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Abstract

Crohn's disease is a chronic inflammatory bowel disease often presenting with extra-intestinal
manifestations. However, pulmonary involvement is quite rare. We report a case of Crohn's
disease with pulmonary extra-intestinal manifestation (bronchiolitis obliterans organizing
pneumonia-like changes) treated with infliximab. Furthermore, we present an overview of
 3/3/207/38419
cases of inflammatory bowel disease with lung involvement, treated with tumor necrosis factor-
α antagonists. In this case, when infliximab was given, a significant resolution of the pulmonary
changes was achieved.
© 2009 European Crohn's and Colitis Organisation. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Inflammatory bowel disease (IBD) is a chronic disease
affecting not only gastrointestinal tube, but also in approxi-
mately one third of cases also different extra-intestinal
organs. The most frequently affected organs are skin, joints,
eyes and liver.1 Pulmonary involvement, however, is quite
rare. The occurrence has been reported to be higher in
Org
ulcerative colitis (UC) than in Crohn's disease (CD) with only
0.4% of cases having CD.2,3

Infliximab, tumor necrosis factor-α (TNF-α) antagonist,
has been well documented to be efficacious in the treatment
of common extra-intestinal manifestations refractory to
conventional immunosuppressive therapy.1,4–7 However,
there are only a few reports about efficacy of infliximab in
pulmonary CD.8–11

This report presents a case of a 35-year-old woman with
CD presenting with a pulmonary disease which was success-
fully treated with infliximab.

2. Case report

A 35-year-old woman was diagnosed with ileo-coecal CD in
1994 (age 24 years). In the same year the first ileo-coecal
resection of 40 cm ileum was performed and followed by
maintenance therapy with mesalazine 4 g daily. In 1998 the
anisation. Published by Elsevier B.V. All rights reserved.
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Figure 1 Chest X-ray, frontal (a) and side (b) films showing multiple bilateral pulmonary infiltrates.
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patient underwent the second resection of 60 cm of neo-
terminal ileum due to stenosis. Subsequently, azathioprine
150 mg daily was given and patient was maintained in
complete clinical remission over the next 5 years. However,
persistent hypoalbuminaemia and anemia were present in
laboratory findings. In 2003 severe relapse of the disease
occurred, characterized by continuous abdominal pain,
diarrhea, weight loss, progression of anemia and hypoalbu-
minaemia. The ileo-colonoscopy revealed neo-terminal
ileitis and left-sided colitis with stenosis of the anastomosis.
A simple peri-anal fistula and multiple anal fissures occurred
at the same time. Furthermore, the patient developed
Figure 2 Non-contrast enhanced computerized tomography of
the chest showing bilateral, non-segmental air-space consolida-
tions in perivascular and peribronchial regions mainly distributed
in lower peripheral segments of the lungs. The opacities were
predominantly irregular and between 7-17mm. A small right sided
pleural effusion was present.

 by
arthropathies. Topical corticosteroids, budesonide, later
replaced by systemic corticosteroids were added to
azathioprine in the following two years. In spite of the
intensive anti-inflammatory therapy the disease was char-
acterized as chronic continuous active, thus infliximab
treatment was indicated. Prior to application of infliximab
routine chest radiography was performed and unexpectedly
revealed bilateral infiltrative opacities and patchy shadows
of the lung (Fig. 1). Computed tomography (CT) confirmed
the presence of bilateral peribronchial and perivascular
nodular opacities, parenchymal infiltrates and pleural
effusions (Fig. 2). The patient, however, did not present
any clinical symptoms of lung disease.
Figure 3 Cytology of lung fine needle aspiration showing
numerous acute- and chronic inflammatory cells, including non-
caseating granulomatous inflammation with multinucleated giant
cells (Original magnification x 400, MGG stain).
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Figure 4 Non-contrast enhanced computerized tomography of
thechest performed2months after induction of infliximab therapy,
showing an almost complete resolution of pulmonary changes.
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Infectious cause was excluded by negative cultivations of
sputum for bacteria, fungi andmycobacterium. Furthermore,
Mantoux test and PCR test for Mycobacterium tuberculosis,
Mycoplasma and Chlamydia were negative. The pulmonary
function test showed no abnormality. Serologic investigations
regarding anti-neutrophil cytoplasmic antibodies (ANCA) and
anti-Saccharomyces cerevisiae IgG and IgA antibodies (ASCA)
were negative, excluding vasculitis. Angiotensin converting
enzyme (ACE) inhibitor level was within the normal range
excluding sarcoidosis. Drug-induced pulmonary changes were
unlikely because of cessation ofmesalazine several years ago.
Ultrasound guided fine needle aspiration of a pulmonal nodule
was preformed and showed the presence of non-caseating
granulomatous inflammation with multinucleated giant cells
(Fig. 3). It was concluded that the pulmonary findings were
extra-intestinal manifestation of CD. Infliximab induction
therapy (0, 2, 6 weeks) was given at a dose of 5 mg/kg and
subsequent clinical remission and closure of perianal fistula
was obtained. Control CT-scan of the thorax 2 months after
the 3rd infusion revealed almost complete regression of pul-
monary changes bilaterally (Fig. 4). The chest radiography,
five years later was without any pathology.
Table 1 Summary of cases of patients with Crohn's disease and
antagonist.

Author Case

Alrashid et al., 2001 (8) 1 case of Crohn's disease with bron
organizing pneumonia

Gill and Mahadevan,
2002 (10)

1 case of Crohn's disease with pulm
(noncaseating granulomas) and he
extra-intestinal manifestations

Casey et al., 2003 (9) 1 case of Crohn's disease with bron
organizing pneumonia

Silbermintz et al., 2006 (28) 1 pediatric patient with Crohn's di
pneumonitis, sclerosing cholangitis

Krishnan et al., 2006 (11) 2 pediatric Crohn's disease patient
granulomas and one with bronchio
organizing pneumonia
3. Discussion

The lung involvement of IBD is considered to be a rare extra-
intestinal manifestation. However, the true prevalence
seems to be much higher due to a frequent occurrence of
subclinical course.3 A previously published study12 has
reported that CD patients often present with an asympto-
matic inflammatory process when measured by lymphocy-
tosis in induced sputum or metacholine test. Bronchial
hyperresponsiveness has been demonstrated in 27% of CD
patients.12 Furthermore, high incidence of restrictive or
combined restrictive and obstructive abnormalities has been
described in pulmonary function tests in more than 50% of CD
and UC patients.13–15 Nevertheless, one has to be always
aware of an increasing incidence of especially opportunistic
infections due to a more intensive use of immunosuppressive
therapy in the last period.16 These often represent differ-
ential diagnostic challenge. In the present case, opportunis-
tic infection was also initially considered as a highly possible
cause of pulmonary changes because of long-term treatment
with azathioprine.

The most common clinical symptoms are progressive
dyspnoea, dry cough, fever, flu-like symptoms and pleuritis
chest pain.2 Our patient, however, did not present any
clinical symptoms nor pathology was observed in functional
tests and the findings were revealed accidentally on chest
radiography prior to infliximab therapy.

Pulmonary IBD involves different pathologic entities.
Storch et al.3 have categorized them by disease mechanism
into drug-induced disease, anatomic disease, over-lap
syndromes, autoimmune disease, physiologic consequences
of IBD, pulmonary function test abnormalities and non-
specific lung disease. The diagnosis is based on chest
radiograph, CT findings, bronchoalveolar lavage and defini-
tively on characteristic histological features.9,17–19 Neither
lung biopsy nor bronchoalveolar lavage was performed in our
patient because of subclinical disease course.

Although, we did not have histological confirmation, we
considered that radiological features and findings of
needle aspiration were indicative for bronchiolitis oblit-
erans organizing pneumonia (BOOP)-like changes. BOOP is
a lung disorder affecting small airways and lung parenchyma
pulmonary involvement treated with tumor necrosis factor-α

Treatment Treatment outcome

chiolitis obliterans Infliximab Complete response

onary
patic

Infliximab Complete response

chiolitis obliterans Infliximab Complete response

sease and granulomatous
and pancreatitis

Infliximab Complete response

s with noncaseating
litis obliterans

Infliximab Complete response

0 August 2022



210 N. Pedersen et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/3/3/207/384195 by guest on 20 August 2022
with possible pleural involvement. It is not only associated
with IBD, but also with other conditions such as connective
tissuedisease,myeloproliferative disorders and allogenic bone
marrow transplantation.20–22 Other causes of BOOP are
inhalation injury and drugs such as acetylsalicylates, thiopur-
ines and infliximab.16,23 In the present case drug-induced lung
disease was unlikely. Mesalazine was withdrawn several years
before the diagnosis of pulmonary CD was established. An
alternative cause of pulmonary findings was azathioprine
treatment. Retrospectively it can be concluded that this was
also unlikely, since the patient was still on azathioprine when
the lung changes resolved.

The prognosis of pulmonary Crohn is generally favorablewith
a high response rate to therapy.9 However, poor outcome has
also been described mainly when the disease was associated
with predisposing underlying conditions or drug induced.21,22

Corticosteroids are the most common drugs used in the
treatment of pulmonary CD with a rapid improvement of
symptoms in up to 90% of patients.19,24 However, in 12–30%
of patients relapse occurs after tapering or discontinuing
of corticosteroids requiring dose increase or the drug re-
administration.25 Spontaneous improvement can also
occur.22

Infliximab is efficacious for induction and maintenance of
remission in both luminal and fistulizing CD.26,27 The
experience of infliximab therapy in more common extra-
intestinal manifestations such as skin, joints, eyes and liver
has already been well described.4–7 However, the data about
infliximab use in pulmonary IBD are sparse and based mainly
on sporadic case reports. We found only 7 cases of CD
patients with lung involvement treated with infliximab,
while no reports about use of other anti-TNF-α agent have
been described in published literature (Table 1).8–11,28

Alrashid et al.8 have reported a case of CD patient
complicated with BOOP, effectively treated with infliximab.
Gill and Mahadevan10 have later described a case of CD
patient presenting with hepatic and pulmonary lesions
(noncaseating granulomas) which have resolved after inflix-
imab therapy. Another study has reported a case of 3 children
with CD lung lesions. Two of them have presented with
noncaseating granulomas and one with BOOP. All children
were treated with infliximab because of lack of response to
conventional anti-inflammatory therapy and achieved a
rapid clinical and radiologic improvement.11 Casey et al.9

have reported 4 cases of BOOP, where only one of the
patients was treated with infliximab and obtained good
response. In our case infliximab was primarily indicated for
active luminal and perianal disease refractory to conven-
tional anti-inflammatory treatment. Infliximab therapy
resulted in improvement of both intestinal and lung changes,
thus confirming its efficacy in pulmonary CD.

In conclusion, we report a rare case of pulmonary CD
which was successfully treated with infliximab. This indi-
cates the use of infliximab in extra-intestinal pulmonary
manifestation in CD.
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