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Abstract
An estimated 300 million people worldwide suffer from 
chronic hepatitis C with a prevalence of 0.8%-1.0% of 
the general population in Canada. An increasing pool 
of evidence exists supporting the use of pegylated- 
interferon (pegIFN) and ribavirin combination therapy 
for hepatitis C. We report a 49-year old male of North 
American aboriginal descent with chronic hepatitis C 
(genotype 2b). Biopsy confirmed that he had cirrhosis 
with a 2-wk history of left eye pain and decreased visual 
acuity. He developed retinal vein thrombosis after 16 
of 24 wk of pegIFN-a 2a and ribavirin combination 
therapy. He was urgently referred to a retinal specialist 
and diagnosed with non-ischemic central retinal 
vein occlusion of the left eye. PegIFN and ribavirin 
combination therapy was discontinued and HCV RNA 
was undetectable after 16 wk of treatment. Hematologic 
investigations revealed that the patient was a factor V 
Leiden heterozygote with mildly decreased protein C 
activity. Our patient had a number of hypercoagulable 
risk factors, including factor V Leiden heterozygosity, 
cirrhosis, and hepatitis C that alone would have most 
likely remained clinically silent.  We speculate that in 
the setting of pegIFN treatment, these risk factors may 
coalesce and cause the retinal vein thrombosis.
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INTRODUCTION
An estimated 300 million people worldwide suffer from 
chronic hepatitis C with a prevalence of  0.8%-1.0% of  
the general population in Canada[1]. In the last 10 years, 
dramatic advances have been made in the treatment of  
this common chronic condition. The pegylated-interferon 
(pegIFN) and ribavirin combination therapy has been 
shown to result in sustained virologic response rates 
of  46%-77%, depending on viral genotype[2]. Evidence 
has also emerged regarding the utility of  interferon in 
cirrhotic hepatitis C treatment with reduced rates of  both 
hepatocellular carcinoma and improved survival[3-5]. With 
the growing enthusiasm amongst patients and physicians 
alike, in favour of  treatment as a result of  the increasing 
pool of  evidence supporting the use of  interferon-based 
regimens, its adverse effects need to always be recognized 
and periodically reviewed.

Although interferon or pegIFN therapy can affect any 
organ system, the most commonly reported side effects 
include flu-like symptoms such as fever, chills, myalgia, 
fatigue, diarrhea, nausea and vomiting. Central nervous 
system disturbances including depression, suicidal ideation, 
confusion and mental status changes can occur, especially 
in patients with pre-existing histories. Hematologic 
side effects, including anemia, thrombocytopenia, and 
neutropenia, require ongoing monitoring. The reported 
withdrawal rates due to adverse effects, in studies 
examining interferon-based combinations are 7%-8%[2,6].

We report a case of  central retinal vein thrombosis in 
a cirrhotic hepatitis C patient during pegIFN and ribavirin 
combination treatment. 

CASE REPORT
A 49-year old male of  North American aboriginal descent, 
with chronic hepatitis C (genotype 2b) and biopsy 
confirmed cirrhosis, presented with a 2-wk history of  
left eye pain and decreased visual acuity, after a 16-24 wk 
course of  therapy with pegIFN-a 2a at a dose of  180 µg 
per week injected subcutaneously and 800 mg ribavirin 
per day (Pegasys, Hoffmann-La Roche, Mississauga, 
ON, Canada). His past medical and family histories were 
negative for any thrombophilia. Specifically, he had no 
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history of  superficial or deep venous thrombosis and no 
history of  thromboembolic events. Prior to the initiation 
of  treatment, he had no evidence of  decompensated liver 
disease and his serum alanine aminotransferase (ALT) was 
256 U/L (upper limit of  normal < 50U/L). Abdominal 
sonographic imaging revealed a cirrhotic liver with mild 
splenomegaly. Serial blood work performed at 4 and 8 wk 
of  treatment revealed that his serum ALT levels were 67 
U/L and 45 U/L (normal < 55 U/L), respectively. There 
were no complications associated with the treatment 
regimen prior to his presentation at 16 wk. One week 
following the onset of  left eye pain and decreased visual 
acuity, he was assessed by an optometrist who prescribed 
eyeglasses. Due to the continued symptoms he presented 
to our hepatitis clinic, two weeks after the initial onset 
of  symptoms. He was urgently referred to a retinal 
specialist and diagnosed with non-ischemic central retinal 
vein occlusion of  the left eye (Figure 1).  Fluorescein 
angiogram revealed delayed venous filling (Figure 2A) 
and associated macular edema (Figure 2B). Visual acuity 
at presentation was 20/20 in the right eye, and 20/70 in 
the left eye. PegIFN & ribavirin combination therapy was 
discontinued and the HCV RNA after 16 wk of  treatment 
was undetectable.

Subsequent hematologic investigations to look for a 
hypercoagulable condition revealed heterozygosity for 
factor V Leiden, and a mildly decreased protein C activity 
at 0.49 U (lower limit of  normal 0.65 U), confirmed by 
repeat testing. Antithrombin III and protein S levels were 
within normal limits but at the lower range with values of  
0.72 U and 0.66 U, respectively (lower limits of  normal for 
antithrombin III and protein S, 0.70 and 0.65 respectively).  
Cryoglobulins and the lupus anticoagulant were negative. 
Six months following the onset of  our patient’s left eye 
pain, his visual deficit remained unchanged.

DISCUSSION
Interferons comprise a group of  pleiotropic proteins 
with anti-viral, anti-inflammatory, and anti-angiogenesis 
characteristics. Interferons are also multifunctional 
immunoregulatory cytokines with effects at various 
points in the cytokine cascade, likely accounting for 
their immunostimulatory effects[7]. Due to their various 
mechanisms of  action, interferons are well recognized to 
cause a variety of  side effects as previously mentioned. 
From an ophthalmologic standpoint, there have been 
few reported cases of  retinal vein thrombosis in patients 
treated with interferon or pegIFN. We are aware of  only 
three reports in the medical literature[8-10]. Of  these, two 
of  the reports describe this rare complication in cirrhotic 
patients being treated for hepatitis C[9,10].

Regarding the potential thrombogenic properties 
of  interferon, Guyer et al[11] in a 1993 paper reporting 
retinopathy, have suggested that IFN therapy may cause 
immune complex deposition in the retinal vasculature 
and leukocyte infiltration, leading to retinal ischemia, 
congestion, and hemorrhage. Interferon therapy has also 
been reported to induce a number of  thrombogenic 
autoantibodies, including cryoglobulins, anti-nuclear, 
anti-smooth muscle, anti-liver-kidney microsomal, anti-
thyroglobulin, and anti-phospholipid antibodies, which 
are thought to play a role in the pathogenesis of  a 
hypercoagulable state[10].

In our patient, the causative role of  pegylated-
interferon therapy in inducing a hypercoaguable state that 
results in the retinal vein occlusion is strong given the 
temporal occurrence. However other risk factors may also 
have contributed. Considering the key role of  the liver 
in coagulation, cirrhosis results in various impairments 
via multiple mechanisms: quantitative and qualitative 

Figure 1  Normal 
fundus in the right 
eye (A) and marked 
venous tortuosity 
a n d  s c a t t e r e d 
retinal hemorrhages 
in the left eye (B). 
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Figure 2  Left eye 
a n g i o g r a m .  A : 
Early phase image 
revealing delayed 
venous filling; B: 
Late phase image 
revealing leakage 
of f luorescein in 
the macula.
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platelet defects, decreased production of  coagulation 
and inhibitor factors, vitamin K deficiency, synthesis of  
abnormal clotting factors, decreased clearance of  activated 
factors by the reticuloendothelial system, hyperfibrinolysis, 
and disseminated intravascular coagulation. The natural 
inhibitors of  coagulation, antithrombin Ⅲ, protein C and 
protein S, were at low to borderline levels of  activity in our 
patient. Nevertheless, it is important to note that plasma 
activity of  inhibitors between 50% and 70% alone, is not 
associated with increased thrombotic events in cirrhotics, 
possibly because of  the proportional impairment of  
procoagulants[12].

As part of  the post diagnostic thrombophilic workup, 
our patient was found to be a heterozygote for the 
factor V Leiden mutation. Normally, factor V circulates 
in plasma as an inactive cofactor, awaiting activation by 
thrombin. Its inactivation requires protein C-mediated 
cleavage at arginine 306 and arginine 679. Genotypically, 
a point mutation in the gene-encoding factor V results in 
a missense mutation. The gene product, called factor V 
Leiden, which is not susceptible to cleavage by activated 
protein C, is inactivated more slowly and therefore confers 
an increased risk of  venous thrombosis. The prevalence 
of  heterozygosity for factor V Leiden is 5%-6% and is the 
most common inherited thrombophilia[13]. The lifetime risk 
of  thrombosis in heterozygotes compared to patients with 
no defect has been found to range 2.2-4.9[14,15].  

The hepatitis C virus itself  has been found to induce 
a variety of  potentially thrombogenic antibodies such 
as cryoglobulins, anti-nuclear, anti-smooth muscle, anti-
cardiolipin and anti-phospholipid antibodies[16]. Since 
the envelope proteins of  cytomegalovirus and herpes 
viruses have been reported to function as a source of  
procoagulant phospholipid, one could speculate that 
the hepatitis C envelope could also have procoagulant 
activity[17]. 

Our patient had a number of  hypercoagulable risk 
factors that alone, most likely would have remained 
clinically silent. We speculate that in the setting of  pegIFN 
treatment, these risk factors may coalesce and result in 
the retinal vein thrombosis. It is interesting that the three 
cases of  retinal vein thrombosis described by Nadir 
et al[10] were being actively treated for hepatitis C with 
pegIFN, but were also found to have primary defects 
contributing to a hypercoagulable state including protein 
S deficiency, hyperhomocysteinemia, heterozygosity for 
factor V Leiden, anti-phospholipid and anti-cardiolipin 
antibodies. Therefore we conclude that pegIFN treatment 
is an important risk factor for the development of  retinal 
vein thrombosis, however based on our case and those 
described in the literature, other underlying risk factors 
may also need to be present. We emphasize that retinal 
vein thrombosis is still a rare complication, and we would 
not advocate the routine thrombophilic work-up of  
patients being considered for pegIFN treatment. However, 
the diagnosis needs to be considered in any patient on 
pegIFN presenting with decreased visual acuity or eye 
pain and any patient on pegIFN therapy presenting with 
manifestiations of  a thrombotic episode needs to undergo 
further hematologic investigation.
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