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Abstract 
 

Background: Pulmonary complication of IBD includes airway inflammation involving small and large airways, 
pulmonary paranchymal disease and serositis. The aim of this study was to determine the prevalence of Pulmo-
nary Function Test (PFT) abnormality in ulcerative colitis (UC) patients.  
 
Methods: During spring and summer of 2006, PFT (spirometry and body box plethysmography) of 50 UC pa-
tients were compared with 50 healthy persons matched for age and sex (control). Data collection form including 
demographic specification and UC condition were filled.  
 
Results: Mean age of patients was 37.2 years (SD=14.5). Active UC was seen in 24% of patients while 18% of 
patients suffered from severe UC. PFT results included 42% air trapping (only increase in residual volume/total 
lung capacity), 20% small airway obstructive pattern (only decrease in maximal expiratory flow at 25-75% of vital 
capacity), 12% restrictive ventilation defect, 2% obstructive airway, 2% hyperinflation and 6% upper airway ob-
structive pattern. There was a significant relationship between small airway obstructive pattern and duration of 
UC and no relationship was noticed between other pulmonary disorders and severity, activity, duration of UC. 
 
Conclusion: According to high prevalence of air trapping, small airway disease may be the prominent feature of 
lung involvement in UC patients. Therefore a meticulous work up for respiratory diseases is necessary in UC 
patients. 
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Introduction 
 
Inflammatory bowel disease (IBD) is a general term 
for a group of chronic inflammatory disorders of un-
known etiology involving the gastrointestinal tract. 
Chronic IBD may be divided into two major groups, 
ulcerative colitis (UC) and Crohn's disease (CD).1 UC 
is a chronic inflammatory process which diffusely af-
fects the superficial mucosa of the colon and extends 

proximally from the anal verge up to the cecum.2 
Almost every organ system can be involved, prin-

cipally eyes, skin, joints, kidneys, liver and biliary 
tracts, and vasculature (or vascular system) are the 
most common sites of systemic IBD and their in-
volvement is dependent on different mechanisms.3,4 
Pulmonary disease has been described much less fre-
quently than other organ systems. Lung and gastroin-
testinal systems are originated from primitive gut and 
they have same pathogenetic changes in these pa-
tients. Major patterns of pulmonary disease associated 
with inflammatory bowel disease (IBD) are pleuritis, 
airway disease; particularly non-asthmatic airways 
disease with productive cough, interstitial lung  
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disease, necrobiotic nodules, pulmonary eosinophilia, 
thromboembolic disease, vasculitis, granulomatous 
lung disease, etc.5,6 Also, case reports do not show a 
uniform picture of disease and describe various enti-
ties including bronchial hyperresponsiveness,7 bron-
chitis and bronchiectasis,8-11 inflammatory tracheal 
stenosis,12 and interstitial pneumonitis13 as well as 
bronchiolitis obliterans- organizing pneumonia.14-16 

Some authors reported pulmonary impairment in IBD 
patients to be related to disease activity as well.17,18 

Apart from extraintestinal activity, side effects of 
treatment may contribute to pulmonary dysfunction in 
IBD patients.19,20 These manifestations will be catego-
rized by disease mechanism into drug-induced dis-
ease, anatomic disease, over-lap syndromes, autoim-
mune disease, physiologic consequences of IBD, 
pulmonary function test abnormalities, and nonspe-
cific lung disease.21 Investigation of pulmonary func-
tion in IBD patients by standard lung function tests 
has revealed inconsistent results. Whereas some au-
thors could not detect differences in routine pulmo-
nary function tests between IBD patients and con-
trols,22,23 others documented a reduced lung transfer 
factor for carbon monoxide (DLCO), especially in 
patients with active IBD and a high incidence of pul-
monary function abnormalities were identified, de-
spite the lack of radiological alterations and pulmo-
nary symptoms, in ulcerative colitis patients.24 The 
aim of this study was to determine the prevalence of 
pulmonary function test in UC patients compared 
with age and sex matched healthy persons.  
 
 
Materials and Methods 
 
Fifty patients with UC (case group) were enrolled 
during spring and summer of 2006. Fifty healthy per-
sons served as a control group. Fifty UC patients of 
Guilan (north province in Iran) Gastrointestinal and 
Liver Diseases Research Center of Guilan University 
of Medical Sciences (case group) and 50 healthy per-
sons (control group) introduced to a respirologist for 
pulmonary function test (PFT). The control group 
was from hospital staff that was matched in age and 
sex. The mean age in UC patients was 34.9 years, and 
the mean age in control patients was 35.2 years. The 
mean duration of disease in UC patients was 6.9 years 
(range: 0.1-25). Thirty-two of 50 patients received 
aminosalicylates (between 2 and 4 g/day) for at least 
5 days and 35/50 patients were on corticosteroids 
(mean dose: 35 mg; range: 2.5-100 mg). None of the 

patients had ever received methotrexate. The study 
was approved in Ethics Committee of Gastrointestinal 
and Liver Diseases Research Center of Guilan Uni-
versity of Medical Sciences. A written consent form 
was obtained from each patient. 

Reasons for exclusion from the study were major 
surgery, infectious bronchitis, pneumonia, and asth-
ma, COPD (chronic obstructive pulmonary disease) 
detected by respirologist and recent or past history of 
smoking and lack of compliance in performing lung 
function test. 

At prestudy visit, in addition to medical history, 
physical examination and colonoscopy, the patients’ 
baseline disease state was scored. This index encom-
passed data from the previous week and included 
number of stool weekly, amount of blood in stools, 
abdominal pain or cramps, physician assessment of 
patient's condition, body temperature, extra-intestinal 
manifestations, erythrocyte sedimentation rate and 
hemoglobin concentration. UC activity was assessed 
by the Rachmilewitz clinical activity index (CAI). 
Clinical activity index≥4 and index<4 was recognized 
as active and inactive UC respectively. Disease sever-
ity in patients with UC was assessed using the True-
love and Witts classification. This score includes 
stool frequency, fever, the occurrence of blood in 
stool, and, for laboratory findings, the Hb value and 
erythrocyte sedimentation rate. This classification 
divides patients into three groups: mild, moderate and 
severe. Patients with Truelove indices of mild were 
considered to be in remission and patients with indi-
ces moderate or severe had active disease. After writ-
ten informed consent was obtained eligible patients 
were performed PFT. 

Spirometry was used to determine forced expira-
tory volume in 1 s (FEV1), vital capacity (VC), 
forced vital capacity (FVC), maximal expiratory 
flow at 25-75%of vital capacity (MMEF25-75), resid-
ual volume (RV), total lung capacity (TLC), residual 
volume/total lung capacity (RV/TLC). PFT was ab-
normal when VC, FVC and FEV1< 80% or 
MMEF25-75<65% of predicted value. Results were 
expressed as the percentage of the normal value for 
gender, age, and height (percent predicted). PFT 
demonstrated obstruction and restriction ventilatory 
defect regarded to ATS (American Thoracic Soci-
ety). Small airway obstruction pattern was defined if 
MMEF25-75<65% of predictive value and upper air-
way obstruction pattern was identified based on the 
flow volume curve configuration. There was air 
trapping when RV/TLC were more than 40% of 
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predictive value respectively. 
Data were compared between two groups. Cate-

gorical variables were compared using a χ2 and t tests 
and Pearson correlation coefficients were used for 
continuous data. All analyses were performed using 
the statistical package SPSS (version 10.0 for Win-
dows, Chicago, Illinois, USA). P value < 0.05 was 
considered to be statistically significant. 
 
 
Results 
 
Thirty nine percent of patients were male and 61% 
were female. Mean duration of UC was 7.5 years 
(SD=6.7). Active UC was seen in 24% of patients and 
76% were in remission. Nine (18%) patients had se-
vere UC and 30% and 52% had moderate and mild 
UC respectively. The results of PFT showed air trap-
ping with a significant increase only in RV/TLC and 
was seen in 21 of the 50 patients (42%) versus 10 
(20%) healthy persons (p=0.021). Small airway ob-
structive pattern with only decrease in MMEF25-75 
was noticed in 10 (20%), restrictive ventilation defect 
in 6 (12%), obstructive airway in 1 (2%), hyperinfla-
tion in 1 (2%) and upper airway obstructive pattern in 
3 (6%) patients (Table 1). The pulmonary function 
abnormalities were obstructive pattern (air trapping; 
100%), small airway obstruction (20%), mixed ventil-
latory defect, restrictive and obstructive (24%) and 

extra restrictive ventillatory defect (1 patient). Mean 
of FEV1/FVC in UC patients was significantly lower 
and RV/TLC in UC group was significantly higher than 
control group (p=0.047, 0.004 respectively) (Table 2). 
Duration of UC had reversed correlation with 
FEV1/FVC (r=-0.3, p=0.014) (Figure 1) and direct 
correlation with RV/TLC (r=0.3, p=0.005) (Figure 2). 
There was a significant correlation between small 
airway obstructive pattern and duration of UC 
(p=0.05) but no significant correlation between other 
pulmonary disorders with condition of UC (severity, 
activity and duration). 
 

 
Fig. 1: Correlation between UC duration and 
FEV1/FVC. 
 

Table 1: PFT results in UC and the control groups 
P value Control group 

No (%) 
UC group 
No (%) 

PFT Results 

0.02 10 (20) 21 (42) air trapping 
0.09  10 (20) 10 (20)  small airway obstructive pattern 
0.2    0 (6)   6 (12) Mild restrictive ventilation defect 
0.3    0 (0)   1 (2) Obstructive defect 
0.3    0 (0)   1 (2) hyperinflation 

 
 

Table 2: PFT result in UC patients & control group 
                                 Group 
Mean of  
PFT parameter 

UC (Std.  
Deviation) 

Control (Std.  
Deviation) 

P value 

VC MAX(liters)(predicted value)   89.6(3.4 )   90.2(6.9) 0.8  
FVC(liters)(predicted value)   91.1(1.10)   88.2(2.9) 0.4  
FEV1(liters)(predicted value)   90.5(1.4)   90.7(3.5) 0.9  
FEV1/FVC(percentage)   85.2(1.5)   88.0(1.8) 0.04  
MMEF(L/S)(predicted value)   79.8(1.5 )   84.3(4.1) 0.3 
RV(liter)(predicted value) 116.8(0.9) 105.9(2.6) 0.1  
TLC(liter)(predicted value)   93.9(3)   94.0(6.4) 0.9  
RV/TLC(percentage)   38.2(5.3)   31.6(4.8) 0.004 
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Fig. 2: Correlation between UC duration and RV/TLC 
 
 
Discussion 
 
We investigated the prevalence and type of abnormal 
pulmonary function in patients with UC in compari-
son with healthy controls. We detected abnormal re-
sults in pulmonary function tests (defined as 80% of 
predicted values) in a surprisingly large proportion of 
UC patients (100%). Tzanakiz et al. study suggests 
that there is no difference in routine PFTs between 
UC patients and normal controls.23 Kuzela et al. 
shown lung function abnormalities were significantly 
more frequent in patients with inflammatory bowel 
disease as compared to controls.25 In Godget et al. 
study, PFT abnormalities were found in 30 (55%) 
subjects.26 Herrlinger et al. showed that UC lung 
function tests significantly decreased in comparison 
to the control group. This could be shown for FEV1 
(17% in UC).27 Abnormal lung function tests were 
more prevalent in the IBD patients than in the con-
trols that was seen in Ceyhan et al. study and the 
mean FEV1 was 3.1±0.9 liters (96±18% predicted), 
and did not result in statistically significant differ-
ences in comparison with controls.28 In our study, the 
mean of FEV1 was 90.51 and 90.71 in UC and control 
groups respectively. Mohammed-Hussein showed 
that 15 out of 26 patients with UC (57.6%) exhibited 

at least one pathological pulmonary function test 
(<80% of predicted value). Small airway obstruction 
was reported in the 15 patients, restrictive dysfunc-
tion in 30.7% and obstructive dysfunction in 11.5%. 
The impairment of PFTs was significant and more 
pronounced in patients with active disease, FVC (-
14% of predicted), FEV1 (-9% of predicted) and 
FEF25-75% (-32% of predicted).29 Tunc et al. demon-
strated that among the patients with ulcerative colitis, 
6.2% had an obstructive and/or restrictive ventilatory 
defect.30 Air trapping in our UC group was signifi-
cantly more than control group (p=0.039). Songur et 
al. study showed that RV/TLC was significantly 
higher than those of controls.31 In our study, RV/TLC 
was 38.2 and 31.6 in UC and control groups respec-
tively. Mean of RV/TLC in UC group was signifi-
cantly higher than control group (p=0.004). The in-
fluence of disease activity on pulmonary function 
tests in IBD patients is still under debate and an influ-
ence of disease activity was not noticed. In our study, 
There was a significant correlation between small 
airway obstructive pattern and duration of UC 
(p<0.05) but no significant correlation between other 
pulmonary disorders with condition of UC (severity, 
activity and duration). Regarding our findings except 
small airway obstructive pattern, there was no corre-
lation between pulmonary abnormalities and severity, 
activity and duration of UC. 

According to high prevalence of air trapping, 
small airway disease may be the prominent feature of 
lung involvement in UC patients. Therefore a meticu-
lous work up for respiratory diseases is necessary in 
UC patients. 
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