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Psoriasis is a common inflammatory disease of the skin,
affecting approximately 2% of the world’s population
(1). Induction and exacerbation of skin lesions can be
triggered by various exogenous factors, including drugs.
Agents that are frequently reported, yet controversial,
are beta-blockers, anti-malarials, lithium, imiquimod,
angiotensin-converting enzyme, non-steroidal anti-inflammatory drugs (NSAIDs) and interferon (IFN)-α (2).
We describe here the first 2 cases of occurrence of
plaque-type psoriasis in 2 patients with hepatitis C treated
with ledipasvir/sofosbuvir (Harvoni®).
CASE REPORTS

tly elevated (1.860.000 IU/ml) he received ledipasvir 90 mg/
sofosbuvir 400 mg (Harvoni®; Gilead Sciences International Ltd.,
Cambridge, UK) orally once daily from July until October 2015.
Three months after initiating therapy hepatitis C viral load was
below the limit of detection, which was considered as complete
response. However, at the same time patient developed classic
plaque-type psoriasis in the absence of any other exogenous
triggers. Furthermore, there was no previous medical or family
history of psoriasis. On consultation in our department in March
2016, lesions at typical locations, such as the elbows and knees,
could be seen (PASI score 7.4), which were treated successfully
with corticosteroid and calcipotriol ointments.

DISCUSSION
Whereas an epidemiological association between pso-

Case 1. A 65-year-old man with classic chronic plaque-type
riasis vulgaris and hepatitis C virus infection has been
psoriasis for more than 30 years was infected by the hepatitis C
reported in the past (4, 5), data about the pathogenetic
virus (HCV), genotype 1a, in January 2001 by an unknown route
interaction of both conditions are very limited. It is sugof transmission. First-line combined treatment with pegylated
gested that hepatitis C virus infection itself especially
interferon (IFN)-α and ribavirin (from June to August 2001) was
may trigger late-onset psoriasis vulgaris via tumour nestopped due to exacerbation of his psoriatic skin lesions. After a
period of 14 years with no antiviral treatment and the presence of
crosis factor (TNF)-α, which acts as a common mediator
few persistent psoriatic plaques on his elbows, hepatitis C virus
in both diseases (4).
RNA serum levels increased up to 6.900.000 IU/ml. Therefore,
Regarding all antiviral treatment options including
the patient had been treated with ledipasvir 90 mg/sofosbuvir 400
protease- and non-structural protein 5A/B (NS5A/B)mg (Harvoni®) orally once daily since late January 2015. While
HCV RNA serum level decreased
rapidly and continuously to 20 IU/
ml, approximately 2 months after the
beginning of the antiviral treatment
a massive exacerbation of psoriasis,
with a Psoriasis Area and Severity
Index (PASI (3)) score of 37.5, occurred (Fig. 1). None of the exogenous
triggers listed above was relevant,
especially no other chronic infections,
such as acquired immunodeficiency
syndrome or hepatitis B. By using
topical emollients, corticosteroid
ointments and dithranol combined
with narrow-band ultraviolet B (UVB
311nm) phototherapy the psoriatic
skin lesions improved rapidly within
7 weeks without withdrawal of the
antiviral treatment (PASI score after
treatment 9.5).
Case 2. A 43-year-old man had had
chronic hepatitis C, virus genotype
1b, since 2008 by unknown route of
transmission. First-line combined
treatment with pegylated IFN-α and
ribavirin was given in 2009, with
only a partial response, but with no
skin reactions. Since hepatitis C virus
Fig. 1. Clinical findings for Case 1 showing a massive exacerbation of the pre-existing plaque
RNA serum levels remained distinc
psoriasis. Extensively confluent erythematous plaques are remarkable.
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inhibitors) available for patients with hepatitis C until
recently, an induction or exacerbation of psoriasis has
so far only been observed subsequent to treatment with
pegylated or non-pegylated IFN-α, either as monotherapy
or combined with ribavirin (6). In detail, several observations indicate a direct relationship between IFN-α and
the development of psoriatic lesions, as the cytokine is
transiently produced by plasmacytoid pre-dendritic cells
at very early stages of plaque development (7).
In October 2014, the US Food and Drug Administration (FDA) approved the fixed combination of the
2 direct-acting antiviral drugs, ledipasvir/sofosbuvir
(Harvoni®), for the treatment of HCV genotype 1 infections (8). Sofosbuvir is an inhibitor of the HCV NS5B
RNA-dependent RNA polymerase, which acts as a chain
terminator, whereas ledipasvir is an NS5A inhibitor. Its
exact mechanism of action is unknown, but a suggestion
is an inhibition of hyperphosphorylation of NS5A, which
seems to be required for viral production (8). The most
common side-effects of Harvoni® seen in recent trials
were fatigue, headache, insomnia, and nausea (9). A skin
rash, with no further characterization, is reported in up
to 7% of treated patients (9). However, an induction of
novel or exacerbation of pre-existing psoriasis has, to the
best of our knowledge, not yet been reported.
In both cases criteria for likelihood of a causal relationship between drug exposure and the reported adverse
events, according to the World Health Organization
(WHO) Uppsala Monitoring centre guidance for classifying drug reactions (10), are not completely fulfilled:
Regarding case 1, withdrawal of the suspected drug
and following re-exposure was not possible. As initial
hepatitis C virus RNA serum levels were high, the drug
was considered essential in the treatment of the patient’s
hepatitis C infection and withdrawal of Harvoni® was
ethically not justifiable.
Regarding case 2, first manifestation of plaque-type
psoriasis occurred 3 months after treatment initiation
with ledipasvir/sofosbuvir. Therefore, close temporal link
between therapy and potential side-effect is not given.
With regard to the timely relation of psoriasis and
ledipasvir/sofosbuvir treatment in the observed cases,
immune reconstitution upon successful treatment and
significant decrease of virus load may be a possible explanation. In the medical literature, a similar phenomenon,
the so called “immune reconstitution inflammatory syndrome” (IRIS), is reported in the context of progressive
multifocal leukoencephalopathy (PML) in patients with
HIV (11), as well as in patients with multiple sclerosis
treated by natalizumab (12).
In patients with chronic hepatitis C, increased levels
of FoxP3-positive regulatory T cells are found (13, 14).
Thus, it may alternatively be hypothesized according
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to the concept of T-cell plasticity (15), that a successful
therapy of the hepatitis C infection as recognizable by
normalizing hepatitis C virus RNA serum levels leads
to a transformation of FoxP3-positive regulatory T cells
(Tregs) into IL-17-producing T cells, which in turn causes
the exacerbation of the psoriatic lesions.
With this in mind, these cases highlight a possible novel unwanted effect of ledipasvir/sofosbuvir (Harvoni®).
Further observations and histopathological explorations
in large treatment cohorts may be necessary to define the
incidence and the exact pathomechanism for this specific
exacerbation of psoriasis.
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