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Summary

Inflammatory bowel diseases (IBD) are chronic in-
flammatory diseases of the gastrointestinal tract
with unknown etiology. Commonality between the
gastrointestinal (Gl) and respiratory systems pro-
vides developmental and pathophysiologic basis
for respiratory involvement in IBD. Almost all the
pulmonary and airways tissues may be involved,
but hystology often is not specific of IBD. Pulmo-
nary involvement may be present up to about half
of the patients with IBD and it is independent from
the duration and activity of disease. Nevertheless,
pulmonary involvement in inflammatory bowel di-
sease is generally responsive to steroid treatment.
Early diagnosis and treatment is essential in order
to prevent the development of persistent pulmo-
nary disease. In this article, we briefly describe the
pulmonary involvement during IBD.
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Introduction

Inflammatory bowel diseases (IBD) are chronic inflam-
matory diseases of unknown etiology primarily invol-
ving the gastrointestinal tract, mainly the colon.
Crohn’s disease (CD) and ulcerative colitis (UC) are
the two main forms of chronic IBD (1).

The occurence of extraintestinal manifestations (EIM)
of IBD has been reported to range from 21 to 41% (2).
It has been reported that patients with CD may show
extraintestinal manifestations during their life in at least
25% of cases (3). These extraintestinal manifestations
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may involve skin (erythema nodosum, pyoderma gan-
grenosum), eyes (uveitis, episcleritis), liver (pericho-
langitis, hepatosteatosis), joints (peripheral and axial
arhtropathies) and lungs (4).

Lung involvement in IBD was firstly reported in 1976
(5). Commonality between the gastrointestinal (Gl) and
respiratory systems provides some pathophysiologic
basis for respiratory involvement in IBD. Either colon
and lung epithelia share embryonic origin from the pri-
mitive foregut. Both tissues have goblet cells and sub-
mucosal glands as part of their luminal structure. In ad-
dition, both lung and Gl tract have submucosal
lymphoid tissue and play critical roles in host mucosal
defense. The aberrations of

either innate and acquired
immunity may play a patho-
genetic role in IBD, but the
mechanisms are complex
and not yet completely un-
derstood (6).

Lung diseases associated
to IBD can be classified into
six subtypes according to
clinicopathological features:

airway disease, parenchymal disease, drug induced
lung disease, pulmonary vascular disease, serositis or
pleural disease (Table 1).

Commonality bet-
ween the gastroin-
testinal (Gl) and re-
spiratory systems

provides pathophy-
siologic basis for
respiratory involve-
ment of IBD.

Airway disease

Upper Airway Obstruction
Common forms of airway involvement of IBD are glot-
tic or subglottic stenosis and especially tracheal obs-
truction due to granuloma formation, expecially in pati-
ents with CD. These patients usually present with stri-
dor and dyspnea. Hystologic features are not specific,
so other causes of subglottic stenosis such as intuba-
tion, tuberculosis, sarcoidosis and amiloidosis should
be excluded (7). Steroid treatment is often effective.
Camus et al. (8), found 3 out of 33 patients with IBD
having upper airway obstruction, 2 of them had a pre-
vious diagnosis of IBD, whilst the other one was recog-
nized having IBD 1 month later the occurence of air-
ways involvement. These 3 patients nearly fully reco-
vered with both inhaled and systemic steroid treat-
ment (8). A recently reported
case of ulcerative colitis and
tracheal stenosis requiring
tracheostomy, showed a si-
milar inflammatory pattern
of either tracheal and colon
involvement (9).

The commonest re-
spiratory involve-
ment during IBD is

bronchiectasis of
the large airways.
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Table 1 - Pulmonary involvement of IBD.

Airway Disease
Upper airway obstruction
Large airway involvement
Small airway disease
Parenchymal Disease
Diffuse interstitial lung disease
Necrobiotic pulmonary nodules
Drug Induced Disease
Pulmonary vasculary disease
Serositis
Other
Overlap syndrome
Anatomical disease

Figure 1 - Limited bronchial involvement during IBD (locali-
zed bronchiectasis).

Large Airways disease
Large airways involvement in IBD mainly presents as
bronchiectasis and chronic bronchitis. Expectoration of
abundant purulent sputum may occur in these patients.
Sometimes, the bronchial involvement is localized and
involved only few bronchial branches (Figure 1). Pul-
monary function tests may show an obstructive defect
with decreased FEV1/FVC ratio. Bronchoscopy reve-
als erythematous mucosal edema and inflammation.
As shown in gut biopsy speci-
-~ . ™\ men, bronchial biopsy speci-
Pathologically, bron- \ o, shows  submucosal
chiolitis is the most lymphocyte, plasmocyte in-
commonly reported Lo
. . : filtration and mucosal squa-
disease involving the mous metaplasia and neut-
small airways in pa- hil infilt pt 11
tients with IBD, and jt | FoPnil infiltration (11).
Black et al. (11), reported

is frequently asso- . .
171 respiratory pathologies

ciated with peribron- | X .
chiolar granuloma | i 155 patients, being the

\ formation. / “large airways” the most
common site of involvement
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in IBD, accounting for 39% of all cases, and bronchiec-
tasis was present in 66% of these cases. The second
most frequently reported respiratory disease in IBD pa-
tients is chronic bronchitis, detected in a surprisingly
high proportion (81%) of nonsmoker patients (11). The-
se results confirm the previous findings of Camus et al.
where 15 of 33 patients (45,4%) with IBD had large air-
ways involvement, where 6 of them (40%) had bronc-
hiectasis (8). It has been shown that exacerbation of
bronchiectasis and intestinal disease occur at the same
time (8, 10, 12, 13). In 2010, Yilmaz et al. found 2 bronc-
hiectasis cases among 39 patients with IBD whereas,
Ozyilmaz et al. found that among 25 patients with IBD
prevalance of bronchiectasis was 66% (14, 15). Interes-
tingly, a case of bronchiectasis associated with mesala-
zine use was also reported (16). The mechanism of pul-
monary toxicity of mesalazine is unknown but an immu-
ne-mediated alveolitis is one possibility (17).

Small Airways Disease

Clinically, small airways are rarely affected in IBD. Ho-
wever, high resolution computed tomography (HRCT)
has increased the detection rate of small airway invol-
vement in these patients (18).

Pathologically, bronchiolitis is the most commonly re-
ported disease involving the small airways in patients
with IBD, and it is frequently associated with peribronc-
hiolar granuloma formation (8, 19, 20). Both Vanden-
plas et al. and Trow et al. reported granulomatous
bronchiolitis in women with CD who had undergone
bowel resection (22). Less frequently reported findings
include peribronchiolar inflammation with either neut-
rophils or lymphocytes and plasma cells, concentric
small airway fibrosis, and diffuse panbronchiolitis (11).
It has been reported that young people affected by CD
may have bronchial hyperreactivity and asthma res-
pectively up to 71% and 17% of cases (23). Kullman et
al. showed that metacholine test was positive in 18%
of patients with Crohn’s disease and in 8% of patients
with ulcerative colitis patients, respectively (24).

Parenchymal diseases

Diffuse Interstitial Lung Disease

Different diffuse parenchymal lung diseases may be
variously associated with IBD. According to the review
of Black et al., 40 out of 155 patients with IBD had pul-
monary parenchymal involvement. Among these pati-
ents, 21 had OP, 6 pulmonary nodule, 6 fibrosing in-
terstitial lung disease, 3 pulmonary interstitial emphy-
sema, 1 desquamative interstitial pneumonia (DIP), 1
nonspecific intertitial pneu-
monia (NSIP), 1 fibrosing al-
veolitis/UIP pattern and 1
had eosinophilic pneumoni-
tis (11).

Yilmaz et al. showed that
among 33 patients with I1BD,
HRCT revealed reticulonodu-
lar pattern in 1 and ground-
glass opacity in 8 patients

Lung parenchymal
involvement is rela-
tively common in
IBD patients, and

organizing pneu-
monia (COP) is the
most common re-
ported manifesta-
tion.
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(14). Omori at al. found 10 patients with non specific ILD
among 22 with IBD (25).

Lung parenchymal involvement are relatively common
in IBD patients, and organizing pneumonia (OP) is the
most commonly reported pattern (11). In most patients
OP generally follows the onset of IBD, and presents
with fever, dyspnea, dry cough, pleuritic chest pain and
weight loss (11, 26). In the study of Camus et al., OP
was detected in 6 of 33 patients (of these 6 patients 5
had UC and 1 had crohn disease). Interval between di-
agnosis of IBD and OP was found to be 2 months to 36
years. Association between colectomy and OP was not
found. No association was also found between drugs
used for IBD (such as sulfasalasine and 5-ASA) and
development of OP (11). Organizing pneumonia asso-
ciated with IBD is observed in a younger patient popu-
lation when compared with cryptogenic OP and other
forms of OP (27). However, treatment with oral corti-
costeroid can either improve IBD-related interstitial di-
sease (8) and OP (28, 29).

Necrobiotic Pulmonary Nodules

When examined, these cavitary nodules of lung pa-
renchyma reveal fibrinous exudates and neutrophilic
infiltration in necrotic areas. Pyoderma gangrenosum
may also accompany these radiological findings in tho-
se patients (30).

In a review of 155 patients, Black et al. found high pre-
valance of pulmonary nodule in IBD patients. Histologi-
cally, these lesions have been reported to be necrobio-
tic (25%), granulomatous (12,5%), or otherwise (11).
Necrotic granuloma should come be considered for dif-
ferential diagnosis. In cavitary lesions associated with
IBD, central necrosis is present without formation of gi-
ant cells. Absence of vasculitis (there may be accumu-
lation of secondary inflammatory cells in some vessels)
and granuloma formation is important for differentiation
from Wegener granulomatosis. Steroids are effective for
the treatment of necrobiotic pulmonary nodules but in-
fectious pathologies should be rulled out (7).

Drug induced diseases

Sulfasalazine (a combination of 5-ASA and sulfapyridi-
ne linked through a diazo bond) and mesalamine (5-
ASA) have long been used
/ Treatment of IBD\ as maintenance therapy in
with sulfasalazine | IBD. The most common di-
may cause adrug-in- | sease entity associated with
duced eosinophilic | these drugs is eosinophilic
pneumonia, whichis | pneumonia (9-16), which is
defined as aninfiltra- | defined as an infiltration of
tion of the lungs with | the lungs with eosinophils
eosinophils with or | with or without excessive
without excessive | gosinophils in the periphe-
eosinophilsinthe pe- | 5 piood. The differential di-
ripheral blood. agnosis of pulmonary eosi-
nophilia includes asthma, in-
fection, sarcoidosis, malignancy, and collagen vascular
diseases (31).
Sulfasalazine is responsible for 71% of drug induced
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pulmonary pathologies, whereas mesalazine is res-
ponsible for the rest 29%.

Up to 40% of these patients has peripheral eosinophilia
and 27% has pulmonary fibrosis. Upon drug withdrawal,
pulmonary disease resolves within days to weeks. Ste-
roid therapy accelerates recovery time (32, 33).
Methotrexate which has recently been shown to be ef-
fective when used for long-term maintenance therapy
in CD, is associated with a drug induced pneumonitis
that can become life threatening (31).

Anti-TNF agents are among treatment options for IBD.
Recently, increasing number of tuberculosis and pul-
monary sarcoidosis cases associated with these
agents have been reported. Attention should be paid
for secondary infections because of immunosuppressi-
on associated with these agents (7).

Pulmonary vascular diseases

Both arterial and venous thrombosis have been descri-
bed in association with UC and CD, with an incidence
between 1 and 8% (34). The pathogenesis of thrombo-
embolic disease in patients with IBD is unclear. Indivi-
duals with UC and CD have not been found to have a
higher incidence of thrombophilic factors such as acti-
vated protein C resistance or factor V Leiden mutation
than the general population (35). Hyperhomocysteine-
mia, a risk factor for arterial and venous thrombosis,
has been described in patients with IBD (36). However
this state can becaused by genetic factors, medicati-
ons (sulfasalazine, methotrexate, corticosteroids) and
nutritional deficiencies (folate, B6, B12 deficiency), all
of which can be linked to IBD (31).

Pleural diseases

According to the review of Black et al. pleural and pe-
ricardial manifestations of IBD are uncommon. Most
patients described with serositis are young, male, and
have UC. Pleural involvement is nearly always unilate-
ral; when examined, pleuralfluid tends to be exudative
in nature (11). These patients present with dyspnea,
chest pain, or both, which is often pleuritic in nature.
No correlation has been found between gastrointesti-
nal symptoms and disease. Most symptoms resolve
with steroid treatment (8, 31). In a review including 41
patients, Camus et al. found a positive correlation bet-
ween serositis and active IBD (8).

Other pulmonary diseases

Overlap Syndrome
Sarcoidosis and CD are both granulomatous disea-
ses, of the lung and bowel
respectively, with unknown
etiology. Interestingly some
cases of IBD and concomi-
tant sarcoidosis have been
reported. Genetically, both

al antitrypsine defi-
ciency and IBD may

accompany each
other.
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CD and sarcoidosis seem to have a genetic compo-
nent as they are more common in monozygotic than
in dizygotic twins. Recently, it has been suggested
that CD may be linked to genetic regions on chromo-
some 12 and 16 (31).

Crohn disease and sarcoidosis may also involve eyes,
joints and skin apart from intestinal and pulmonary ma-
nifestations (37).

Storch et al. (31) documented 46 cases of IBD and
concomitant sarcoidosis in a review of the literature in
2003. Black et al. also documented 7 cases of IBD and
concomitant sarcoidosis in a review of the literature in
2007 (11). According to our literature search (2007 and
onwards), 5 new pulmonary and extra-pulmonary sar-
coidosis cases had been reported. 3 of these cases
were skin sarcoidosis that developed during anti-TNF
treatment. Two of these 3 patients had CD and the ot-
her had UC. Other two patients were diagnosed with
systemic sarcoidosis during routine follow-up (38-43).
We have identified 7 more reports about this associati-
on, bringing the total reported cases of coexisting di-
sease to 58.

a1 antitrypsine deficiency and IBD may be associated,
and at least thirteen patients with a1 antitrypsin deficiency
and IBD have been reported in the literature (44-47).

Bronchial fistula (anatomical disease)

Fistula formation is frequent in Crohn’s disease and
occurs in approximately 33% of patients (48). On the
other hand, fistulous communication between the pleu-
ral cavity and adjacent organs below the diaphragm is
an extremely rare complication of Crohn’s disease.
The pathophysiology of fistulous tract development in
Crohn’s disease is yet unknown (49). Colobronchial
fistulas have been quite frequently described in
Crohn’s disease, in most cases between splenic flexu-
re of colon and left bronchial tree and in one case bet-
ween splenic flexure of colon, stomach and left bronc-
hial tree (50-53). Recurrent pneumonia with feculent
sputum in patients with Crohn’s disease should raise
suspicion of colobronchial fistula (49).

Why it is important to detect pulmonary involve-
ment?

A number of reports indicated that the respiratory
system is involved more fre-

: quently than expected in
( Pulmonary involve- \ |Bp. Pulmonary involve-
ment is present in | ment is present in about
about half of the pa- | 1, of the patients with IBD
F;el_'lts_w&th IBDdanc: and it is independent from
it Is Indepencen the duration and activity of
from the duration . s

. - disease (15). Interstitial pul-

and activity of disea- . .
monary disease, necrobio-

se, but it is responsi- i dul d it
ve to steroids treat- 'c nodules and serositis

ment. respond well to steroid tre-
\ / atment. It is possible to pre-
vent development of persis-

tent airway and parenchymal injuries by early detecti-
on of pulmonary involvement. Evidence exists regar-
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ding usefulness of exhaled nitric oxide (FEno) to show
activity of pulmonary involvement in IBD patients. In a
study including 25 IBD patients, Ozyilmaz et al. sho-
wed that in patients with active pulmonary involvement
higher FEno levels were found when compared to con-
trols (15). However, further studies are warranted re-
garding FEno.

Conclusion

In light of above-mentioned data, pulmonary involve-
ment secondary to IBD is substantially relevant. Bronc-
hiectasis is the most common form of respiratory tract
abnormality seen among patients with IBD, but the
spectrum of involvement spans the entire respiratory
system, from larynx to pleura. Early diagnosis and tre-
atment is essential in order to prevent development of
persistent pulmonary disease.
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