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Abstract

Interstitial pneumonitis (IP) is an uncommon pulmonary
complication associated with interferon (IFN) therapy for
chronic hepatitis C virus (HCV) infection. Pneumonitis
can occur at any stage of HCV treatment, ranging from
2 to 48 wk, usually in the first 12 wk. Its most common
symptoms are dyspnoea, dry cough, fever, fatigue, ar-
thralgia or myalgia, and anorexia, which are reversible in
most cases after cessation of IFN therapy with a mean
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subsequent recovery time of 7.5 wk. Bronchoalveolar
lavage in combination with chest high resolution com-
puted tomography has a high diagnostic value. Prompt
discontinuation of medication is the cornerstone, and
corticosteroid therapy may not be essential for patients
with mild-moderate pulmonary functional impairment.
The severity of pulmonary injury is associated with the
rapid development of IP. We suggest that methylpred-
nisolone pulse therapy followed by low dose predniso-
lone for a short term is necessary to minimize the risk of
fatal pulmonary damage if signs of significant pulmonary
toxicity occur in earlier stage. Clinicians should be aware
of the potential pulmonary complication related to the
drug, so that an early and opportune diagnosis can be
made.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Combination of pegylated interferon (PEG-IFN) and riba-
vitin has been the standard program for hepatitis C virus
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(HCV) infection. Pulmonary complications, although
uncommon, are associated with the use of IFN for HCV
infection . The overall incidence of pulmonary toxici-
ties is < 1%"", and the unusual wide spectrum includes
pulmonary sarcoidosis, interstitial pneumonitis (IP), bron-
chiolitis obliterans organizing pneumonia, pleural effusion,
and exacerbation of bronchial asthma and acute respira-
tory distress syndrome™”"*?, The precise incidence rate
of IFN-induced IP is still unclear. In a Japanese study by
Okanoue ¢t @/, 3 of 667 IFN-treated patients with HCV
infection developed IP, with an incidence of 0.45%, which
is significantly higher than the reported annual incidence
rate in the general populations of Japan, United States and
other countries. Thus, the incidence rate of this complica-
tion is estimated to be 0.01%-0.3%".

With the increasing use of IFN, more and more IP
cases will present. Based on this background, the present
review was to investigate the clinical data, chest radiogra-
phy, chest high resolution computed tomography (HRCT),
pulmonary function test (PFT), histological findings, treat-
ment and prognosis, with an attempt to propose an algo-
rithm for the evaluation of suspected IP patients.

PATHOGENESIS

The mechanism underlying IFN-induced IP has not yet
been clarified. It has been reported that IFN can pro-
voke lung tissue fibrosis by inhibiting suppressor T' cells,
increasing cytotoxic T cells, inducing proinflammatory
cytokines, and exaggerating release of fibrinogenic cyto-
kines”*". PEG-IFN provides a higher IFN level because
of its prolonged half-life and increased area under the
curve. However, increased risk of IP due to the use of
PEG-IFN has not been reported since its first application
for HCV in 2000%%", The major side effects of ribavirin
are dose-dependent hemolytic anemia, cough, dyspnoea,
rash, depression, and dyspepsia. No case of IP caused
by ribavirin has yet been described, and whether ribavirin
plays a potential role in the development of IP remains
theoretical.

CLINICAL FEATURES

English papers were searched from PubMed, Blackwell,
Elsevier, Springer and OVID in 1986-2009 using various
combinations of “IFN”, “HCV?”, “IP” and “pulmonary
toxicity”. References in the papers were reviewed as addi-
tional sources.

Twenty-four cases (with detailed data available from
20) reported in 17 articles were included in this review
Their main characteristics are shown in Table 1. Of these
cases, 11 (46%) were males and 13 (54%) were females.
Their mean age was 54.2 years (range 39-72 years). IP oc-
curred in a comparable proportion of females and males,
and was more frequent in older patients. The mean IFN
treatment time before the diagnosis of IP was 11.8 wk
(range 2-48 wk) and less than 12 wk in 73% of them. Of
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Figure 1 Chest computed tomography scanning showing symmetrical,
bilateral interstitial abnormality with areas of ground glass opacity predomi-
nantly involving middle lung fields and lung bases (A), and visible resolu-
tion of inflammatory infiltration following symptom improvement with less
dyspnoea and cough (B) in 14 out of 21 cases.

the 24 cases, 3 wete given Sho-saiko-to (a Chinese herbal
drug that increases the risk of IP), 12 were treated with
ribavirin and IFN, and 9 were given IFN without any oth-
er medications. The most common symptoms wete dys-
pnoea (80%, 16/20), dry cough (75%, 15/20) and fever
(55%, 11/20), followed by fatigue (25%, 5/20), arthralgia
or myalgia (20%, 4/20), and anorexia (15%, 3/20). Physi-
cal examination revealed unilateral or bilateral lung field
fine crackles in 10 out of 11 patients.

Detailed PFT information was available from 14 cases
with a restrictive pulmonary functional impairment pat-
tern. Of the 14 cases, 8 were accompanied with an ob-
structive pathological change. Arterial blood gas (ABG)
analysis showed different extents of hypoxemia in 88%
(15/17) of the patients. Chest radiography showed no evi-
dence of lung disease and HRCT showed diffuse infiltra-
tion in 4 cases after pulmonary symptoms occurred"">%,
Chest CT scanning showed symmetrical, bilateral inter-
stitial abnormality with areas of ground glass opacity
predominantly involving middle lung fields and lung bases
(Figure 1A), and visible resolution of inflammatory infil-
tration following symptom improvement with less dys-
pnoea and cough (Figure 1B), in 14 out of 21 cases.

Bronchoscopy with bronchoalveolar lavage (BAL) was
petformed for 19 cases. BAL fluid (BALF) analysis dem-
onstrated that the number of lymphocytes, macrophages
and other inflammatory cells was increased with an el-
evated proportion of CD8+/CD4+ cells””. Culture and
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Ref. Yr Age (yr)/sex Administered Duration of IFN therapy (wk) Diagnostic method  Treatment Outcome
m 1993 60/F IFNa-2b 8 CR B D Resolved
@ 1994 58/F IFN-o. 12 CR B D Resolved
56/M IFN-ou 6 C,R,B D+S Resolved
72/F IFN-a 3 CR D+S Improvement
Cl 1994 48/F IFN-o 9 CR,B D+S Resolved
£ 1994 62/F IFN-o 3 CR,B D+S Resolved
el 1996 49/F IFN@-2b, Sho-saiko-to 6 CR,B D+S Resolved
59/M IFNa-2b, Sho-saiko-to 4 C,R,B D+S Resolved
42/M IFNa-2b 16 C,R, B D+S Resolved
L 1996 46/M IFN-0,, Sho-saiko-to C R D Resolved
57/M IFN-a 5 C, R D Resolved
59/M IFN-a 23 C, R D Resolved
I 2001 57/M IFN-q, ribavirin 12 CR,B D Resolved
£ 2002 48/F IFN@-2b, ribavirin 24 C R D Resolved
PEGIFNa-2a, ribavirin 6 C, R, B D+S Improvement
50/M IFNa-2b, ribavirin 4 C, R, B D+S Resolved
£ 2003 49/M PEGIFN-2b, ribavirin 2 CR,B D+S Death
(] 2004 71/F PEGIFNo-2a, ribavirin 20 CR,B D Resolved
[ 2004 51/M PEGIFN-2b, ribavirin 5 CR,B D+S Death
(2 2005 58/F PEGIFNa.-2b, ribavirin 12 CR,B D+S Resolved
PEGIFNa-2a, ribavirin 12 C, R D Resolved
= 2006 68/F IFN@-2b, ribavirin 14 CR, B D+S Resolved
(# 2007 47/F PEGIFN@-2b, ribavirin 10 C,R,B D+S Resolved
= 2008 43/F PEGIFNa.-2b, ribavirin 48 C R D+S Death
= 2009 39/F PEGIFNo.-2a, ribavirin 36 CR, B D+S Resolved
(21 2010 51/M PEGIFNa.-2b, ribavirin 4 CR,B D+S Resolved

B: Biopsy proven diagnosis; C: Clinical diagnosis; R: Radiological diagnosis; PEGIFN-a: Pegylated interferon a; D: Discontinuation IFN-q; S: Corticosteroids

therapy.

staining of bronchial lavage were negative for bacteria,
fungi, acid fast bacilli (AFB) and viruses in these cases.
Of the 24 cases included in the review, 17 were diagnosed
as IP, which was confirmed by lung biopsies including
transbronchial, thoracoscopic lung and open lung biop-
sies. A biopsy was considered positive for IP when histol-
ogy demonstrated interstitial infiltration, principally of
lymphocytes with macrophages, interstitial fibrosis with
thickening of alveolar walls and without evidence of gran-
ulomatous lesions in parenchymalzgj, although bronchial

biopsy showed normal epithelium in 3 cases""*1

DIAGNOSIS

The diagnosis of IFN-induced IP is not easy since no
uniform international diagnostic criteria for IFN-induced
IP are available at present. Based upon the classification
of causal criteria for adverse effects of medications from
the World Health Organization[zgl, we suggest that the
diagnostic criteria for IFN-induced IP should include (1)
dyspnoea, dry cough, fever, fatigue, arthralgia or myalgia,
and anorexia during antiviral treatment; (2) patchy shad-
ows on chest radiograph and ground glass shadows and/
or reticular opacities on HRCT; (3) a restrictive pulmonary
functional impairment pattern with/without hypoxemia;
(4) no pulmonary infection with bacteria, fungi, AFB and
viruses, and congestive heart failure; (5) symptom im-
provement of pneumonitis after cessation of IFN thera-
py; and (6) one of the following positive results, including
bronchoscopy with BAL, lung biopsy and IP recurrence
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on re-challenge with IFN therapy. The diagnosis was cer-
tain, probable and possible, respectively, when the patient
had the 6 major features, the first 5 features and the first 4
features.

EVALUATION OF DISEASE SEVERITY

The ATS/ERS guidelineslBUJ can accurately predict the
clinical severity or prognosis of individual patients, and are
generally used in patients with obstructive, restrictive and
mixed pulmonary defects. Severe pulmonary functional
impairment is defined as FEV1%pred < 50% in PFT or
arterial oxygen pressure < 60 mmHg in ABGP”. Mild-
moderate pulmonary functional impairment is defined
as FEV1%pred > 50% and arterial oxygen pressure >
60 mmHg; The 8 patients with severe pulmonary function-
al impz¢irrrler1tlz’4’5’7’9’11J received IFN therapy for a shorter
time (5.9 wk 25 14.4 wk, P < 0.05) and more of them were
treated with corticosteroids than other cases (75% us 56%).
No significant difference was found in age and sex be-
tween the two subgroups (Table 2).

TREATMENT

The standard strategy for managing drug-induced IP is
to immediately discontinue the drug and start cortico-
steroid pulse therapy, combined with supportive therapy
for severe respiratory condition'. IFN therapy should
be discontinued in all cases following the diagnosis of
IP. Corticosteroids were prescribed for pneumonitis in
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Any of the following symptoms:
dyspnoea, dry cough and fever

l
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Patchy shadows on chest No
radiograph?

Close monitoring of lung
symptoms and signs

Worsening of chest
X-ray or symptoms

L o

Ground glass shadows and/or
reticular opacities on HRCT scan?

Yes

Remission of symptoms

N

No evidence of IP

Suspected IP, withdrawal of interferon
and performance of further tests

Search for other causes

l

Pulmonary function tests and
arterial blood gas analysis possibly lung biopsies

Bronchoalveolar lavage and

Washing/sputum exam and culture,
blood culture and test (WBC)

l l

Restrictive and/or obstructive
pathological pattern,
and/or hypoxemia

No evidence of pathogens or
granulomas, with positive cytol
and/or histological result of IP

Elevated WBC count or
identification of a pathogen

Interferon-induced IP

Failed response to
antibiotics therapy

!

Severe lung functional
impairment in first 6 wk

Severe lung functional
impairment more than 6 wk

Close surveillance
|

Corticosteroids F— No improvement

!

Mild to moderate lung functional
impairment in any time

Improvement *ﬁ No corticosteroids

Figure 2 Algorithm for the diagnosis and management of interstitial pneumonitis associated with interferon therapy for hepatitis C virus infection. HRCT:

High resolution computed tomography; IP: Interstitial pneumonitis.

Severity Cases, Sex Age (yr, Duration of Steroid
of IP n (%) (M/F) mean) IFN therapy therapy
(wk, mean)

Severe 8 (36) 4/4 57.1 5.9 6/2
group

MandM 14 (64) 7/7 52.1 14.4 9/7
group

P value = 1.00 0.201" 0.041* 0.43

U =315, W=109.5; °U = 20.5, W = 53.5, P < 0.05 by Mann-Whitney test. M
and M group: Mild or moderate pulmonary functional impairment group.
IP: Interstitial pneumonitis; IFN: Interferon.

67% (16/24) cases included in our review. The dosage
and length of corticosteroids are highly variable, usu-
ally started at a relatively high dosage. IP in a 39-yeat-
old female patient was treated with methylprednisolone
(160 mg/d for 3 d, 80 mg/d for 4 d), followed by pred-
nisolone (30 mg/d), with the dosage gradually tapered
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4397

over the next 12 wk'”. A 56-year-old male patient was
treated with methylprednisolone (2 g/d for 3 d) and pred-
nisolone (40 mg/d for 2 d)”. Prednisolone (60 mg/d) and
azathioprine (100 mg/d) were given after relapse of IP ini-
tially treated with prednisolone (30 mg/d)". Some patients
started on oral corticosteroid therapy (40 mg/d) B while
other patients started on prednisolone (125 mg/d)""" or
on corticosteroid by inhalation"”. Of the 8 out of the 24
patients (33%) included in our review, 6 suffering from
mild-moderate pulmonary functional impairment had a
resolution of IP after the drug was discontinued without
administration of corticosteroids.

Corticosteroid treatment of IP associated with IFN
therapy for HCV infection is controversial. Which patients
need corticosteroid therapy, what dosage of corticoste-
roids should be chosen and how long the patients should
be treated are unclear. Based on this review, corticoste-
roid therapy may not be essential for patients with mild-
moderate pulmonary functional impairment. Methylpred-
nisolone pulse therapy (160 mg/d for 3 d) followed by
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prednisolone (30 mg/d) for a short term may be a good
choice for patients with signs of significant pulmonary
toxicity in eatlier stage.

OUTCOMES

In our review, the prognosis of IFN-induced IP was dif-
ferent. Of the 24 patients, 19 had a complete resolution
in a follow-up time of 7.5 wk (range 2-12 wk), 2 required
permanent corticosteroid treatment to control their respi-
ratory symptomslz’sj, 3 were treated with PEG-IFNq-2b
and died due to acute respiratory failure, chronic hypoxia-
induced cerebral edema and acute cholestatic hepatitis,
respecrjvelyp’“’w. Of the 11 patients who developed IP
within 6 wk, two cases died™'" and 2 cases required pet-
manent corticosteroid therapy™. The other 13 patients
who developed IP over 6 wk, one case died" and none
required permanent corticosteroid therapy.

PROPOSED ALGORITHM

In general, IP occurs within the first 12 wk after IFN
therapy for HCV infection. Clinical presentations such as
dyspnoea, dry cough, fever, fatigue, arthralgias or myal-
gias, and anorexia during the treatment are attributed to
the common side effects of IFN and ribavirin therapy. It
is worth noting that these symptoms ate usually present or
exacerbated after elimination or remission of the general
side effects of antiviral treatment. Laboratory assessment
should include PFT and ABG analysis, blood test, cul-
ture of blood, sputum specimens, chest radiography and
HRCT, BALF analysis and lung biopsy.

Chest X-ray plays an important role in the diagnosis
of IP. Of the 24 patients included in this review, 4 showed
no evidence of lung disease on chest radiograph after pul-
monary symptoms occurred"” ! indicating that chest
CT scan should be performed for such patients. The oc-
currence of fatal evolution in the patients confirms this
recommendation'. HRCT scanning may provide a high
diagnostic value as it can show the lung interstitial infiltra-
tions in earlier stagem. BAL has become a standard diag-
nostic procedure for the majority of patients with drug-
induced interstitial lung diseases””. BAL with a pattern of
lymphocytes, neutrophils, and eosinophils, or a mixed cel-
lular pattern can be used as an adjunct to diagnosis”". Be-
sides, negative culture and staining of bronchial washing
help to exclude pneumonia resulting from infection with
bacteria, fungi, AFB and viruses. BAL in combination
with HRCT can increase the diagnostic power of both
methods, and may even obviate more invasive procedures
in some cases”™".

There is convincing evidence that corticosteroids
increase HCV replicationm’33j. Whether corticosteroids
should be included in the treatment modality for IP as-
sociated with IFN therapy for HCV infection remains
controversial. We, thus, suggest an algorithm for the eval-
uation of suspected IP patients (Figure 2) and clinicians
should be aware of the potential pulmonary complication
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related to the drug, so that an catly and opportune diag-
nosis can be made.

CONCLUSION

There are some limitations in this review. All the infor-
mation came from case reports, whereby cannot be con-
trolled for confounding factors. Detailed data were not
available from some cases, thus making it difficult to iden-
tify the risk factors for the occurrence of IP. Despite the
limitations, several conclusions can be made based upon
the available data.

IP can occur at any stage of IFN therapy for HCV
infection. Close monitoring is necessary for the treatment
of HCV with IFN in early stage, especially for older cases.
Prompt discontinuation of medication is the cornerstone,
and corticosteroid therapy may not be essential for patients
with mild- moderate pulmonary functional impairment.
The severity of pulmonary injury may be associated with
the rapid development of IP, indicating that methylpred-
nisolone pulse therapy, followed by low dose prednisolone
therapy for a short term, is necessary to minimize the risk
of fatal pulmonary damage if signs of significant pulmo-
nary toxicity occur in earlier stage (within 6 wk) during
antiviral therapy.
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