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Abstract
Objectives—Interferon treatment for chronic viral hepatitis C (HCV) has been associated with
the development of retinopathy in 19–29% of adults. Our purpose is to describe the
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ophthalmological complications of pegylated interferon (PEG) α2a with either placebo or ribavirin
in children with chronic HCV (THE PEDS-C TRIAL).

Methods—Prospective comprehensive ophthalmologic examinations including slit lamp at
enrollment and after 24 and 48 weeks of treatment of 114 children participating in a randomized
clinical trial.

Results—128 children were screened for entry of which 123 had an eye exam and no child had
existing retinal disease. 114 children were eligible and were treated. 110 children had an eye exam
at 24 weeks and 103 at 48 weeks. 3 of 114 subjects (2.6%) developed documented (n=2) or
possible (1) serious eye complications: One developed evidence of ischemic retinopathy (cotton
wool spots) by week 24, one developed uveitis by week 48, and one reported at week 48 transient
(<4 hours) monocular blindness that had occurred at week 36 with a subsequent normal exam at
week 48.

Conclusions—Ophthalmologic complications are infrequent in children who are treated with
PEG α2a for HCV (2–3%). Because of the potential severity of ischemic retinopathy and uveitis,
prospective ocular assessment should remain part of the monitoring strategy for children who are
treated with interferon for HCV.
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INTRODUCTION
Chronic hepatitis C infection (HCV) is a global problem with up to 170 million people
worldwide infected. (1) In the United States, the prevalence of HCV in children is
approximately 0.1–0.5% with an estimated 40,000 children infected (2,3). The combination
of pegylated interferon (PEG) α2a and ribavirin (RV) has been shown to result in sustained
virologic response rates of 45–90% in adults dependent on the genotype and other factors
(4).

Interferon, whether pegylated or not, can lead to a wide range of side effects. To date, there
have been limited data on treatment outcomes or ocular side effects in children treated with
PEG. The most common side effects in children are headache, fever, fatigue, anorexia,
abdominal pain vomiting, nausea and myalgias (5). Hematologic side effects and
neuropsychiatric side effects can also be prevalent in adults and children (5,6,7).

Ophthalmologic side effects have been reported with both HCV and interferon in adults (8).
Following the initial reports of retinopathy in adults by Ikebe (9) there have been many
reports in adults with HCV of the ophthalmologic complications of interferon
(8,9,10,11,12,13,14,15,16,17). Common interferon induced ophthalmologic side effects
include retinopathy characterized by cotton-wool spots, often with retinal hemorrhage and
microaneurysms (8). Optic neuropathy has been described in up to 20% of patients (11).
Rarer findings include optic neuritis, papilledema, retinal artery occlusion, retinal vein
thrombosis, intraocular hemorrhage and Vogt-Koyanagi-Haradalike disease (idiopathic
panuveitis) (8,12,15,16,17,18,19). HCV infection in and of itself may be associated with
retinopathy, as the prevalence of retinopathy in adults with HCV who have not received
interferon may be higher that adults without HCV (10). The prevalence of interferon-
associated ophthalmologic side effects in adults with HCV has varied from 2 to 69% in
prospective studies (11,13,14,20) with an increased risk for ischemic retinopathy in those
with hypertension, diabetes and those from Japan or individuals who have received PEG
compared to standard interferon (13,14,20).
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There has not been a prospective study of the ophthalmologic complications of interferon in
children. In the largest prospective study of children treated with interferon for HCV to date,
ophthalmologic assessments were not part of the study protocol (5). Thus there is no
information about ophthalmologic complications of interferon in children. Our purpose is to
report the prevalence of interferon associated retinopathy and other serious ocular
complications in a prospectively studied group of children receiving PEG α2a with or
without RV, who underwent ophthalmologic examinations by pediatric ophthalmologists at
11 sites prior to and after 24 and 48 weeks of treatment.

MATERIALS AND METHODS
PEDS C conducted a multicenter randomized placebo controlled trial of PEG α2a with
either placebo or RV in children aged 5–17 years of age with chronic HCV confirmed by
liver biopsy. The dose of PEG α2a was 180 mcg/1.73 m2 weekly and the dose of RV was 15
mg/kg/day in two divided doses orally. This study was reviewed and approved by all
Institutional Review Boards involved. Written informed consent was provided by parents or
guardians.

As part of the prospective study, patients had complete ophthalmologic examinations
(Visual acuity, ocular motility, external structures, anterior and posterior segments,
intraocular pressure when possible, and confrontation visual fields when possible) prior to
initiation of treatment and after 24 and 48 weeks of treatment, performed by pediatric
ophthalmologists. Presence of any retinopathy at enrollment was an exclusion criterion. Per
protocol, patients who developed retinopathy had their treatment discontinued and were
followed for resolution of their eye findings.

RESULTS
128 patients were screened for entry into the study, 123 underwent an eye examination and
114 patients enrolled and initiated treatment (59 PEG α2a +RV, 55 PEG α2a + Placebo).
The number of children who remained on treatment and underwent ophthalmologic
examinations was 110 after 24 weeks and 103 after 48 weeks of treatment.

No patient had ischemic retinopathy at the screening eye exam prior to initiation of
treatment. During the course of treatment, one patient (1 %) developed ischemic retinopathy
with cotton wool spots and one patient (1%) developed uveitis. One patient complained of
transient unilateral blindness which resolved spontaneously. Case summaries are detailed
below.

Patient 1: Nine year old male with chronic HCV acquired by vertical transmission. Baseline
ophthalmologic exam was normal with 20/25 vision in each eye. The subject received PEG
α2a and RV. At 24 weeks he was found to have 20/25 vision in each eye without visual
complaints. He had developed a single cotton-wool spot in the papillomacular bundle of the
retina in the right eye. Per protocol, treatment was discontinued. Repeat examination one
week later demonstrated scattered cotton wool spots in both eyes without any visual
symptoms. Follow up exam 6 weeks later demonstrated resolution of the cotton wool spots
without sequelae.

Patient 2: Twelve year old male with HCV. At entry, his eye exam was normal. Exam at 24
weeks was normal. He developed conjunctivitis 40 weeks into treatment that persisted. He
completed 48 weeks of treatment with PEG α2a and placebo. At 48 weeks, he was reported
to have uveitis which was treated with topical prednisolone acetate 1% and cyclopentylate
1%. The patient was poorly compliant with his medications and returned 4 weeks later with
continued bilateral anterior uveitis. More intensive treatment was prescribed, but compliance
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continued to be poor with persistent uveitis at 16 months post initiation of treatment (5
months off treatment). Visual acuity was 20/60 in the right eye and 20/80 in the left eye. Slit
lamp exam demonstrated small keratic precipitates in both eyes, with 1+ cells in the right
anterior chamber and 3+ cells in the left anterior chamber. There were extensive synechiae
in the left eye. The retinas were normal. Topical prednisolone was again prescribed, but 3
weeks later there were no significant changes. Oral prednisone (40 mg/day) was added to the
topical therapy. The uveitis was rapidly controlled and over the next two months the oral
prednisone was tapered and then discontinued. Twenty months from the start of treatment
for HCV (9 months off treatment), both eyes were completely quiet off of all topical and
systemic medications. However, extensive posterior synechiae persisted in the left eye
(Figure 1). Final visual acuity was 20/25 in the right eye and 20/20 in the left. Throughout
the course of his ocular inflammatory disease he was never noted to have involvement of the
vitreous, retina, retinal vessels or choroid of either eye. He was also never noted to have
elevated intraocular pressures. In the course of his treatment a systemic workup found no
cause for his iritis. Testing included normal ACE, lysozyme, ANA, RF, RPR and urine beta
2 microglobulin and negative serologies for Treponema pallidum and T. gondii.

Patient 3: Nine year old female with chronic HCV. She was treated with PEG α2a and RV.
Eye exams at entry and at 24 weeks were normal. 36 weeks after enrollment she awoke
complaining of the inability to see from the right eye. Her family chose to observe and not
contact the medical team and used prayer therapy and her vision returned in approximately
60 minutes. This possible complication was brought to the attention of the research team 7
weeks later and therapy was discontinued. An ophthalmologic exam conducted 1 week later
was normal.

DISCUSSION
In this cohort of 114 children with chronic hepatitis C treated with PEG α2a with or without
RV in a prospective randomized clinical trial with serial ophthalmological monitoring, the
overall prevalence of ophthalmologic complications is quite low. The prevalence of
retinopathy in children with chronic HCV who have not received interferon is low compared
to adults. The largest study in adults suggests that abnormal findings may be present in up
31% of adults with chronic HCV prior to any treatment (10). In our study, no child had
abnormal retinal findings at entry. This is not unexpected and is likely due to the lack of
other comorbidities such as diabetes and hypertension in our study population.

The prevalence of retinopathy in children with HCV treated with PEG α2a was low (1%)
compared to adult data (19–29% in the two largest studies) (13,14,20). Adults develop the
retinopathy at a mean of 12 weeks; (13) however, as many as 67% may resolve even on
continued treatment (13). Thus, we may have underestimated the prevalence of retinopathy
in children since our eye examinations were at 24 week intervals. However, persistent
retinopathy may be the more important issue. If retinopathy is progressive, it could lead to
permanent vision loss. There are reasons to believe that children would have a lower
prevalence of retinopathy as our patients did not have hypertension, diabetes or renal
disease, all of which may be risk factors for retinopathy(13,14,20). We do not know if the
case of ischemic retinopathy would have resolved on continued treatment as to the protocol
stipulated stopping treatment for any child who developed retinopathy. We were cautious in
our study design with respect to the development of retinopathy until we have more
information on the long term outcome of children treated with PEG α2a for HCV. Until the
outcome of retinopathy associated with interferon is clarified in children, if retinopathy
develops in children undergoing treatment with interferon, clinicians will need to weigh the
risk of vision loss against the possible benefit of viral eradication.
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Uveitis has been reported much less frequently with interferon and generally responds to
immunosuppressive therapy as in our case and indeed interferon has been used as a
treatment for some forms of uveitis. However, uveitis has also been reported to be due to
interferon-induced sarcoidosis (21). Visual changes have been reported with interferon and
are most commonly associated with retinopathy, ischemic optic nerve injury (22) or retinal
vein thrombosis (23). In summary, ocular complications in children treated with PEG α2a
for chronic HCV appear to be infrequent. Health care providers who treat children with
interferon for chronic HCV should be vigilant for the complication and other potential
ophthalmologic complications in children. Because of the potential severity, prospective
assessment for ocular complications should remain part of the monitoring strategy for
children who are treated with interferon for HCV.
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Figure 1.
Patient 2: Left eye with extensive synechiae (arrows) secondary to uveitis
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