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ABSTRACT

Interferons are kinds of proteins with immuneregulatory, antiviral and anti-proliferative functions.
Interferons are widely used worldwide for the treatment of many diseases including cancer, hepatit
C and immune mediated disease such as multiple sclerosis. Long-term use of interferons have
some side effects. However, interferons have ophthalmologic side effects. Ocular toxicity may occur
at any time during treatment. There is no association between the dose or duration of interferon
treatment and ocular toxicity. Although visual acuity returns to normal in most patients when
interferon is discontinued, vision loss may be permanent.
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1. INTRODUCTION

Interferons are kinds of proteins with
immunoregulatory, antiviral and anti-proliferative
functions. Interferons are widely used worldwide

for the treatment of many diseases including
cancer, hepatit C and immune mediated disease
such as multiple sclerosis. Psychiatric [1,2]
cutaneous [3], endocrine [4], hematological [5],
and hepatic [6] side effects have been reported
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with long term interferon use. However,
interferons have some ophthalmologic side
effects. Ocular toxicity may occur at any time
during treatment; there is no association between
the dose or duration of interferon treatment and
ocular toxicity. Although visual acuity returns to
normal in most patients when interferon is
discontinued, vision loss may be permanent
[7.8].

Interferon has been used as adjuvant treatment
for melanoma for a long time. Interferon can
produce longer relapse-free survival in patients
with moderate to high-risk disease after curative
surgery [9]. The case described above is an
interferon-associated retinopathy. Visual field
and responses with mfERG (multifocal
electroretinography) were dramatically improved
shortly after discontinuation of interferon and no
other pathology was found to explain the loss of
visual acuity can be a proof of interferon
associated retinopathy.

Although the etiopathogenesis of interferon
related retinopathy is not fully explained, it is
believed to be the result of disorders in retinal
microcirculation induced by immunological
phenomena [10]. Interferon treatment is known to
cause or exacerbate systemic autoimmune
diseases [11]. Decreased capillary perfusion in
the retina, retinal ischemia and non-perfusion
can cause cotton wool spot and bleeding. These
retinal changes have been hypothesized to be
the result of increased accumulation of
immune complexes [12], leukocyte aggregation
secondary to complement activation [13],
inflammatory cell infiltration, and circulating
effector proteins [14]. Also interferon is known to
reduce vascular endothelial migration and
proliferation and cause poor endothelial repair
and this may be another mechanism for vascular
occlusive events in the retina [15].

It was emphasized by some authors that specific
risk factors during interferon use may play a
role in the development of ophthalmologic
complications. In 1998, Hayasaka et al.
examined the subjects [16] and concluded that
systemic hypertension and diabetes mellitus
were clear risk factors for eye disease during
treatment with interferons.

Cutaneous, hematologic, psychiatric, endocrine,
and hepatic monitoring are well established
by guidelines. On the other hand, the
ophthalmologic side effects of interferons are not
well known and there are no guidelines or
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recommendations for monitoring patients through
regular ophthalmological consultations.

2. CASE

A 50-year-old male with complaint of blurred
vision in both eyes. He was receiving interferon
beta for 3 months as adjuvant therapy for
malignant melanoma. The visual acuity
(according to snellen chart) was 0.4 in the right
eye and 0.7 in the left eye. The anterior and
posterior segment examinations of eyes were
normal. Fundoscopic retinal examination
revealed no pathology. The optic disc and
macular region were observed normal. Light
reflex was normal, RAPD (relative afferent
pupillary defect) was not observed, eye
movements were normal in all directions, no
double vision was observed. Macular — OCT
(optic coherance tomography) imaging was
normal. Visual field testing, there were peripheral
concentric constriction scotoms on the right eye
and nasal, temporal scotoms on the left eye (Fig.
1 and Fig. 2). VEP (visual evoked potential) and
mfERG  (multifocal electroretinogram) tests
were performed on same day. P100
amplitude and latance were normal in VEP, but
the mfERG waves were decreased (Fig. 3 and
Fig. 4). After eye examination, this situation
was thought to be related to interferon treatment.
It was recommended to discontinue the
drug.

One week later, he had normal vision in both
eyes. The patient had no blurred Vvision
complaint. All scotomas in the visual field were
improved (Fig. 1 and Fig. 2). There was a
significant improvement in the control mfERG
test compared to mfERG one week earlier. (Fig.
3 and Fig.4) There was no difference in VEP
tests (Fig. 5).

3. DISCUSSION

There are few articles on the prevalence of visual
side effects in the patient population using
interferon.

In 1990, Ikebe et al. first reported a 39 year old
patient with retinal hemorrhages and cotton wool
spots following intravenous administration of
interferon [17]. Another report [18] showed that
8.4% of interferon-related adverse effects
affected the eye. However, some prospective
studies have linked interferon treatment with a
variable incidence of retinopathy from 18% to
86% [19].
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Fig. 1. Visual field testing, there was peripheral concentric constriction scotoms in the right
eye under interferon beta treatment (A), after interferon treatment discountuned scotoms were
disappear same eye after one week (B)
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Fig. 2. Visual field testing, there were nasal and temporal scotoms on the left eye (C), after
interferon treatment discountuned scotoms were disappear same eye after one week (D)
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Fig. 3. mfERG(multifocal electroretinogram) test, there was decreased amplitude of waveform
under interferon beta treatment in the right eye(E); after interferon treatment discountuned
amplitude of waveform were increased same eye after one week (F)

G H

Fig. 4. mfERG(multifocal electroretinogram) test, there was decreased amplitude of waves
under interferon beta treatment in the left eye(G); after interferon treatment discountuned
amplitude of waves was increased same eye after one week (H)
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Fig. 5. VEP (visual evoked potential) there was normal bothy eyes P100 wave amplitude under
interferon beta treatment (l); after interferon treatment discountuned amplitude of P100 wave
not changed both eyes after one week (J)

Kadayifcilar and et al. reported 42% incidence of
retinopathy with cotton wool spot formation and
splinter hemorrhages in patients who were under
high-dose interferon alpha treatment for chronic
active hepatitis [20].

Cuthbertson FM and et al. have found 16%
incidence of retinopathy in patients receiving
interferon alpha treatment for chronic active
hepatitis [21].

The majority of these studies were in patients
with  hepatitis C, where interferon was
administered at lower doses than melanoma
treatment. In a small series of 30 patients with
high-risk melanoma receiving residual high dose
interferon, 13% of patients developed retinopathy
[22]. All of these patients were asymptomatic and
retinopathy was detected only on routine
ophthalmologic examination. Patients  with
melanoma that becomes symptomatic after
interferon related retinopathy typically presented
with progressive mild visual impairment [23,24].

The most common abnormalities observed were
cotton wool spots and bleeding on their retina.
The changes in the retinal capillary walls lead to
capillary closure [25]. Other documented ocular

complications of interferon treatment in
melanoma patients include macular edema
[26,27], microaneurysms [26], retinal capillary
non-perfusion [26], and anterior ischemic optic
neuropathy (AION) [28]. Interferon-related ocular
toxicities in other disease settings include
increased intraocular pressure [29], neovascular
glaucoma [30] and retinal detachment [31].

The actual extent of ophthalmologic adverse
effects caused by interferons may not be known,
as ophthalmological investigation of these
patients were performed when patients
complained of visual symptoms. In addition to the
problem, the underlying diseases themselves
can also cause visual symptoms. For example,
blurred vision may be due to optic neuritis, and
diplopia may be associated with brainstem
lesions in multiple sclerosis [32,33]. Uveitis and
retinal phlebitis have been reported as retinal
symptoms of multiple sclerosis [34] and may
contribute to the difficult differential diagnosis of
visual disturbances in a patient with multiple
sclerosis and receiving interferon. Therefore,
ophthalmologist may think that the underlying
disease worsens when the symptoms may have
a negative effect on the treatment. These ocular
changes may occur as early as 3 weeks to



several months after starting the drug treatment.
Despite the discontinuation of interferon, there
have been some cases of irreversible visual
impairment, but these have been associated with
presentation and low visual acuity in anterior
ischemic opthic neuropathy (AION) [14,17]. In
one reported case, there was no improvement in
retinopathy despite aggressive treatment with
acetylsalicylic acid, dexamethasone, heparin and
cyclosporine [27]. Fortunately, these serious
cases of retinopathy are rare, and in most milder
cases, retinal changes are resolved by interferon
discontinuation.

4. CONCLUSION

Patients should be informed about this potential
complication, Patients suffering from visual
symptoms should undergo complete
ophthalmologic  examination. Because no
screening protocol have been suggested,
ophthalmologists and oncologists should be alert.
Interferon treatment should be discontinued if
retinopathy occurs. Nowadays there is no
guideline for the restarting interferon treatment
after the ocular toxicity occurred. This decision
must be personalized after careful consideration
of the principles and risks.
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