atitis (AIH) is 160 to 170 per 1 000 000 popula‑
tion in Europe, with women being more frequent‑
ly affected.1 According to the International Auto‑
immune Hepatitis Group (IAIHG) scoring system 
last revised in 2015, AIH is diagnosed on the ba‑
sis of biochemical and serological tests along with 
histologic examination of the liver.1,2 Optimal 
therapy is challenging when AIH is accompanied 
by chronic hepatitis C, as these 2 conditions re‑
quire different therapeutic strategies. Until 2014, 
the only available antiviral therapy was interfer‑
on alfa, associated with the risk of exacerbation 
of autoimmune diseases. On the other hand, im‑
munosuppressive treatment could enhance viral 
replication. The new interferon ‑free regimens 
with direct ‑acting antiviral agents (DAAs) are 
promising for this difficult ‑to ‑treat population.3 
In 2015, an estimated 71 million people suffered 
from chronic hepatitis C virus (HCV) infection, 
with the highest reported prevalence in the East‑
ern Mediterranean Region and European Region 
according to the World Health Organization.4 
The prevalence of HCV infection with concomi‑
tant AIH remains unknown. New effective ther‑
apies are now broadly available; however, data re‑
garding the safety and efficacy of DAAs in these 
patients are limited.

The aim of this study was to evaluate the po‑
tential impact of interferon ‑free antiviral thera‑
py on AIH activity in patients with HCV infection 
and AIH in a long ‑term follow ‑up.

Patients and methods This prospective single‑
‑center observational study was conducted be‑
tween January 2015 and March 2018. Patients 
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Prednisone monotherapy was introduced, fol‑
lowed by addition of azathioprine as AIH re‑
activation was suspected (12 points in the IAI‑
HG scoring system). Biochemical recovery was 
achieved within 6 weeks. No liver decompensa‑
tion or HCV infection reactivation was observed 
at 2 years.

Two patients (No. 2  and 3) treated with 
budesonide developed exogenous Cushing syn‑
drome with moderate clinical manifestation in 
the first 2 weeks of 3D treatment despite a reduc‑
tion in glucocorticoid dose according to the pa‑
tient information leaflet. Symptoms subsided af‑
ter further glucocorticoid dose reduction. Both 
patients continued with modified treatment, 
and patient No. 3 permanently stopped immu‑
nosuppressive therapy at 48 weeks, with no fur‑
ther hepatitis flare.

Patient No. 4 did not start immunosuppres‑
sive therapy, although its implementation was 
considered before antiviral treatment. The rea‑
son was normalization of AIH activity after HCV 
eradication.

We observed some fluctuations in autoim‑
mune marker levels, with an inconclusive de‑
crease of γ ‑globulins and immunoglobulin G lev‑
els in most patients and the appearance of pre‑
viously absent antibodies. Additional data are 
provided in Supplementary material, Table S1.

Discussion The choice of optimal therapy strat‑
egy in chronic HCV infection and comorbid auto‑
immune liver disorders is challenging. New high‑
ly effective interferon ‑free regimens allow a rapid 
HCV elimination in this population of patients.3,6 
Apart from the previously reported good viro‑
logical and biochemical response, we observed 
a decrease of liver stiffness on SWE. The impact 
of sustained viral response on liver stiffness was 
reported in patients treated with immunomod‑
ulating interferon ‑based regimens.7 As there is 
no evidence for the direct anti ‑inflammatory ef‑
fect of DAAs, our results suggest the absence of 
HCV replication as the cause of sustained fibro‑
sis regression. However, it is important to note 
that necroinflammatory hepatic activity in AIH 
might also have influenced liver stiffness in SWE 
assessment.

Drug–drug interactions are one of the impor‑
tant negative aspects of DAA therapy. We ob‑
served moderate exogenous Cushing syndrome 
in the patient treated with budesonide. Such in‑
teractions were previously observed because CY‑
P3A4 inhibitors may repeatedly increase the sys‑
temic availability of budesonide.8 Contemporary 
next ‑generation DAAs allow the use of regimens 
without strong CYP3A4 inhibitors.

The most important clinical finding of our 
study is the impact of effective DAA therapy on 
the course of AIH. In one patient, immunosup‑
pressive therapy was withdrawn after HCV elim‑
ination. On the other hand, one patient experi‑
enced the biochemical and clinical manifesta‑
tion of hepatitis flare with an exacerbation of 

At every visit, patients underwent routine clini‑
cal assessment and basic laboratory testing. Liv‑
er function was assessed using the Child–Pugh 
and Model for End ‑Stage Liver Disease scores. 
Adverse events and laboratory abnormalities 
that occurred during treatment and at 24 ‑week 
follow ‑up were evaluated according to common 
toxicity criteria (Common Terminology Crite‑
ria for Adverse Events version 4.0 by the Na‑
tional Cancer Institute of the National Insti‑
tutes of Health). HCV RNA was measured by real‑
‑time polymerase chain reaction using the Gene‑
Proof Hepatitis C PCR Kit (GeneProof a.s., Brno, 
Czech Republic) and performed on a Rotor ‑Gene 
3000 (Corbett Research, Australia; sensitivity 
(limit of detection), 7.87–208.544 IU/ml; lin‑
ear range, 1010–25 IU/ml ±0.5log). The immune 
activity of AIH was assessed at baseline, end of 
treatment, and at 24 ‑week and 2 ‑year follow ‑up, 
using serum protein electrophoresis test (Capil‑
larys Protein(e) 6, CAPILLARYS 2, Sebia, France), 
the measurement of immunoglobulin M and G 
levels (COBAS 6000 Modular biochemistry an‑
alyzer, Roche, city, Germany), and the measure‑
ment of antinuclear, anti–smooth muscle, an‑
timitochondrial, and liver ‑kidney microsomal 
type 1 antibodies (indirect immunofluorescence 
method; Mosaic Basic Profil 1, EUROIMMUNE, 
Lubeck, Germany; a fluorescence microscope with 
a ×40 objective), with the titer calculated based 
on the dilution factor.

Liver fibrosis was evaluated at baseline and 
at 24 ‑week and 2 ‑year follow ‑up, with real ‑time 
shear ‑wave elastography (SWE), using the Aix‑
plorer US system (SuperSonic Imagine S.A., Aix‑
‑en ‑Provence, France) with a convex broadband 
probe (SC6 ‑1). Liver stiffness was measured in 
5 different circular regions of interest in the right 
lobe of the liver, through intercostal spaces per‑
formed by an experienced radiologist. Tissue 
elasticity was expressed in kilopascals (kPa), and 
the corresponding METAVIR score was calculat‑
ed according to the cutoff values of SWE validat‑
ed for hepatitis C.5

The study was conducted in accordance with 
the Declaration of Helsinki for Human Research, 
and the protocol was accepted by the local Bio‑
ethics Committees of the Medical Chamber (1/
BO/2014). All patients provided written in‑
formed consent prior to inclusion in the study.

Results All patients achieved sustained viral re‑
sponse with negative HCV RNA at 2 years, and 
showed persistent decline in α ‑fetoprotein lev‑
els and liver stiffness (TABLE 1).

Patient No. 1 presented with ulcerative coli‑
tis exacerbation and hepatitis flare with ele‑
vated liver enzyme activity (aminotransferas‑
es 5 times the upper limit of normal), increased 
immunoglobulin G levels, and the presence of 
anti–smooth muscle antibodies (previously nega‑
tive) at 9 weeks of follow‑up. Due to liver cirrho‑
sis and low platelet count, liver biopsy was not 
performed because it is a high ‑risk procedure. 
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ulcerative colitis. De novo AIH or exacerbations 
during or after antiviral therapy with interfer‑
on alfa were previously reported.9 As there are 
no data on the immunomodulating activity of 
DAAs, we suggest that reactivation of AIH was 
associated with effective antiviral therapy. We 
hypothesized that elimination of HCV in situ 
resulted in immune recovery. The assumption 
was based on the experience with immune re‑
constitution inflammatory syndrome in HIV‑
‑infected patients.10 The very short time between 
successful antiviral therapy and AIH reactiva‑
tion may indicate such a relationship. Dikopou‑
los and Zizer11 reported a possible AIH exacer‑
bation a few weeks after DAA therapy, although 
this was not confirmed by liver histology.11 We 
also considered a drug ‑induced autoimmune liv‑
er disease. Matsumoto et al12 reported a case of 
DAA ‑associated drug ‑induced AIH during DAA 
therapy in an 81 ‑year ‑old woman without previ‑
ous autoimmune disorders. Our patient did not 
fulfill the criteria for drug ‑induced autoimmune 
liver disease. Although the histological assess‑
ment could be conclusive, liver biopsy was con‑
traindicated in our patient.

This study has certain limitations, including 
the small group size and heterogeneity in terms 
of the etiology of AIH. Both limitations result 
from the epidemiology of concomitant HCV in‑
fection and AIH and a single ‑center study de‑
sign. We present our results despite these limi‑
tations because the design of the study allowed 
us to observe a good response to interferon ‑free 
therapy and the risk of reactivation of AIH in 
these difficult ‑to ‑treat patients. These observa‑
tions may have significant clinical implications.

In conclusion, patients with AIH and HCV in‑
fection can be effectively treated with DAAs with 
a positive effect on liver stiffness. Drug–drug in‑
teractions need to be evaluated before and dur‑
ing DAA treatment. Finally, patients with AIH 
and HCV infection treated with DAAs should be 
screened during and after the therapy for possi‑
ble AIH flare and drug ‑induced liver injury.
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