
pathogenesis of asthma. The immune response to endotoxin could have a role
in determination of controlled versus uncontrolled status of moderate to severe
persistent asthma. Methods: 80 patients with asthma age 18 to 55 years old
including 36 males (45%) and 44 females (55%) who received outpatient treat-
ment with moderate to high doses of inhaled glucocorticosteroids (fluticasone
propionate 500-1000 mcg/day) were studied. Asthma control was assessed using
the Asthma Control Questionnaire (ACQ). Patients were divided into two groups.
Group 1- patients with controlled moderate to severe asthma (14 subjects -
17.5%), ACQ score 0.43±0.045; Group 2 - patients with uncontrolled moder-
ate to severe asthma (66 subjects – 82.5%), ACQ score 3.62±0.12. Levels of
serum and salivary anti-endotoxin antibodies (anti-ET IgA, anti-ET IgM and
anti-ET IgG), secretory anti-endotoxin IgA (anti-LPS-sIgA) and total secre-
tory IgA in saliva were determined by ELISA. Results: Levels of anti-ET IgG
in Groups 1 and 2 were similar (P>0.1) being within the normal range. Levels
of anti-ET IgM (0.2652 ± 0.029 O.D.) in Group 2 were 1.5 –fold greater than
the normal value (0.171 ± 0.033 O.D.; p<0.05) indicative of translocation of
ET from gut to portal blood, while in Group 1 these levels were normal (0.166
± 0.048 O.D.; p>0.05). Levels of anti-ET IgA in Group 1 (0.200 ± 0.02 O.D.)
were in the normal range (0.167 ± 0.023 O.D., p>0.05), while in Group 2 these
levels (0.258 ± 0.021 O.D.) were 1.5- fold greater than normal (p<0.01) sug-
gesting enhancement of the intestinal anti-ET barrier function. The levels of
total secretory IgA in Groups 1 and 2 were 2.5 fold greater than normal (p<0.01).
The level of secretory anti-ET IgA in Group 1 was 3.4-fold greater than nor-
mal (0.059 ± 0.073 O.D.; p<0.05) and in Group 2 was 4.7-fold greater than nor-
mal, being 1.3-fold greater than in Group 1 (p<0.05). Conclusions: An imbal-
ance of anti-endotoxin immunity exists in uncontrolled moderate to severe
asthma suggesting endotoxin immune responses may have a role determining
asthma severity and subsequent control.
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ASSOCIATIONS BETWEEN ASTHMA RELATED HOSPITAL-
IZATIONS AND USE OF BUDESONIDE OR FIXED DOSE COM-
BINATION BUDESONIDE AND FORMOTEROL IN THE ADO-
LESCENT ADULT POPULATION.
X. Yang*, A. Parente, B. Jones, B. Zhang, J. Scoggins, P. Chen, 
R. Bhattacharjee, S. Mehta, Z. Pulungan, C. Teigland, Bowie, MD.

Background: The safety of combination therapy of an inhaled corticosteroid
and a long-acting β2-agonist is insufficiently studied. This study assessed the
association between asthma-related hospitalizations and use of budesonide or
combination of budesonide and formoterol (bud/form) in a single inhaler among
an adolescent adult population. Methods: A retrospective matched cohort study
was conducted using a large nationally representative administrative claims
database from 2006 to 2011. Individuals aged 13 to 64 years with an asthma
diagnosis and with one or more claims of budesonide or bud/form after asthma
diagnosis were included. Individuals also had to be continuously enrolled in a
health plan 12 months before and after index date. Individuals were excluded
if they were not new users of budesonide or bud/form, had a diagnosis of COPD,
or used another asthma controller medication after the index date. Associations
between asthma-related hospitalization and use of budesonide or bud/form were
assessed using a logistic regression model, controlling for other risk factors.
Results: A total of 14,946 individuals (budesonide users, n=5,925[39.6%];
bud/form users, n=9,021[60.4%]) were identified after meeting inclusion cri-
teria. A total of 5,392 budesonide users were matched with 5,392 bud/form
users based on propensity scores. Age at index date was 13-17 years for 19.8%
(n=2,139), 18-34 years for 28.5% (n=3,072), 35-49 years for 28.6% (n=3,079),
and 50-64 years for 23.1% (n=2,494). The mean age of the sample was 35.5
years (standard deviation=15.5); 65.0% (n=7,012) were female; 63.9%
(n=6,891) were enrolled in a commercial plan and 36.1% (n=3,893) in a Med-
icaid plan. Individuals with bud/form use were 25.0% less likely to have asthma-
related hospitalization in the 12 months after initiation as compared to indi-
viduals initiating treatment of budesonide (odds ratio [OR]=0.75; 95% CI,
0.61-0.93) after adjusting for demographic, baseline clinical and health care
utilization risk factors. Conclusions: Individuals who initiated use of fixed dose
combination bud/form were at lower risks of asthma-related hospitalization as
compared to individuals with budesonide use alone.
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EXHALED BREATH TEMPERATURE ASSESSMENT IN LUNG
DISEASES.
T. Kralimarkova*1, T. Popov1, L.M. DuBuske2, 1. Sofia, Bulgaria; 
2. Gardner, MA.

Background. Exhaled breath temperature (EBT) assessment was first pro-
posed as a surrogate marker of airway inflammation over 10 years ago. This
literature search identifies published studies related to EBT assessment to out-
line possible applications of this method to management of respiratory disease
including allergic asthma. Methods. A MEDLINE search with keywords
“exhaled breath temperature”; or “temperature of exhaled air” and “asthma”;
or “COPD”; or “chronic lung disease” was performed. An additional search
was made of abstracts presented at international meetings of organizations rep-
resenting allergy, asthma and respiratory disease physician specialists. Results:
32 studies were included in the analysis: 15 published in peer reviewed jour-
nals and 17 presented at international meetings in Europe and North America.
While the number of studied subjects in the individual studies was small, the
overall number of studied subjects was 2885 having diverse respiratory con-
ditions. Associations of EBT with indices of respiratory diseases included:
spirometry (32 studies), with respiratory symptom scores (6 studies), fractional
exhaled nitric oxide (5 studies), quality of life (4 studies), induced sputum cells
(4 studies), airway responsiveness (3 studies), daily peak expiratory flow (2
studies), airway remodeling (1 study) and bronchial blood flow (1 study). EBT
seams to reflect a unique parameter which when combined with other param-
eters may create a vector which helps to shape individual disease state patterns
related to both inflammation and airflow. Conclusions. EBT assessment may
be useful in monitoring airway diseases either alone or in combination with
other objective measurements in asthma and other respiratory diseases.
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RELATIONSHIP OF ADENOSINE 5’-MONOPHOSPHATE CHAL-
LENGE TO METHACHOLINE CHALLENGE AND EXHALED
NITRIC OXIDE IN MILD-MODERATE ASTHMATIC CHILDREN.
Y. Yoo*1, S. Seo2, Y. Kim2, W. Yoon2, J. Choung2, M.S. Perzanowski1, 
1. New York, NY; 2. Seoul, Korea, Republic of.

Introduction: Airway hyperresponsiveness (AHR) and airway inflamma-
tion are two main hallmarks of asthma. AHR, an exaggerated bronchocon-
strictive response of the airway to a variety of stimuli, can be measured by direct
(methacholine) and indirect (adenosine 5’-monophosphate, AMP) challenges.
Fractional exhaled nitric oxide (FeNO) was proposed as a biomarker of airway
inflammation in asthmatics. Methods: Sixty-nine asthmatic children aged 6-
18 years underwent FeNO measurements, spirometry, and blood tests for serum
total IgE, blood eosinophil counts, and serum eosinophil cationic protein (ECP).
All subjects were asked to perform methacholine and AMP challenge tests with
an interval of three days. Results: The average age of studied subjects was 9.9
± 2.7 years. The geometric means (range of 1 SD) of serum total IgE levels,
blood eosinophils and serum ECP concentrations were 158.5 IU/mL (33.9 –
741.3), 275.4 /mL (117.5 – 645.7) and 17.8 mg/mL (6.8 – 46.8), respectively.
The geometric mean (range of 1SD) of FeNO was 33.27 ppb (19.01 - 57.94).
The mean (± SD) FEV1 and FEV1/FVC were 96.4 ± 14.9% predicted and
83.5 ± 7.6%, respectively. The geometric mean (range of 1 SD) of methacholine
PC20 was 3.44 mg/mL (0.56 – 21.04) and that of AMP PC20 was 66.37 mg/mL
(6.50 – 677.64). FeNO levels significantly correlated with serum IgE levels (r
= 0.473, p = 0.001), blood eosinophil counts (r = 0.338, p = 0.009), and serum
ECP concentrations (r = 0.289, p = 0.027) but neither FEV1 (r = - 0.227, p =
0.077) nor FEV1/FVC (r = - 0.111, p = 0.402). FeNO levels significantly cor-
related with AMP PC20 (R2 = 0.341, p = 0.001) but not with methacholine
PC20 (R2 = 0.062, p = 0.058). Conclusions: FeNO levels in asthmatic chil-
dren is elevated and positively related to serum IgE levels and blood eosinophil
markers. FeNO levels were significantly correlated with AHR to AMP but not
with AHR to methacholine in mild-moderate asthmatic children.
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