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Interstitial Pneumonitis in a Patient with Chronic Hepatitis C and Chronic Renal Failure 
on Interferon Therapy
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After 4-months of alpha interferon (IFN-α), a 64-year old woman with chronic hepatitis C developed a cough and dyspnea 
and showed diffuse infiltrative opacities on her chest X-ray. Her symptoms persisted after stopping the IFN-α therapy. Pulmonary 
function testing revealed a reduced forced vital capacity. High-resolution computed tomography of the lung showed peripheral 
and peribronchovascular ground glass attenuation and consolidation associated with reticulation. Bronchoalveolar lavage was 
performed for further evaluation and showed a lymphocyte level of 8.2%, an uncommon finding in IFN-α-induced interstitial 
pneumonitis. We performed a lung biopsy to diagnose her disease and it suggested interstitial pneumonitis. This was considered 
to be due to the immunomodulatory effects of INF-α. Although rare, any sign of significant pulmonary involvement should 
be evaluated. (Korean J Gastroenterol 2011;58:47-52)
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INTRODUCTION 

Hepatitis C is caused by a small, single-stranded RNA virus 
which replicates in the liver at a high rate. The most common 
routes of HCV transmission are intravenous drug use, blood 
transfusion (before the advent of screening for the virus in the 
blood supply), and sexual exposure.1

Chronic infection (defined as detectable HCV RNA for more 
than 6 months) develops in 55-85% of patients with hepatitis 
C2 and is a major cause of chronic liver disease, cirrhosis, and 
hepatocellular carcinoma. Once established, chronic HCV in-

fection rarely resolves spontaneously.1 Hepatocellular injury 
associated with chronic HCV disease appears to be mediated 
immunologically, with natural killer cells and CD8+ T-cells 
playing central roles.3,4

The recommended therapy for chronic hepatitis C is a com-
bination of pegylated interferon alpha (IFN-α) and ribavirin.5 
The attachment of polyethylene glycol (PEG) to interferon at 
the alpha site (peginterferon-α) extends the half-life and dura-
tion of the therapeutic activity of INF-α. However, hepatitis C 
patients with renal failure are typically treated with reduced 
doses of peginterferon-α or conventional IFN. Additionally, rib-
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Fig. 1. (A, B) CT on admission showing peripheral and peribronchovascular ground glass attenuation and consolidations. (C, D) Repeated CT
scan performed after discontinuation of interferon. Bilateral lung parenchymal lesions show improvement.

avirin is contraindicated in patients with renal failure because 
of its renal toxicity.6

Interferon-α suppresses viral replication and restores ele-
vated serum aminotransferase levels, leading to improve-
ment in the histological changes in patients with chronic hep-
atitis C.7 However, IFN-α can also induce various autoimmune 
disorders.8-10 Here, we describe a patient with chronic hep-
atitis C and chronic renal failure who developed interstitial 
pneumonitis following IFN-α administration.

CASE REPORT

The patient, a 64-year-old female, showed the first in-
dications of abnormal liver function and tested positive for 
HCV antibodies in January 2006. Other than a history of 
chronic renal disease due to hypoplasia of the right kidney and 
renal artery stenosis, she had no history of autoimmune or 

pulmonary disease. Dialysis was not performed. In April 
2008, her ALT level was 68 U/L, her HCV RNA level (measured 
by PCR) was 2.39×104 IU/mL, and her HCV genotype was 
2a/2c. The liver parenchymal texture was coarse and both 
kidneys had decreased in size due to chronic renal disease : 
the right and left kidneys measured 8.1×3.0 and 6.9×3.7 cm, 
respectively. Following to the guidelines of The Korean 
Association for the Study of the Liver (KASL), the patient was 
started on 3-million units of IFN-α thrice weekly. After 4 weeks 
of therapy, she achieved a rapid virologic response (RVR).

However, the patient subsequently developed a cough, 
dyspnea, chills and myalgia, 4 months after starting IFN-α 
treatment. She had received a total of 54 million units of 
IFN-α. On admission, her white blood cell count (WBC) was 
3,400/μL, hemoglobin 9.3 g/dL, hematocrit 27.4%, and pla-
telet count 277,000/μL. Liver function tests were as follows: 
AST, 41 IU/L; ALT, 17 IU/L; LDH, 403 IU/L; ALP, 99 U/L; total 
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Fig. 2. (A) Patchy areas of organizing pneumonia showing polypoid plugs of loose connective tissue (H&E, ×40). (B) Polypoid plugs of organizing
pneumonia and acute alveolar hemorrhage (H&E, ×40). (C) An organizing intraluminal plug with chronic inflammatory infiltrate (H&E, ×100).
(D) Chronic interstitial pneumonia pattern with interstitial fibrosis and inflammation (H&E, ×40).

bilirubin, 0.3 mg/dL. The chest X-ray showed diffuse in-
filtrative opacities in both lungs. High- resolution computed to-
mography (HRCT) of the lung showed peripheral and peri-
bronchovascular ground glass attenuation and consolidation 
associated with reticulation (Fig. 1A, B). Pulmonary function 
tests revealed a reduced forced vital capacity (Table 1-No.1). 
IFN-α induced interstitial pneumonitis was suspected and the 
IFN-α therapy was discontinued. Bronchoalveolar lavage 
(BAL) was performed for further evaluation and showed a lym-
phocyte level of 8.2%, an uncommon finding in IFN-α induced 
interstitial pneumonitis. Because there was no clinical im-
provement after halting the IFN-α and the BAL findings were 
atypical for IFN-α induced interstitial pneumonitis, a wedge 
resection of the lesion in the right lower lung was performed 
via video-assisted thoracoscopy. On microscopic examina-
tion, the lung showed patchy areas of organizing pneumonia 

with polypoid plugs of loose connective tissue (Fig. 2A-C) and 
a chronic interstitial pneumonia pattern with interstitial thick-
ening due to interstitial fibrosis and inflammation (Fig. 2D). 
There were also focal areas of emphysematous change, bron-
chiolization, and pleural thickening.

Three weeks after discontinuing the IFN-α therapy, fol-
low-up HRCT showed improvement of the bilateral lung paren-
chymal lesions (Fig. 1C, D). Although pulmonary function tests 
showed slight improvement in the FVC (Table 1-No.2), the pa-
tient’s dry cough persisted. Prednisolone was started at a 
dose of 25 mg daily, and her symptoms improved after 1 week. 
Over a 1-month period, the prednisolone was tapered to a 
dose of 7.5 mg daily. At last follow-up the patient’s FVC had im-
proved markedly (Table 1-No.3). Although she initially showed 
a RVR to INF-α, the patient’s viral load increased again to 
2.43×107 IU/mL within 2 months of halting the INF-α therapy. 
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Table 1. The Cases of Interferon-induced Pulmonary Complications

No.
FEV1 (L)

(% Predicted)
FVC (L)

(% Predicted)
FEV1/FVC

(% Predicted)
DLCO (ML/min/mmHg)

(% Predicted)

1: On admission
2: After 1 mo
3: After 2 mo

 93
100
110

75
85
95

88
84
83

45
46
58

FEV1, forced expiratory volume in one second; FVC, forced vital capacity; DLCO, carbon monoxide diffusing capacity.

Subsequently, we have monitored the patient’s liver function 
and viral load without IFN-α treatment. Five months after 
ceasing treatment, the AST and ALT levels returned to near 
normal levels.

DISCUSSION

The currently recommended regimen for the treatment of 
chronic hepatitis C is a combination of weekly subcutaneous 
peginterferon and twice daily oral ribavirin. In chronic hep-
atitis C patients with renal failure, according to the KASL 
guidelines, low-dose peginterferon or conventional interferon 
is indicated instead of peginterferon.

Currently, IFN-α is prescribed for many viral and neoplastic 
diseases, such as chronic hepatitis B and C, chronic myeloge-
nous leukemia, hairy cell leukemia, multiple myeloma, and 
non-Hodgkin’s lymphoma.11 Common acute side effects of in-
terferon treatment include fever, chills, weight loss and myal-
gia, which are typically transient. More serious conditions as-
sociated with IFN-α treatment include hemolytic anemia, in-
terstitial pneumonia, cholestatic liver dysfunction, immune 
thrombocytopenia, and autoimmune thyroid disease.12

In 2002, Kumar et al. reported significant pulmonary tox-
icity associated with interferon and ribavirin therapy in four 
hepatitis C patients.13 In four cases, lung biopsies revealed 
bronchiolitis obliterans organizing pneumonia (BOOP) in two 
cases, and interstitial pneumonitis in two cases.

The pathogenesis of autoantibody formation in IFN-in-
duced autoimmunity is incompletely understood. A number of 
factors may alter the balance between self-tolerance and the 
activation of autoreactivity. IFN-α increases the activity of nat-
ural killer cells and cytotoxic T lymphocytes, and it enhances 
the expression of HLA class I and II antigens.10,14 The in-
creased expression of HLA-DR and CD 11b antigens in periph-
eral blood lymphocytes may indicate the activation of T lym-
phocytes and natural killer cells; furthermore, the increased 

number of CD 8＋ T-cells in BAL fluid also suggests that cyto-
toxic T-cells in the lung were activated.10,12,14 Thus in this case, 
interstitial pneumonitis response to IFN-α therapy was medi-
ated immunologically. In interstitial pneumonia, IFN-α is con-
sidered an extrinsic antigen and potent immunomodulator 
and was responsible for the development and progression of 
IFN-α induced interstitial pneumonia.

Interferon toxicity is generally dose-dependent, increasing 
with the dose and duration of treatment. However, no clear re-
lationship between the dose and likelihood of side effects has 
been demonstrated.15

Pulmonary complications due to interferon therapy for 
chronic hepatitis C typically occur within the first few weeks 
of therapy and can range from mild flu-like symptoms (e.g., fe-
ver, cough lasting more than 2 weeks while on therapy) to 
life-threatening hypoxemia and respiratory failure.16-18 In our 
patient, a chest X-ray revealed bilateral diffuse retic-
ulonodular infiltrates, pulmonary function tests showed a re-
strictive pattern, and the diffusion capacity was reduced. 
Based on these results, together with the mononuclear cell in-
filtrate on lung biopsy, a diagnosis of interstitial pneumonitis 
was made. A typical finding of IFN-α induced interstitial pneu-
monitis in BAL fluid is increased numbers of lymphocytes with 
elevated CD8+/CD4+. In this case, BAL showed a lymphocyte 
level of 8.2%, an uncommon finding in IFN-α induced inter-
stitial pneumonitis. The lung biopsy showed patchy areas of 
organizing pneumonia and chronic interstitial pneumonia 
with interstitial thickening due to interstitial fibrosis and 
inflammation.

In most patients, IFN-α withdrawal or corticosteroid ther-
apy alone is enough for spontaneous remission. However, per-
sistent pneumonitis has been observed with high-dose corti-
costeroid therapy.19 Most reported cases of interferon-asso-
ciated pulmonary toxicity in patients with chronic hepatitis C 
were reversible; in many instances simply discontinuing the 
therapy or administering corticosteroids for a few months was 
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Table 2. Pulmonary Function Tests

Gender Age Comorbidity Type of IFN Duration PFT Biopsy / BAL Outcome

Kumar 
 et al.13

Female 48 I.V. drug user IFN-α 2b
PEG IFN-α 2a

24 wk
 6 wk

Reduced 
 diffusing 
 capacity

Bronchial mucosa Resolved with steroids

Male 50 IFN-α 2b  4 wk Restrictive 
 pattern

Patch
fibrosing interstitial 
 pneumonitis

Mild excertional dyspnea 
 persists after 1 yr
 on steroids

Chin 
 et al.19

Female 58 Recombinant IFN 16 wk BAL-
Lymphocyte 74.2%, 
 CD4/CD8 0.16

Resolved after the cessation of
 IFN treatment

Female 72 Pulmonary 
 emphysema

Natural IFN
 (Sumiferon)

10 days Obstructive 
 pattern

Maintain intermittent steroid 
 pulse therapy

Male 56 Taking herbal 
 drugs

IFN (IntronA)  2 wk BAL-
Lymphocyte 38.7%, 
 CD4/CD8 0.10

Resolved with steroid

FEV1, forced expiratory volume in one second; FVC, forced vital capacity; DLCO, carbon monoxide diffusing capacity; Aug, August; Sep, 
September; Oct, October.

sufficient. Kumar et al. reported two cases in which the symp-
toms resolved after simply discontinuing the antiviral 
therapy.13 Another case improved after administering 
prednisolone. The final case showed persistent despite pre-
dnisolone treatment. We summerized these cases (Table 
2).13,19 

We experienced a rare case of interstitial pneumonitis sec-
ondary to interferon therapy in a 64-year-old female with 
chronic hepatitis C and chronic renal failure. Because no clin-
ical improvement was apparent after ceasing IFN-α and BAL 
revealed an atypical finding in IFN-α induced interstitial pneu-
monitis, we confirmed the diagnosis of interstitial pneumo-
nitis secondary to IFN-α with a lung biopsy. Three months after 
stopping the IFN-α, the patient’s symptoms and liver function 
had improved (AST 41 IU/L; ALT 17 IU/L) and we stopped her 
prednisolone therapy. 

This case illustrates potentially serious, but reversible, pul-
monary toxicity associated with interferon therapy. Although 
rare, prompt investigation and discontinuation of medication 
is warranted if any sign of significant pulmonary involvement 
develops. We postulate that the usual dosage of interferon 
may have adverse effects in a patient diagnosed with chronic 
renal failure even without undergoing hemodialysis.
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