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discontinuation and early management.

INTRODUCTION

In 1957, Isaacs and Lindemann discovered that
interferons (IFNs) had the ability to interfere with
viral activity. IFNs are naturally occurring cyto-
kines with immunomodulatory, antiproliferative,
and antiviral properties (1). Presently, recombinant
IFN-o forms are widely used in the treatment of
chronic hepatitis C virus (HVC). IFN acts by bind-
ing to its receptor, thus activating secondary mes-
sengers, which results in multiple protein produc-
tion important for the defense of the cell against
viruses. Through its immunomodulatory effect it
enhances antigen presentation to the immune sys-
tem, which activates natural killer cells and other
immune cells and increases production of cyto-
kines. Antiviral effects are, among others, degrada-
tion of viral mRNA and inhibition of viral protein
synthesis (1-3).

Peginterferon alfa-2a therapy is associated with
a wide range of adverse effects, the most common
being headache, insomnia, anxiety, flu-like symp-
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toms, leukopenia, thrombocytopenia, depression,
and thyroid disorders (3). Few cases of peripheral
neuropathy (PN) have been reported (<1%). Be-
cause these conditions are rare, there is currently no
established consensus regarding their management.
We report a case of peripheral neuropathy which
developed after receiving interferon alpha treat-
ment.

CASE PRESENTATION

A 46y old woman, diagnosed with hepatitis C
infection in January 2016 for which treatment with
peginterferon-alpha 2a and ribavirin was initiated
in March 2016, is admitted to the Neurology De-
partment in January 2017 for progressive weakness
of the left leg and paresthesia followed a few weeks
later by progressive weakness of the right leg. First
symptoms were noticed in November 2016. The
neurological examination revealed postural tremor
in the upper limbs (mostly in the right one), right
peripheral facial palsy, left ulnar nerve palsy, asym-
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metrical weakness of the lower limbs, predomi-
nantly distal (mostly in the left one), tendon reflex-
es were diminished, Hoffman and Babinski signs
were absent, walking was impossible and no fas-
ciculations were present. Sensation was normal for
all modalities. Blood tests showed a mild normo-
chromic normocytic anemia, mild increased of he-
patic enzymes and LDH levels, negative HIV anti-
bodies, absent cryoglobulines (CG), high CMV
IgG levels (4,934 U/ml), positive CMV IgM and an
undetectable viral load. Lumbar puncture was per-
formed and CSF (cerebrospinal fluid) examination
revealed normal glucose levels (44 mg/dl), high
protein levels (82 mg/dl), positive Pandy’s test and
negative CMV IgG. WBC (white blood cell) count
was 6.00 cells/mm?. Nerve conduction studies
showed evidence of multifocal motor neuropathy
(MMN) conduction blocks. Conduction block, de-
fined as loss of compound muscle action potential
(CMAP) amplitude which exceeds 50% between 2
contiguous sites of stimulation (4), was identified
in the left peroneal nerve, left and right median
nerves and left ulnar nerve. Low amplitude CMAP
was also seen in the right peroneal nerve, right tib-
ial nerve and right ulnar nerve. The F waves were
slightly prolonged in all the examined nerves. Sen-
sory conduction studies were normal.

Considering the clinical, laboratory and electro-
physiological findings, the patient was diagnosed
with multifocal motor neuropathy. Peginterferon
alpha-2a was immediately discontinued. The pa-
tient was treated with intravenous immunoglobu-
lins (0.4 g/kg per day for 5 consecutive days) with
an improvement of muscle strength within a few
weeks.

DISCUSSIONS

The challenge in this case was the etiological di-
agnosis. Is the viral infection the cause of the neu-
ropathy? Is this a complication of peginterferon-al-
pha treatment? Is there another possible
explanation? About 40-75% of patients with hepa-
titis C have symptomatic peripheral neuropathy,
especially when cryoglobulins are present. HCV is
primarily correlated with type II cryoglobulinae-
mia. The most frequently associated polyneuropa-
thies in hepatitis C infection are: sensory motor

polyneuropathy that has been found in up to 9% of

patients chronically infected with HCV, prevalence
that rises up to 30% in HCV with present cryoglob-
ulines and also mononeuritis multiplex with a prev-
alence of 10%. There are studies that characterize
PN involvement in HCV with present cryoglobu-
lines as a subacute, distal, motor sensory polyneu-
ropathy. An asymmetrical sensory impairment has
also been described (7,8). In HCV infected patients,
the presumed pathological mechanism is that nerve
damage is secondary to epineurial vessels changes
caused by occlusion or vasculitis induced by long-
standing cryoglobulin precipitation with comple-
ment fixation and rheumatoid factor deposition that
causes fascicular ischaemia which results in axonal
degeneration. Also, it has been hypothesized that
HCV may have a direct role in the pathogenesis of
neuropathy: It could induce nerve damage by a di-
rect cytopathic effect or by an immunomediated
mechanism such as immune complex changes of
the epineural vessels. This hypothesis seems to be
supported by the finding of HCV-RNA in nerve bi-
opsy specimens by RT-PCR in situ and could ex-
plain the neurological involvement in cryoglobu-
lines negative patients. There is evidence of a
vasculitic process both in HCV CG+ and HCV CG-
patients. Regarding the pathophysiology of the vas-
culitic process in HCV CG- neuropathy, the activa-
tion of the complement may be attributable to three
different mechanisms: the ability of the virus itself
to activate the complement pathway, the reactivity
of natural killer cells against the viral proteins and
possibly the existence of an interaction between
HCV and anti-HCV antibodies. Considering these
mechanisms, a reduction in the viral load could
lead to an improvement of symptoms (7,8).
Interferon-alpha acts by binding with its specific
receptor (IFNAR) found on the surface of the target
cells, thus activating an intracellular signaling cas-
cade, which takes the induction of IFN-stimulated
genes (ISGs), which leads to the production of an-
tiviral proteins such as 2’5’-oligoadenylate synthe-
tase (2°5°OAS), protein kinase RNA, and Mx pro-
tein and establishes a non-virus-specific antiviral
state inside the cell. The principal signaling mecha-
nism used by IFN-a is the Janus kinase/signal
transducers and activators of transcription (Jak/
STAT) pathway (2,3). The mechanism through
which interferon-alpha induces peripheral neuropa-
thy is unknown, but there are studies suggesting an
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involvement of INF as a trigger factor of a patho-
logical autoimmune reaction, such as molecular
mimicry in immunologically-predisposed patients
).

Assessing the likelihood of a causal connection
between an environmental exposure — in our case, a
drug — and an adverse event, the five primary ele-
ments of attribution reported by Miller et al. in-
clude:

1. temporal association;

2. lack of likely alternative explanations;

3. dechallenge;

4. rechallenge;

5. biological plausibility (6,7).

The fourth element cannot be studied because
peginterferon alpha 2a was not reinitiated. No alter-
native explanation was found. Nevertheless, tem-
poral association and dechallenge (improvement in
symptoms following discontinuation of the drug)
suggests that peginterferon-alpha 2a, rather than
the hepatitis C infection, was related to the devel-
opment of the neurological complication.

There have been described in the literature only
a few cases of HCV infected patients with periph-
eral neuropathy related to interferon-alpha 2a treat-
ment. Such examples of neuropathy are: acute in-
flammatory demyelinating polyneuropathy (AIDP),
chronic inflammatory demyelinating neuropathy
(CIDP), sensory neuropathy, Bell’s palsy, auto-
nomic neuropathy (10-19). One patient developed
AIDP after a 16-week treatment with peginterferon
alpha 2a. After discontinuation of interferon-alpha
and after initiation of IVIG therapy, the patient’s
symptoms improved (10). Another patient devel-
oped AIDP after 5 weeks of peginterferon-alpha
treatment. Discontinuation of interferon-alpha and
symptomatic treatment lead to an improvement of
symptoms after four weeks (11). Tellez-Zenteno et
all describe a case in which a patient who received
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