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Background & objectives: Suppressed adrenal responses associated with inhaled steroid use have been 
reported in patients with bronchiectasis and have been shown to be associated with poor quality of 
life. This study was undertaken to examine the prevalence of suppressed cortisol responses in stable 
bronchiectasis and determine their correlation with the use of inhaled corticosteroids, radiologic severity 
of bronchiectasis and quality of life (QOL) scores.
Methods: In this case-control study, cases were patients with bronchiectasis and suppressed cortisol 
responses and controls were healthy volunteers, and patients with bronchiectasis without suppressed 
cortisol responses. Symptoms, lung function test values, exercise capacity, HRCT severity scores for 
bronchiectasis, exacerbations, inhaled corticosteroid use and quality of life scores were compared 
between patients with and without suppressed cortisol values.
Results: Forty consecutive patients with bronchiectasis and 40 matched controls underwent 1-µg 
cosyntropin testing. Baseline cortisol (mean difference -2.0 µg/dl, P=0.04) and 30-minute stimulated 
cortisol (mean difference -3.73 µg/dl, P=0.001) were significantly lower in patients with bronchiectasis. 
One patient had absolute adrenal insufficiency and 39.5 per cent (15/38) patients with bronchiectasis 
had impaired stimulated responses. Baseline and stimulated cortisol responses were unaffected by 
inhaled steroids (O.R 1.03, P=0.96). SGRQ scores were negatively correlated with body mass (r= -0.51, 
P=0.001) and bronchiectasis severity (r=0.37, P=0.019), but not related to baseline or stimulated cortisol 
responses.
Interpretation & conclusions: Our results showed that the impaired adrenal responses to 1-µg cosyntropin 
were common in patients with bronchiectasis. This was not associated with the use of inhaled steroids or 
severity of bronchiectasis. Poor health status was associated with advanced disease and not with cortisol 
responses to the 1-µg cosyntropin test.
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  Bronchiectasis is characterized by non-reversible 
airway dilatation and a few evidence-based medical 
therapies exist for the treatment of non-cystic 
fibrosis (non-CF) bronchiectasis1. The use of inhaled 
corticosteroids (ICS) reduces sputum volume but does 
not reduce exacerbations or decline in lung function 
in bronchiectasis2. Fatigue, tiredness and weight loss 
are frequent in patients with bronchiectasis and these 
symptoms are often worsened during an exacerbation3. 
ICS treatment may cause a dose-dependent reduction 
in serum cortisol due to systemic absorption and this 
is associated with suppression of the hypothalamo-
pituitary-adrenal (HPA) axis4. Patients with 
bronchiectasis have dilated and more permeable airways, 
with potential for greater systemic steroid absorption 
and also are affected with recurrent episodes of acute 
infection, both of which may blunt HPA responses. 
ICS use has been associated with impaired adrenal 
responses and poor health status in a series of patients 
with bronchiectasis using the 250 µg cosyntropin test 
in a previous study5. Compared to the western world, 
non-CF bronchiectasis is widely prevalent and more 
advanced at presentation6; also, large dose inhaled or 
nebulized steroids are frequently used in South Asia 
(personal observation). We conducted a case-control 
study to compare adrenal responses in patients with 
bronchiectasis with healthy matched controls using 
the 1 µg cosyntropin test and to assess the association 
of suppressed responses with symptoms of adrenal 
suppression, ICS use, pulmonary function, exercise 
testing, computed tomography (CT) scores of severity 
of bronchiectasis and quality of life (QoL) assessment 
by the St. George Respiratory Questionnaire (SGRQ).

Material & Methods

Patients: Consecutive patients evaluated in the 
outpatient clinic of the department of Chest Medicine, 
St. John’s Medical College, Koramangala, Bangalore 
between March 2010 and February 2011 were 
eligible for enrollment. Inclusion criteria included the 
presence of bronchiectasis7 and stable lung function 
as defined by less than 20 per cent variability in 24 h 
sputum volume, forced expiratory volume in one 
second (FEV1) and forced vital capacity (FVC) with 
no deterioration in respiratory symptoms from the 
baseline visit. Patients who had received more than 
three courses of oral steroids over the previous year, 
received oral or parenteral steroid over the previous six 
weeks prior to study enrollment and those on long-term 
nebulized steroids, had unreliable clinic attendance or 
declining informed consent were excluded from the 

study. Controls were healthy volunteers working in our 
hospital who were matched by age (± 5 yr) and gender 
to the cases. The study protocol was approved by the 
institutional ethics board.

Methodology: Patients without exacerbation at 
presentation were interviewed in a separate room by a 
single interviewer without prompting from relatives to 
complete the interview. Spirometry, post-bronchodilator 
forced vital capacity (FVC) and forced expiratory 
volume in 1 second (FEV1) 15 min after 400 µg inhaled 
salbutamol were performed as per American Thoracic 
Society (ATS)/European Respiratory Society (ERS) 
guidelines8 using Powercube spirometer (Gangshorn 
Medizin electronics, Germany) and patients were 
evaluated for enrollment if no deterioration was noted as 
compared to a prior study. If no prior lung function data 
were available, another assessment was made at least 
one week after the first study. All patients also completed 
St. George Respiratory Questionnaire (SGRQ) in 
English or in previously validated local language 
(Kannada, Tamil and Hindi). The primary physician 
determined treatment for bronchiectasis, including 
the use of inhaled steroid. High-resolution computed 
tomography (HR) CT was performed using GE Bright 
Speed 16 slice (Fairfield, Connecticut, USA) by axial 
acquisition at 1 mm sections every 10 mm during a six-
minute breath hold and the initial clinical assessment 
was performed within two weeks of the HRCT. The 
HRCT images were retrieved and severity scoring was 
performed according to a CT-measure of severity9 by 
two independent observers; any discrepancies were 
resolved by consensus. The extent of bronchiectasis 
in each lobe (subdivided into proximal, middle and 
distal using defined criteria) was scored on a 5-point 
scale based on severity of bronchiectasis, bronchial 
wall thickening, atelectasis, air trapping and mucoid 
impaction. The maximum possible score for each lobe 
was 40, with a total theoretical maximum of 240 per 
patient. Further, the extent of bronchiectasis alone 
was also semi-quantitatively scored as mild (Grade 1 
bronchiectasis), moderate (Grade 2 bronchiectasis) and 
severe (cystic or saccular bronchiectasis). All newly 
diagnosed patients with bronchiectasis also underwent 
transthoracic echocardiography to look for evidence 
and severity of pulmonary artery hypertension, where 
present. Sub-maximal functional assessment was also 
performed at baseline in all patients by six-minute 
walk testing as per ATS guidelines10; patients who 
had a resting saturation of <92 per cent or exercise 
desaturation (>4% desaturation on testing) underwent 
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arterial blood gas analysis to see if they fulfilled criteria 
for long-term oxygen therapy.

 Controls were healthy hospital employees or 
students who were screened for absence of any medical 
complaints or medication intake and sequentially 
enrolled by matching for age (± 5 yr) and gender (Fig. 
1). All enrolled subjects were evaluated following an 
overnight fast, having discontinued inhaled steroids for 
at least 24 h. Blood pressure was measured while supine, 
and at 1 and 3 min after standing. Postural hypotension 
was defined as a fall in systolic blood pressure of greater 
than 20 mmHg and a fall in diastolic blood pressure 
of greater than 10 mmHg upon standing. Intravenous 
access was established with a 20-guage cannula with a 
10 centimeter extension and a 3-way stopcock. Blood 
was sampled at 0800 h for basal cortisol. Synthetic1-
24 ACTH (adrenocorticotropin) cosyntropin 250 µg 
(1 milliliter, Synacthen®, Novartis, UK) was diluted 

in 499 ml of normal saline. Two milliliters of the 
reconstituted solution containing 1 µg cosyntropin was 
administered intravenously through the same cannula 
and flushed with ten milliliters of saline. Blood was 
drawn at exactly 30 min after administration of 1 µg 
cosyntropin for incremental cortisol response. Samples 
were processed using immunochemiluminometric 
assay (Beckmann-coulter AG).

Statistical analysis: Sample size calculation for the 
study was performed using the nMaster v1.0 program 
(CMC, Vellore, India). Using the published prevalence 
of suppressed responses in stable bronchiectasis and 
the prevalence with and without ICS use5, the estimated 
sample size was 38 patients to detect a 10 per cent 
difference with 80 per cent power and a type 1 error of 
0.05. The statistical package SPSS 16, USA (Statistical 
package for Social Sciences) was used to perform 
the statistical analysis. Epidemiological and outcome 

Fig. 1. Flowchart of the patients enrolled in a case-control study of adrenal insufficiency in non-CF bronchiectasis.



parameters of the patients are presented in a descriptive 
fashion (mean ± SD or median with IQR). Continuous 
variables were compared by the independent sample t 
test or Mann Whitney test and frequency proportions 
by the Chi-square test or Fisher’s exact test. Odds 
ratio were calculated for the relationship between 
inhaled steroids and adrenal responses and cor-relation 
analyses were done for the presence of suppressed 
adrenal responses. All statistical tests were two-sided; 
P<0.05 was considered significant.

Results

  We enrolled 40 consecutive patients with 
bronchiectasis and 40 matched healthy controls. One 
patient with tuberculosis-related bronchiectasis had 
absolute adrenal insufficiency (symptoms and baseline 
cortisol of 1.6 µg/dl) and was started on replacement 
steroids. Of the remaining 39 patients, all underwent  
1 µg Synacten testing and their baseline data are 
provided in Table I. The study cohort had advanced 
bronchiectasis [70% grade 4 bronchiectasis, CT severity 
score 87.37 ± 34.46, (maximum possible score 240)] 
with frequent exacerbations [median 3; Interquartile 
range (IQR) 2-5.75 per year]. Desaturation on exercise 
(52.5%, 21/40) and pulmonary artery hypertension was 
common (27.5%, 11/40); no patient was on domiciliary 
oxygen therapy. 46.1 per cent (18/39) of the patients were 
on inhaled steroids and received inhaled budesonide 
(median dose 400 µg/day; range 200-800 µg/day) prior 
to enrollment (median 1.2 yr; IQR 8-24 months). The 
30-minute cortisol value of one patient was unavailable 
and was excluded for analysis. Baseline cortisol was 
10.45 and 12.46 µg/dl respectively for cases and 
controls (mean difference -2.01 µg/dl, P=0.04). The 
30-minute stimulated cortisol response was 17.56 and 
21.29 µg/dl respectively for cases and controls (mean 
difference -3.23 µg/dl, P<0.001). Using the lower 
2.5th percentile cortisol response to cosyntropin as the 
cut point defining impaired adrenal reserve, 39.5 per 
cent (15/38) patients with bronchiectasis had impaired 
stimulated responses to 1 µg cosyntropin. Patients on 
inhaled steroids had a longer duration of symptoms 
[15.89 ± 1.98 (S.E) versus 9.25 ± 1.78 years (S.E), 
P=0.012] but lung function, exercise capacity, SGRQ 
scores, baseline and stimulated cortisol scores were 
similar (Table II). When patients with normal and 
suppressed cortisol responses were examined (Table 
III), there was no significant difference in lung function, 
CT severity scores, ICS use (OR 0.61, P=0.46), self-
reported exacerbation rates and/or admissions in the 
last six months or SGRQ scores. The symptoms score 

of SGRQ was significantly correlated negatively with 
body mass index [(BMI), r= -0.51, P=0.001] and the 
impacts and total SGRQ scores were significantly 
correlated negatively with BMI (r= -0.46, P=0.03 and 
r =-0.48, P=0.02, respectively) and with severity of 
bronchiectasis as measured by HRCT score (r=0.37, 
P=0.019 and r=0.33, P=0.036, respectively) but not 
with baseline (r=0.12, P=0.45) or stimulated cortisol 
responses (r=0.15, P=0.38, Fig. 2).

Discussion

  Inhaled corticosteroids are widely used to reduce 
sputum volume, purulence, exacerbations and quality of 
life in patients with non-CF bronchiectasis11-13; however, 
evidence suggests that the use of ICS does not improve 
spirometry measures of lung function and exacerbations 
in non-CF bronchiectasis2. High doses (≥800 µg 
budesonide equivalent) are often used clinically and in 
clinical trials of non-CF bronchiectasis11,13. This may 
be associated with significant long-term side effects 
that may be underestimated as most studies are either 
short-term (≤ 1 yr) in duration or used self-reported 
endpoints for measurement of side effects.

  Concern about the use of ICS in non-CF 
bronchiectasis was also raised by finding suppressed 
cortisol responses using the 250 µg Synacten test5. An 
association with poor quality of life was also reported5. 
The greater systemic absorption through the dilated, 
permeable airways of patients with bronchiectasis5 
and chronic systemic inflammation14 associated with 
repeated infections and exacerbations have been  
found to be related with the more frequent suppressed 
responses in bronchiectasis. The association of 
suppressed cortisol responses15 and size of adrenal 
glands16 with mortality have been reported in patients 
with septic shock. The present study was designed to 
investigate and compare the cortisol responses of patients 
with non-CF bronchiectasis with healthy controls. The 
impairment of adrenal reserve in bronchiectasis is 
likely to be mild and further, in a given individual it 
is difficult to predict the site of the abnormality in the 
HPA axis or its time of onset. The 1 µg cosyntropin test 
was used because it is more sensitive test than the 250 
µg test17, is appropriate for patients with recent onset 
and partial secondary adrenal insufficiency18,19. 

  Our study showed that patients with non-CF 
bronchiectasis had unrecognized impaired adrenal 
response to cosyntropin when compared to matched 
controls. However, we could not demonstrate an 
association of the baseline, 30 min or incremental 
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Table I. Baseline characteristics of patients undergoing 1µg Synacten test (N=40)
Characteristic
Age (yr) (mean ± SD) 42.5 ± 15.95
Symptom duration (yr) Median 10; Interquartile range 14.75
Sputum amount per day (ml/day) Median 30; Interquartile range 18
Purulent sputum days per month Median 15; Interquartile range 25
Smoking Never-smoker 35/40 (87.5%); Ex-smoker 3/40 (7.5%), Current smoker 

2/40 (5%)
Body mass index kg/m2 (mean ± SD) 20.47 ± 4.16
Bronchiectasis aetiology 
Idiopathic 23/40 (57.5%)
Post-necrotizing pulmonary infections 6/40 (15%)
Post-tuberculosis 6/40 (15%)
Others Immotile cilia syndrome 1/40 (2.5%), Connective tissue related 1/40 

(2.5%), McCleod’s syndrome 2/40 (5%), Foreign-body aspiration 1/40 
(2.5%)

Nausea or vomiting 22/40 (55%)
Fatigue 23/40 (57.5%)
Weight loss (at least 5 kg over 6 months) 14/40 (35%)
Postural hypotension 7/40 (17.5%)
Bronchiectasis extent Unilateral 16/40 (40%); bilateral 24/40 (60%)
Severity of bronchiectasis Grade 3- 12/40 (30%); Grade 4 - 28/40 (70%)
Bronchiectasis severity score# (mean ± SD) 87.37 ± 34.46
Pulmonary artery hypertension (N=40) 11/40 (27.5%)
Six min walk distance (N=38) meters (mean ± SD) 484.83 ± 117.34
Desaturation (SpO2 fall ≥ 4%) during six min walk test 21/40 (52.5%)
FEV1/FVC (N=38) (mean ± SD) 74.42 ± 10.23
FEV1% (N=38) (l) (mean ± SD) 54.03 ± 14.08; 1.57 ± 0.57
FVC % (N=38) (l) (mean ± SD) 55.88 ± 17.34; 2.13 ± 0.75
Serum albumin g/dl (N=38) 3.28 ± 0.59
Erythrocyte sedimentation rate mm/h (N=38)  
(mean ± SE)

43.11 ± 3.35

Exacerbations in the last six months (number) Median 3; Interquartile range 3.75
Exacerbations requiring admission per year Median 0.8; Interquartile range 1.00
Sputum microbiology 
Sterile 19/40 (47.5%)
Pseudomonas aeruginosa 11/40 (27.5%)
Others* 10/40 (25%)
Inhaled corticosteroids Using ICS 19/40 (47.5%)
SGRQ 
Symptoms domain 57.69 ± 19.87
Activity domain 64.8 ± 22.65
Impact domain 49.57 ± 22.75
Total 55.47 ± 18.36

Contd...
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Table II. Differences in characteristics among patients who used inhaled corticosteroids (ICS) and those who did not
Characteristic Using inhaled  

corticosteroids (N=19)
Not using inhaled 
corticosteroids (N=21)

P value

Gender
Age (yr) 44.42 ± 17.34 40.76 ± 14.78 0.47
Symptom duration (yr) 15.89 ± 1.98 (S.E) 9.25 ± 1.78 (S.E) 0.012
Sputum amount per day (µl/day) 35 ± 7.31 (S.E) 56.19 ± 13.34 (S.E) 0.18
Purulent sputum days per month 17.26 ± 2.29 (S.E) 15.95 ± 1.97 (S.E) 0.63
Nausea and/or vomiting 10/19 12/21 O.R 1.2 (P=0.77)
Fatigue 10/19 12/21 O.R 1.4 (P=0.55)
Weight loss 6/19 8/21 O.R 1.03 (P=0.66)
Postural hypotension$ 6/7 15/33 O.R 7.2 (P=0.09)
Body mass index (kg/m2) 20.42 ± 4.29 20.5 ± 4.14 0.89
Bronchiectasis severity score# 96.89 ± 34.45 78.76 ± 32.92 0.61
Aetiology of bronchiectasis (idiopathic vs other 
causes)

14/19 9/21 O.R 3.73 (P=0.049)

Pulmonary artery hypertension 6/19 5/21 O.R 0.67 (P=0.58)
Six minute walk distance 462.95 ± 118.14 512.63 ± 114.71 0.29
FEV1% (l) 48.31 ± 14.73 50.47 ± 13.15 0.64
FVC % (l) 56.26 ± 16.32 56.73 ± 12.64 0.92
Exercise desaturation 10/19 11/21 O.R 0.99 (P=0.98)
Exacerbations last six months (number) 4.1 ± 0.65 (S.E) 3.38 ± 0.52 (S.E) 0.55
Exacerbations requiring admission 0.84 ± 0.16 (S.E) 0.76 ± 0.17 (S.E) 0.63
Serum albumin (g/dl) 3.37 ± 0.53 3.12 ± 0.73 0.23
Erythrocyte sedimentation rate (mm/h) 45.17 ± 22.13 42.35 ± 19.23 0.68
Sputum colonized with Pseudomonas 6/19 5/21 O.R 0.67(P=0.58)
SGRQ 
Symptoms domain 59.67 ± 19.7 55.68 ± 22.21 0.55
Activity domain 62.80 ± 26.09 64.57 ± 22.85 0.82
Impact domain 50.68 ± 25.19 48.02 ± 22.44 0.73
Total 55.88 ± 25.18 54.17 ± 18.58 0.79
Basal cortisol (µg/dl) (N=40) 9.58 ± 3.65 11.24 ± 6.66 0.34
30-min cortisol (µg/dl) (n=38) 17.07 ± 4.06 18.97 ± 5.56 0.24
1 µg Cosyntropin test failures (N=39)* 6/18 9/20 O.R 1.64 (P=0.46)
Values are given as mean ± SD unless specified; +defined as cortisol ≤18 µg/dl 30-min after a 1 µg Synacten test
$Defined as systolic blood pressure fall of ≥20 mm Hg at 3 min or fall of ≥10 mm Hg diastolic blood pressure after standing erect
FEV1-forced expiratory volume in 1 min; FVC, forced vital capacity; SGRQ, St. George respiratory questionnaire; ICS, Inhaled 
corticosteroid; mm, millimeters; CT, computed tomography; 6MWT, six min walk test

Characteristic
Mean difference in baseline cortisol values between cases 
and controls (µg/dl)

-2.01 (95% C.I -3.93 to -0.1) 

Mean difference in 30 min cortisol values between cases 
and controls (µg/dl)

-3.73 (95% C.I -4.97 to -1.48)

1 µg Synacten test failures (among patients with 
bronchiectasis)+

15/38 (39.5 %)

*Other organisms isolated: Staphylococcus aureus, Escherichia coli, Klebseilla, Enterobacter spp.
+Defined as cortisol ≤18 µg/dl 30-min after a 1 µg Synacten test
#Bronchiectasis severity defined by computed tomography severity score
FEV1-forced expiratory volume in 1 min; FVC, forced vital capacity; SGRQ, St. George respiratory questionnaire; ICS, Inhaled 
corticosteroid; mm, millimeters; CT, computed tomography; 6MWT, six min walk test
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Table III. Comparison of characteristics among patients with and without suppressed 30-minute cortisol responses by 1 µg cosyntropin test*

Characteristic Patients with suppressed 
cortisol values (N=15)

Patients without suppressed 
cortisol values (N=23)

P value

Gender Male : Female 10 : 5 21 : 2 NA
Age (yr) 47.0 ± 14.48 38.74 ± 16.65 0.13
Symptom duration (yr) 14.27 ± 2.56 (S.E) 10.97 ± 1.71 (S.E) 0.26
Sputum amount per day (µl/day) 60.67 ± 15.68 (S.E) 38.91 ± 8.89 (S.E) 0.10
Days with purulent sputum per month 16.8 ± 2.02 (S.E) 16.13 ± 2.16 (S.E) 0.56
Body mass index (kg/m2) 20.53 ± 3.68 20.21 ± 4.63 0.82
Nausea and/or vomiting 9/15 11/23 O.R 1.64 (P=0.46)
Fatigue 9/15 12/23 O.R 1.38 (P=0.64)
Weight loss 5/15 7/23 O.R 1.14 (P=0.85)
Postural hypotension$ 3/15 3/23 O.R 1.67 (P=0.57)
Bronchiectasis severity score# 86.13 ± 36.08 89.04 ± 34.09 0.80
Pulmonary artery hypertension 5/15 5/23 O.R 1.8 (P=0.43)
FEV1% (l) 47.91 ± 13.69; 1.53 ± 0.58 50.25 ± 13.69; 1.61 ± 0.58 0.61
FVC % (l) 54.82 ± 12.20; 2.07 ± 0.72 57.69 ± 15.16; 2.19 ± 0.75 0.55
Exacerbations last 6 months (number) 4.29 ± 2.47 3.3 ± 2.70 0.25
Exacerbations requiring admission 0.94 ± 0.56 0.69 ± 0.82 0.17
Sputum colonized with Pseudomonas 5/15 6/23 O.R 1.42 (P=0.72)
Serum albumin 3.14 ± 0.57 3.31 ± 0.70 0.41
Six minute walk distance 493.47 ± 92.62 505.29 ± 117.77 0.75
Aetiologic of bronchiectasis Idiopathic  
vs others

8/15 14/23 O.R 0.73 (P=0.65)

SGRQ 
Symptoms domain 58.48 ± 21.16 58.50 ± 21.13 0.99
Activity domain 61.58 ± 29.60 64.36 ± 21.56 0.74
Impact domain 50.37 ± 25.17 49.03 ± 22.78 0.87
Total 55.03 ± 21.47 55.18 ± 19.52 0.98
Number receiving ICS 8/15 12/23 O.R 0.61 (P=0.46)
Basal cortisol (µg/dl) 8.17 ± 2.47 12.14 ± 6.4 0.02
30-minute cortisol (µg/dl) 14.17 ± 2.64 21.23 ± 4.02 0.001
+Defined as cortisol ≤18 µg/dl 30-min after a 1 µg Synacten test; #Bronchiectasis severity defined by computed tomography  
severity score
%Defined by a pre-validated scale

cortisol responses with the use of ICS, aetiology of 
bronchiectasis, defined radiologic measures of severity 
of bronchiectasis or quality of life. We also could not 
find an association with the number of self-reported 
exacerbations and hospitalizations over a 12-month 
period and cortisol responses. On exploratory analysis 
of the SGRQ scores in our study group, it was found 
that total SGRQ scores were closely linked to body 
weight, severity scores of bronchiectasis and quantity 
of sputum production.

  We found a similar proportion of suppressed 
responses to those reported with high-dose 
cosyntropin testing, suggesting that suppressed 
responses are frequent in non-CF bronchiectasis5. A 
matched control group was used in the present study 
to account for the reported variability in responses to 
1 µg cosyntropin testing and lower 2.5th percentile 
responses were obtained20,21. The strengths of the 
present study included the inclusion of consecutive 
patients from a prospective large well-defined cohort 
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Fig. 2. Scatter-plot with regression showing the lack of correlation of basal (left) and 30-min post-1 µg cosyntropin stimulation with total  
St. George Respiratory Questionnaire (SGRQ) scores.

of non-CF bronchiectasis and matched controls to 
1  µg cosyntropin testing. Also, the patients included 
had a long duration of symptoms, poor lung function 
and long duration of ICS use. The availability of data 
of additional functional testing and CT-scores of 
severity of bronchiectasis for cor-relation removed 
any confounding between ICS use, severity of 
bronchiectasis and SGRQ scores.

 The limitations of the study included the small 
number of patients enrolled and the absence of 
information about the secular natural history of patients 
with suppressed responses to 1 µg cosyntropin and 
during exacerbations. Also, we measured total cortisol 
and not free cortisol and did not measure ACTH 
values; however, a previous study has suggested that 
abnormalities in cortisol-binding protein does not 
account for the suppressed responses5.

 In conclusion, cortisol responses were frequently 
suppressed in patients with non-CF bronchiectasis 
by 1 µg-cosyntropin testing when compared to 
match controls. Suppressed cortisol responses were 
not associated with the use of ICS, aetiology of 
bronchiectasis, severity scores of bronchiectasis, 
number of self-reported exacerbations or SGRQ scores. 
Quality of life scores were negatively associated with 
body weight and CT-severity scores of bronchiectasis. 
More data are needed about longitudinal cortisol 
responses and about the relation of these with 

prospectively collected data on exacerbations, decline 
in lung function and mortality.
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