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Abstract
Pegylated interferon plus ribavirin remains the first-
line treatment for patients with hepatitis C virus (HCV). 
Interferon α has the most extensive clinical application 
and is used for the treatment of chronic hepatitis B virus 
and hepatitis D virus as well as acute and chronic HCV 
infections. The attachment of polyethylene glycol to in-
terferon increases its half-life by reducing the rate of ab-
sorption after injection, reducing renal and cellular clear-
ance and also decreasing immunogenicity. In this case 
report, we have described a patient with chronic hepa-
titis C who developed ischemic necrosis of her fingertips 
after completing her third course of pegylated interferon 
and ribavirin. The patient underwent a very extensive 
workup in order to determine the underlying cause of 
her digital ischemia which was finally determined to be 
secondary to the use of pegylated interferon.
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INTRODUCTION
Almost 170 million individuals are affected by chronic 
hepatitis C viral infection worldwide. The first-line treat-
ment for such patients includes a combination of  pe-
gylated interferon and ribavirin for a total of  24 or 48 wk, 
depending on the viral genotype. Up to 70% of  patients 
experience fatigue, myalgias and headache as a side effect 
of  the above mentioned combination therapy[1]. Other 
more adverse side effects may also occur. These include 
depression, suicidal ideations, cardiovascular events and 
hemolytic anemia and are fortunately less frequently en-
countered[2]. There have been a few case reports of  vascu-
lar events occurring in patients treated with interferon α. 
Regardless, prolonged digital cyanosis or necrosis associ-
ated with interferon is rare and none of  the reported cases 
involved pegylated interferon.

CASE REPORT
A 53-year-old female with chronic hepatitis C genotype-1a 
presented to an outside hospital with a chief  complaint of  
chest pain. The patient’s symptoms occurred one month 
after completing her third course of  pegylated interferon 
α-2a (Pegasys injection 180 mcg) and ribavirin (600 mg). 
Of  note, she had previously tolerated these treatment 
regimens without any acute complications. The chest 
pain was accompanied by shortness of  breath and bluish 
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discoloration of  her right index fingertip. While her chest 
x-ray revealed a small pleural effusion, the remainder of  
her work-up including electrocardiography, computed 
tomography (CT) scan of  the chest with contrast, trans-
esophageal echocardiogram and cardiac catheterization 
was unremarkable. The cause of  the finger discoloration 
was undetermined and the patient was discharged home.

A few days later, the discoloration of  the patient’s 
right index finger worsened and the right middle and left 
index fingertips also became cyanotic and painful. On ar-
rival at our institution, the patient was afebrile and chest 
pain free. The affected fingers were cool and cyanotic; 
however there were no deficits in sensation, strength or 
radial pulses or other notable skin findings. Initial work-
up included basic labs, C3, C4, blood cultures, rheumatoid 
factor and cold agglutinins which were negative. Erythro-
cyte Sedimentation Rate was 20 and C-Reactive Protein 
was 5.3. Antinuclear antibody was measured at 1:40 with 
a speckled pattern. Autoantibody studies for anti-dsDNA, 
anti-smith, Anti-neutrophil cytoplasmic antibody, anti-
topoisomerase, anti-centromere, anti-RNA PolⅢ, anti-
Ro, anti-La, anti-RNP, anti-Jo1 and cryoglobulins were all 
negative. An upper extremity arterial Doppler ultrasound 
showed patent radial and ulnar arteries with vasospasm of  
the palmar arcades bilaterally. Vasospasm can be detected 
on ultrasound by spectral analysis with exposure to cold 
to provoke spasm and heat to relieve the spasm. In the 
presence of  vasospasm, the flow pattern is extremely pul-
satile. In retrospect, it was unclear whether or not her ini-
tial presentation with chest pain was a result of  coronary 
vasospasm possibly related to the vasospastic process that 
was noted in her upper extremities.

The patient had multiple complications during her 
hospitalization and, interestingly, she developed hemolytic 
anemia and thrombocytopenia. prothrombin time, partial 
thromboplastin time, fibrinogen and fibrin degradation 
product levels were within normal limits. An ADAMTS13 
level was borderline low which was attributed to inflam-
mation rather than to thrombotic thrombocytopenic pur-
pura (TTP). Hypercoagulable studies showed no clotting 
diathesis. Anti-hepatitis C virus (HCV) Ab was positive 
but HCV polymerase chain reaction was < 30 IU/mL. 
Human immunodeficiency virus, hepatitis A virus and 
hepatitis B virus (HBV) serologies were negative.

After the patient’s condition stabilized, attention re-
turned to her ischemic fingers (Figure 1). Biopsy of  her 
fingertips revealed a thrombotic coagulopathy. CT angi-
ography of  the upper extremities with pre and post dilata-
tion images were obtained and showed no abnormalities. 
Invasive angiography, however, revealed occlusions of  the 
left 2nd proper digital arteries and the right 2nd and 3rd 
proper digital arteries, without improvement after intra-
arterial administration of  papaverine, a vasodilator. Due 
to necrosis of  her right index, right middle and left index 
fingers, the patient underwent amputation of  those digits 
as well as radial and ulnar digital nerve surgery in attempt 
to prevent her pain from progressing. Surgical pathol-
ogy reported ischemic necrosis of  skin and adjacent soft 
tissues and prominent thickening of  small and medium 

sized vessels with focal fibrin thromboemboli. There was 
no evidence of  vasculitis. Grocott and periodic acid schiff  
with digestion (PASD) stains showed bacterial coloniza-
tion as well as fungal hyphae in the necrotic tissue. No 
viral stains were performed. 

DISCUSSION
Causes of  digital ischemic necrosis are most commonly 
due to vasculitis, either autoimmune or drug-induced[3]. 
However, our patient had a negative rheumatological 
work-up and biopsy showed no inflammatory changes. 
The absence of  cold agglutinins, although insensitive, 
did further assure us that this was less likely to be cryo-
globulinemic digital ischemia. Digital ischemia can also be 
attributed to embolic phenomena such as endocarditis or 
cholesterol emboli; however these seem unlikely based on 
the work-up and the timing of  the angiography. Our pa-
tient’s necrosis was due to microvascular occlusion. While 
the exact mechanism is not yet known, interferon treat-
ment has led to microthrombi and endothelial cell injury 
without inflammatory cell infiltration in mouse models[4]. 
Based on this patient’s presentation and the extensive 
work-up, we concluded that the patient developed digital 
ischemic necrosis as a result of  treatment with pegylated 
interferon α.

Pegylated interferon plus ribavirin remains the first-
line treatment for patients with HCV[5]. Interferons are a 
family of  cytokines that regulate resistance to viral infec-
tions, enhance innate and acquired immune responses and 
modulate normal and tumor cell survival and death. In-
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Figure 1  Pegylated-interferon α induced digit necrosis in a female patient 
receiving treatment for hepatitis C virus.



terferon α has the most extensive clinical application and 
is currently primarily used for the treatments of  chronic 
HBV and hepatitis D virus as well as acute and chronic 
HCV[6]. The attachment of  polyethylene glycol to inter-
feron increases its half-life by reducing the rate of  absorp-
tion after injection. This in turn reduces renal and cellular 
clearance and also decreases immunogenicity, allowing 
pegylated interferon to achieve higher steady-state con-
centrations in the body. Randomized clinical trials have 
shown that pegylated interferon has a better sustained 
viral response rate when compared to standard interferon. 
Moreover, pegylated interferon tends to have less flu-like 
and depressive side effects. 

Dermatological complications are known to occur 
with both HCV and interferon; however exactly which are 
due to HCV and which are due to interferon is not always 
clear. HCV has been isolated from biopsies of  skin lesions 
from mixed cryoglobulinemia, lichen planus and psoriasis. 
Association of  HCV with porphyria cutanea tarda and 
necrolytic acral erythema also occurs. We were unable to 
find any reports of  HCV leading to digital necrosis. While 
more than 80% of  patients receiving interferon will ex-
perience side effects (mostly flu-like), reports of  digital 
ischemia are rare[7]. It is possible however, that interferon-
related digital ischemia is under-reported. Al-Zahrani 
described a wide variety of  vascular events associated with 
the use of  interferon α, including Raynaud’s phenomenon, 
digital ulcerations and gangrene, pulmonary vasculitis and 
TTP/hemolytic uremic syndrome (HUS)[8]. In one series 
of  25 patients being treated with interferon α for chronic 
myeloid leukemia (CML), 13 (52%) reported that they had 
experienced symptoms consistent with Raynaud’s phe-
nomenon[9]. Interestingly, there has also been a report of  
intestinal vasculitis with subsequent ischemia due to arte-
ritis and arterial occlusion in a patient receiving pegylated 
interferon[10]. Regardless, prolonged digital cyanosis or ne-
crosis associated with interferon is rare and none of  these 
involved pegylated interferon or treatment for HCV. 

In conclusion, given the high prevalence of  chronic 

HCV infection, it is of  utmost importance for physicians 
to be aware of  the potential side effects of  HCV therapy as 
many of  those side effects lead to serious and detrimental 
consequences. In our patient, treatment with pegylated in-
terferon α caused necrosis of  the digits necessitating ampu-
tation.
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