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A case of ulcerative colitis complicated with
bronchiolitis obliterans organizing pneumonia
(BOOP) and air leak syndrome
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Extraintestinal manifestations of inflammatory bowel diseases are well recognized and mainly affect the joints, skin, liver, and eyes;
however, clinically significant pulmonary involvement is very rare. Early identification of pulmonary involvement is important and
will be life-saving. We report herein a case of an ulcerative colitis patient, presenting with acute respiratory distress syndrome and
bilateral recurring pneumothorax, pneumomediastinum and subcutaneous emphysema, i.e., air leak syndrome. He was diagnosed
with open lung biopsy as bronchiolitis obliterans organizing pneumonia most probably due to viral etiology and responded well to
steroid therapy, with almost complete resolution of radiographic and clinical findings. In inflammatory bowel disease patients,
bronchiolitis obliterans organizing pneumonia developing due to viral or fungal infectious etiology or due to the inflammatory bowel
disease itself may progress to acute respiratory distress syndrome and may present with air leak syndrome. Early detection is impor-
tant and life-saving, since bronchiolitis obliterans organizing pneumonia often responds well to steroid treatment provided an infec-
tious etiology has been excluded or adequate antimicrobial therapy has already been initiated.
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Bronsiolitis obliterans organize pnéomoni (BOOP) ve hava kacis sendromu
ile komplike olan bir ilseratif kolit olgusu

Inflamatuar barsak hastaliklarinin eklemleri, cildi ve gozleri tutan ekstraintestinal bulgulart siklikla tanimlanmistir ancak akci-
ger tutulumu olduk¢a nadirdir. Akciger tutulumunun erken tespit ve tedavi edilmesi olduk¢a énemli ve hayat kurtaricidir. Bura-
da akut solunumsal distres sendromu ve bilateral tekrarlayan pnémotoraks, pnémomediastinum ve subkiitan amfizem (hava kagts
sendromu olarak tanimlanir) tablosu ile yogun bakim iinitemizde izlenen bir iilseratif kolit hastast sunuldu. Kendisine agik akci-
Ser biyopsisi ile biiyiik olasilikla viral enfeksiyon sonrast gelisen brongiolitis obliterans organize pnémoni tanist konuldu ve hasta
steroid tedavisi ile basarili bir sekilde tedavi edildi. Viral veya fungal enfeksiyonlara veya inflamatuvar barsak hastaliginin ken-
disine bagli olarak gelisen bronsgiolitis obliterans organize pnémoni akut respiratuvar distres sendromuna ilerleyebilir ve hava ka-
¢is sendromu ile kendini gosterebilir. Bu hastalarda erken tani ile birlikte, enfeksiyonun dikkatli bir sekilde ekarte edilmesinden
veya uygun antimikrobial tedavi baglanmasindan sonra wygulanacak steroid tedavisi hayat kurtarict olabilir.

Anahtar kelimeler: Ulseratif kolit, hava kacis sendromu, bronsiolitis obliterans organize pnémoni, spontan pndmotoraks

INTRODUCTION

Ulcerative colitis (UC) and Crohn disease (CD) are  extraintestinal manifestations of IBDs are well re-
inflammatory bowel diseases (IBDs) with unk- cognized (13-45%), mainly affecting the joints,
nown etiology that present with chronic inflam-  skin, liver, and eyes, clinically significant pulmo-
mation of the gastrointestinal system. Although nary involvement is very rare (1-4).
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We report herein a male UC patient with a severe
life-threatening pulmonary complication as bronc-
hiolitis obliterans organizing pneumonia (BOOP)
probably due to viral etiology. He presented with
recurrent bilateral pneumothorax, pneumomedi-
astinum and subcutaneous emphysema, i.e., air
leak syndrome.

CASE REPORT

A 57-year-old male patient with a 32-year history
of UC had been treated with 1.5 g 5-aminosalicylic
acid (ASA) (mesalazine) for four years. He had ne-
ver smoked and had no history of allergic or respi-
ratory diseases. In March 2007, under mesalazine
treatment with the complaints of anorexia, weight
loss (10 kg), frequent bowel movements (20 times
a day with bloody diarrhea), and abdominal pain,
a colonoscopy was performed, and severe active
extensive UC was observed. He was started on 15
mg p.o. daily prednisolone therapy in addition to
mesalazine in April 2007. One month later, altho-
ugh the manifestations of UC had improved, he
developed cough, shortness of breath, fever, myal-
gia, and malaise. He was first examined by his
gastroenterologist, and with the identification of
diffuse bilateral reticular infiltration in his chest
X-ray, he was referred to a pulmonary clinic. He
was hospitalized, and a nonspecific antibiotic the-
rapy as moxifloxacin 400 mg i.v. 1x1 was initiated.
A thorax computerized tomography (CT) was per-
formed, and multifocal areas of ground-glass opa-
cifications and mediastinal emphysema were iden-
tified (Figure 1). Fiberoptic bronchoscopy was
planned but could not be performed due to his de-
teriorating clinical status, and he was transferred
to the intensive care unit (ICU). Physical exami-
nation on admission revealed a respiratory rate of
48/min, temperature of 38.2°C, heart rate of
122/min, bilateral fine crackles on whole lung fi-
elds, cyanosis, and clubbing in fingers. Blood che-
mistry values were found as erythrocyte sedimen-
tation rate (ESR) 62 mm/hr, C-reactive protein
(CRP) 136 mg/L, hemoglobin (Hb): 13.5 g/L, hema-
tocrit (Het) 40.3%, white blood cells (WBC):
9160/mm?, platelet count 140,000, and procalcito-
nin 0.1 ng/ml (normal range: 0-0.5 ng/ml). On ad-
mission, nasal oxygen supplementation was initia-
ted as 10 L/min with a PaO,/FiOz2= 180. Because of
the possibility of a severe opportunistic infection,
prednisolone treatment was tapered gradually
and then stopped. He was started on piperacillin
tazobactam 3x4.5 g i.v., clarithromycin 2x500 mg
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i.v. and trimethoprim-sulfamethoxazole (TMP-
SMX) treatment. Since 5-ASA-associated pneumo-
nitis was another suspected diagnosis, it was also
stopped. His repeat chest radiographs revealed a
significant progression of the interstitial shado-
wing in both lungs. The radiological appearance as
bilateral infiltration, PaO,/FiO, ratio of <200, and
absence of left heart failure findings in the echo-
cardiography were suggestive of acute respiratory
distress syndrome (ARDS). On the day of admissi-
on, in addition to routine biochemical and hemato-
logical tests, all cultures (pharynx, sputum, urine,
and blood) were obtained for bacterial, fungal and
viral [cytomegalovirus (CMV), influenza, parainf-
luenza, respiratory syncytial virus (RSV), adenovi-
rus, metapneumovirus] analysis. Urine antigen
tests for Legionella, blood and sputum polymerase
chain reaction (PCR) analyses for Pneumocystis
carinii pneumonia and mycobacterial, viral
(CMV), and fungal infections were carried out. Se-
rum connective tissue markers such as perinucle-
ar anti-neutrophil cytoplasmic antibodies (p-AN-
CA), cytoplasmic (¢)-ANCA, anti-nuclear antibody
(ANA), and anti-dsDNA were studied, and all we-
re identified as negative except for p-ANCA. Fibe-
roptic bronchoscopy was performed under nonin-
vasive mechanical ventilation, and bronchial lava-
ge samples were obtained from both lower lobes.
Due to his low PaO,/FiO, ratio, transbronchial bi-
opsy could not be performed. Bronchial lavage
samples were also sent for the same cultures as
described above. Among the microbiologic analy-
ses, all cultures were identified as negative except

Figure 1. Thorax CT of the patient at admission with multifocal
areas of ground-glass opacifications and mediastinal emphysema.
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the positive panfungal PCR test results and Can-
dida tropicalis growth in cultures of both sputum
and bronchial lavage samples. CMV PCR was fo-
und as positive at a concentration of >1000 copies
in bronchial lavage samples. According to these re-
sults and with the worsening clinical status of the
patient, a high resolution computerized tomog-
raphy (HRCT) was repeated and revealed progres-
sion in the multifocal ground-glass opacities and
mediastinal emphysema, multiple pneumocysts
and multiple patchy consolidation areas (Figure
2). Ganciclovir 2x300 mg i.v. and fluconazole
2x400 mg i.v. (found as susceptible in the antibio-
tic susceptibility tests for C. tropicalis) were initia-
ted. During his follow-up in the ICU, progression
of mediastinal emphysema led to severe subcuta-
neous emphysema with severe coughing. Then,
multiple recurring pneumothorax episodes develo-
ped spontaneously first in the right lung and then
in the left. Chest drainage tubes were inserted se-
veral times and pleurodesis was performed to the
right lung. In order to prevent the progression of
this air leak syndrome presenting as mediastinal
and subcutaneous emphysema and pneumotho-
rax, codeine p.o. was initiated for cough suppressi-
on. Since his respiratory status deteriorated furt-
her, he was intubated and mechanically ventila-
ted. On the same day, mini thoracotomy was per-
formed and lung biopsy was obtained. Pathologic
examination of the biopsy material revealed that
the normal structure of the lung parenchyma was
disturbed; alveolar distortion and immature colla-
gen tissue proliferations inside the alveoli macrop-
hages were observed. Diffuse metabolic transfor-
mation of the alveolar epithelium and changes in
the alveolar epithelium nuclei compatible with the
viral cytopathic effect were identified (Figures 3,
4). All these findings were interpreted as BOOP,
most likely due to viral etiology. After this diagno-
sis, possible viral etiologies were investigated from
the tissue biopsy material. CMV, adenovirus, Eps-
tein-Barr virus (EBV), herpesvirus, and BK virus
were all found negative. With the diagnosis of BO-
OP, methylprednisolone 1 mg/kg (60 mg) daily was
added to the previously administered treatment
including also antiviral therapy. After methy-
Iprednisolone therapy, the clinical status of the
patient dramatically and rapidly improved. With
successful weaning, he was extubated five days la-
ter. In his follow-up chest radiographs and HRCT,
significant improvement was identified, and gro-
und-glass opacifications and mediastinal emph-
ysema regressed significantly (Figure 5). Twenty
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Figure 2. HRCT of the patient revealing a progression in the
multifocal ground-glass opacities and mediastinal emphysema,
multiple pneumocysts and multiple patchy consolidation areas.
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Figure 4. High power showing large alveolar cells with cytome-
galy (HE, x400).



Figure 5. Thorax CT before discharge of the patient from the in-
tensive care unit. Ground- glass opacities and mediastinal emph-
ysema had all regressed. Only small air cysts can be seen in the
lung parenchyma.

days later, he was discharged from the hospital
without a need for oxygen, with PaO,/FiO, of 360,
and methylprednisolone level was tapered to 32
mg p.o. He was asked to present for outpatient fol-
low-up monthly, and his steroid treatment was lo-
wered to 10 mg methylprednisolone daily. He was
started once again on the mesalazine therapy for
his UC. One month later, although he was recei-
ving both mesalazine and 10 mg methylpredniso-
lone daily, he was once again hospitalized in the
Gastroenterology Department due to frequent bo-
wel movements (30-40/day) and abdominal pain.
With the suspicion of activation of UC, colonos-
copy was performed and CMV colitis was diagno-
sed. Once again, ganciclovir treatment was initia-
ted. During his follow-up in the Pulmonary Disea-
ses Department outpatient clinic, no further dete-
rioration in his respiratory status was detected.

DISCUSSION

This patient demonstrates a serious, nearly fatal
pulmonary involvement of UC as BOOP presen-
ting with ARDS and air leak syndrome. To the
best of our knowledge, air leak syndrome has been
reported in a few patients with BOOP (5,6), but
this is the first case of an UC patient presenting
with BOOP, most probably associated with CMV
infection, and progressing to air leak syndrome
that responded well to the steroid therapy.

Ulcerative colitis (UC) and CD mainly affect the
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gastrointestinal tract but may also involve other
organs since they are systemic disorders (2-4). Re-
cently, Storch et al. (3) reported in their study that
pulmonary involvement is more frequent in fema-
le UC patients. Camus and coworkers (7) descri-
bed a number of pulmonary manifestations in
adult patients with UC, such as upper airway ste-
nosis, tracheobronchitis, bronchiectasis, constric-
tive bronchiolitis, panbronchiolitis, necrobiotic no-
dules, interstitial lung disease, BOOP, sarcoidosis,
pulmonary vasculitis, eosinophilic pneumonia, se-
rositis, and thromboembolic events.

Bronchiolitis obliterans organizing pneumonia
(BOOP) is characterized by polypoid endobronchi-
al connective tissue masses composed of myxoid
fibroblastic tissue resembling granulation tissue
filling the lumens of the terminal and respiratory
bronchioles and extending in a continuous fashion
into alveolar ducts and alveoli, representing an or-
ganizing pneumonia (8). Other histological featu-
res include central clusters of mononuclear inf-
lammatory cells possibly found in the intralumi-
nal polyps, chronic inflammation in the walls of
the surrounding alveoli with reactive type II cells,
increased foamy macrophages in the alveoli, and
preserved lung architecture. BOOP may be classi-
fied into three categories according to its etiology:
organizing pneumonia of determined cause, orga-
nizing pneumonia of undetermined cause but oc-
curring in a specific and relevant context, and
cryptogenic (idiopathic) organizing pneumonia (9).
BOOP can be seen in UC due for several reasons,
such as reaction to viral, bacterial and fungal in-
fections, the IBD itself, or drug reactions (10-13).
Persistent airway inflammation can result in air-
way narrowing, dependent on the localization, re-
sulting in tracheal stenosis, bronchiectasis or
bronchiolitis obliterans. We considered the possib-
le causes of BOOP in our patient as viral or fungal
infections due to immune suppression, drug reac-
tions, i.e., the use of mesalazine, or presence of an
IBD.

In the series of Camus (7), BOOP was identified in
6 of the 33 IBD patients (5 with the diagnosis of
UC and 1 with CD). The development of BOOP
was found to be independent of previously used
medications such as sulfasalazine and 5-ASA. The
most commonly seen side effect with these medica-
tions (5-ASA-mesalamine and sulfasalazine) is eo-
sinophilic pneumonia, which is characterized by
fever, infiltration in the lungs and/or skin erupti-
ons and/or peripheric eosinophilia. This clinical
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picture subsides rapidly with the cessation of
drugs, within days or weeks (14). Although our pa-
tient was using mesalazine, he had no signs of eo-
sinophilic pneumonia (no skin eruptions and/or
peripheric eosinophilia). Although Camus et al. (7)
reported BOOP as independent of sulfasalazine
and 5-ASA, in several other reports, sulfasalazine
therapy was found to be associated with BOOP
(15,16). Drug-induced lymphocyte stimulation test
(DLST) must be performed for the exact diagnosis
of mesalazine-induced lung disease. We could not
perform this test in our patient so we could not
exclude the possibility of BOOP developing due to
mesalazine therapy. However, since his clinical
picture worsened even with drug cessation, CMV
colitis was diagnosed one month later in colonosco-
pic biopsy material, and the pathologic examinati-
on of the lung tissue material indicated the orga-
nizing pneumonia as most probably due to viral
etiology, CMV was considered the most probable
pathogen.

In BOOP, the typical patient presents with
dyspnea, cough, fever, weight loss, and single or
multiple alveolar opacities on the chest radiog-
raph (17,18). Although the clinical presentation of
our patient was also compatible with BOOP, since
he had been receiving deltacortril therapy from
the beginning, we first eliminated it from our pos-
sible diagnoses and focused mostly on immuno-
suppressive pneumonia and drug-related intersti-
tial lung disease. Open lung biopsy revealed the
exact diagnosis, and it was important for our case
because BOOP usually responds well to steroid
therapy, as also seen in our patient (5).

Cough and dyspnea in BOOP may lead to develop-
ment of air leak syndrome, as first presented in
the case report of Iwanaga et al. (5). In that case
report, it was mentioned that BOOP should be inc-
luded in the differential diagnosis of patients pre-
senting with air leak syndrome. Although lung
function studies show no airflow obstruction in
BOOP except in smokers, localized or regional pe-
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