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Meet the Web Editor of the
Small Airways Working Group

+

Ves Dimov, MD
Allergist/Immunogist

Assistant Professor of Pediatrics and Medicine
University of Chicago, lllinois

Editor-at-Large, WAO Web Editorial Board

Dr. Ves Dimov, the working group’s Web Content Editor, oversees the site’s scientific
literature database, ensuring it is current and relevant. Each month he writes a column,
“What Is New in Small Airways Research” in which he highlights new research articles of
particular value to physicians who treat patients with small airways diseases.
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Figure 4. Mean percentage of particles in respisable range by nebulizer and flow rate. Percentage of
particles i the respirable range (1 to 5 um) was measured during continuous nebulization to the point
where the nebulizer output fell 8-fold. AL = Aurlife Misty Nebulizer: HD = Hudson Micromst. PB =
Puritan Bennett Randsop; PR = Pani LC Jet; and SL = Salter 8900
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“Try this—I

Learning Objectives

*Understand the Concept of Particle Deposition

*Understand How Particle Size Impacts Deposition of
Inhaled Asthma Medications

*Understand the Relationship of Particle Size and Deposition to
Physiologic Responses of Small Airways

The Disease Process in Asthma is Located in All Parts
of the Bronchial Tree, Small Airways and Alveoli.

Generation
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Small Airway Inflammation in Inflammation of Small Airways
Asthma: Background in Asthma

Q Hamid et al. J Allergy Clin Immunol 1997;100:44-51

¢ Inflammation and airway remodeling in asthma
extends into the small airways (< 2 mm
diameter).

¢ This small airway inflammation may contribute
to difficult-to-control asthma.

Surgical lung specimens from 6 patients with
asthma and 10 controls were examined.

There was a similar inflammatory process
present in the peripheral (< 2mm diameter)
compared with the central airways.

Immunohistochemical Markers in the Large & Small Airways

p<0.02 Difficult-to-Control Vs. Stable
000 AT < 2 Wil Asthmatics

400 .. e . L.
+ There were no significant differences in lung function
. 200 except increased closing volume and closing capacity
Positive in the difficult to treat asthmatics.
cells/mm? ) “Thi dicative of small airway pathology in these
600 m Airways > 2 mm patients

400 p<0.001 __ 1 101 F,ﬂ?5 “Delivery of anti-inflammatory medication to the
F?—'l small airways in this subgroup is of specific clinical

200 f ‘ ' relevance”.

0 Hamid
A = asthmatics A CACACAC JACI 1997
C = controls T Cells MBP EG2 Mast Cells

AJRCCM 2000;161:1902-6

. Steroid Particle Size
Andersen Sampler Simulates

Human Respiratory System

STAGE 0 11+ Oropharynx

STAGE 1 7.0-11.0 Oropharynx

STAGE 2 4.7-7.0 Oropharynx

STAGE 3 3.3-4.7 Trachea and primary bronchi
STAGE 4 2.1-3.3 Secondary bronchi
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STAGE 5 1.1-2.1 Terminal bronchi

STAGE 6 0.65-1.1 Respiratory bronchioles
STAGE 7 0.43-0.65  Alveoli
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Steroid Lung Deposition

Lung Deposition of HFA-ciclesonide

Total Lung Deposition (%)

Lung Deposition of HFA Inhaled

Lung Deposition of HFA-ciclesonide Corticosteroids
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Comparison of lung deposition in the
Study Design same subject

« Crossover design
« 9 healthy subjects aged 18-52 years

4 82% 919
» Randomized to receive inhaled D %‘ /\U
technetium-99m labeled _
- HFA-beclomethasone 6 Qwﬁ 91()
- CFC-fluticasone

- CFC-beclomethasone HFA - BDP Fluticasone CFC - BDP

Leach CL et al. Am J Respir Crit Care Med 2000; 16 (3): A34
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Conclusions

® HFA-BDP is evenly distributed throughout the
lungs and therefore reaches all sites of
inflammation

® CFC-fluticasone is deposited primarily in the
large and intermediate airways

® CFC-BDP is deposited almost exclusively in the
large airways

Study Design

Randomized, Open Label, Parallel Group

Visit 1 Visit 2 Visit 3
Day 1 Week 6 Week 12

|

Asthma, HFA-BDP 160 mcg twice daily
not controlled N= (20)
on med-high

dose ICS

I CFC-FP 220 mcg am
Randomization N=(10) 110 mcg pm

Results: Patient Demographics

HFA-BDP (20) CFC-FP (9)
FEV, 59% 55%
FEV5.75 33% 28%
RV 196% 205%
CV (L) 0.51 0.57
Cv/VC 18 16
ICS (med/high) 5/15 3/6
Albuterol P/D 4 04 p<0.05
Asthma score 4 13 p=.11
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Hydrofluoroalkane-134a
Beclomethasone or

Chlorofluorocarbon Fluticasone:
Effect on Small Airways in Poorly

Controlled Asthma

Torpong Thongngarm, MD, Philip E Silkoff, MD, Willaim S Kossack MS,
Harold S. Nelson, MD. J Asthma 2005;42:257-63

Study Design

Endpoints

Screening
Period Visit 1 Visit 2 Visit 3
Pre-Bronchodilator
Spirometry X X X X
Closing volume X X

Post-Bronchodilator (albuterol x 2 Puffs)
Spirometry X
Plethysmography X

Exacerbations

® During the blinded period 5/20 subjects
receiving HFA-BDP and 0/10 receiving
CFC-FP experienced exacerbations
treated with prednisone.

® Subjects were tested at least one month
following their last prednison.

® Post-treatment parameters in these 5
subjects fell within +/- one SD of those of
the other 15 HFA-BDP subjects.




Clark S1.05 Madrid 2003

) Clinical Results
Results: Pulmonary Function Post Bronchodilator

P=0.0355
Parameter HFA-BDP CFC-FP

Pre Post p Pre Post p (BVF)
CV (L) 51 44 .57 .76 <.005
CVIVC 18 142 (.02) 158 18.8 <.02
RV% 196 184 (.05) 205 205
FEV, Post Br Dil 719 (02) 66.4 67
FEF 5 75 (pOSt) 51  (.002) 36.6 36 <.04

Small Airway Patency
Closing Volume/Vital Capacity (CV/VC)
Pre-bronchodilator

Small Airway Patency
Closing Volume/Vital Capacity (CV/L)
Pre-bronchodilator

Mean of CV/VC

Results: Diary & Peak Flows SOOI
In patients with moderate to severe
Parameter HFA-BDP  p(B) CFC-FP p(BvF) persistent asthma who were not
pre  post pre  post adequately controlled on medium to high
AM-PEF 303 333 (.04 300 301 NS doses of inhaled corticosteroids.
Phlegm 2 14 (05 0 1 <03
Albuterol use 4 .28 02) 4

The addition of HFA-BDP provided greater
effects than the addition of a similar
dose of CFC-FP on small airway
parameters

Madrid 2003 6



Clark S1.05 Madrid 2003

Comparison of ciclesonide and fluticasone Im pu Ise oscillometry (|OS)
i t Il ai functi .
proprionate on smaff arway function measure of small and large airway
Baseline period Treatment period function

8 weeks 8 weeks R5: large and small airway resistance (5 Hz)

Ciclesonide 160 g OD

R20: large airway resistance (20 Hz)

. R5-R20: small airway resistance
Fluticasone 100 ug BID
X5: capacitive reactance in small airways (5 Hz)

Fluticasone 100 BID
& AX: area of low-frequency reactance

Randomized, open-label, parallel group study with a treatment period of 8 weeks to
compare effectiveness of small particle ICS (ciclesonide) and large particle ICS
(fluticasene DPI) on small airway function

e 0 00 00600 0000005000 008060006066060606606006066060606°06660°6°0 S

Fluticasone propionate *DPI: particle size 5.4 jim diameter
Ciclesonide HFA: particle size of 1.1 ym diameter

Hoshino M. Allegology Interational 2010,59:50.66

Changes in large and small airway resistance with Changes in capacitive reactance in small airways and in area of
ciclesonide and fluticasone low-frequency reactance
W o e e p—— @ Ciclesanide (n=14) [ anar aators aner
04 o . @ Fluticasone (n=18) e ° O ° "
05 ; — ; 0s : - H ‘ - = 3 o 3 : @ Ciclesonide (n=14)
\ |S —3 o IS ; Capacitvareactance | | e | o 4 @ Fluticasone (n=16)
" i c sl § : ons .
! Bafors. Afer ¢ Before. At azd _ oz -
RS-R20 <005 e —_ . [
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o. N " H o5 5 P
ol e ] e B =1 i i
° Befors Y ° — e ¢ Betors. amar ¢ Eetare Atter
Data are presented as mean values Data are presented as mean values
Hoshino M. Allergology Inierational 2010:59.59-66. Hoshino M. Allergology Iniernational 2010:59.59-66. 0
Changes in eosinophil percentage of late-phase Changes in asthma control test (ACT) scores in the
sputum with ciclesonide and fluticasone propionate ciclesonide and fluticasone propionate groups
= | Cielosanido (n=14) = *p<0.05 B ciciesonide (n=14)
£ 15 W Fiuticasone (n=16) - B Fluticasone (n=16)
EE
E ns .s
EE .
é . p<0.05 'Q .
g5 e
w 4
2. 5
o
Baseline ::‘IJ‘T Baseline 5:.';]}' o Baseline Study Baseline Study

end end

* Significant reduction of eosinophils in late-phase sputum in the ciclesonide group l e 4 asth | significanth
: " . . M il it t

* The percentage of early-phase sputum eosinophils remained unchanged in both groups . f;i:sf?‘:‘;o:‘mvl‘j;v:‘a;fa"r‘: Tr?:)::h Sglrg::l;)c:n v

Data are presented as mean values.

Data are presented as mean + SD

*versus baseline *versus baseline

Hoshino M. Allegology Interational 2010:59:59-66 Hoshino M. Allegology International 2010:59.59-66
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Summary and conclusions

Ciclesonide improves small airway function and
inflammation

In mild patients pre-treated with fluticasone DPI, asthma
control improved significantly if switched to the small
particle ICS ciclesonide

This study provides evidence that I0S and late-phase
induced sputum allows detection of changes in the small
airways that can not be detected by spirometry
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Allsubjects  Normal spiro-  Low FEV)/  Low FEFps4
=744 mary(r =35 FVC'(=36) (x=37

Age at testing (years)
10-12  39% (288) 34%(2) 36%(13) 38% (14)
13-15  38% (285) 20% (7) 25% (9) 14% (5)
16-18 3% (173) 46% (16} 39% (14) 48% (18)
Qender
Male  54% (399} 49% (17) 50% (18) 49% (18)
Race
White 86% (637) 66% (23) 64% (23) 62% (23)
Black  10% (74) 23% (8) 22% (8) 22% (8)
Laiino 3% (25) 11% (4) 14% (5) 16% (6)
Asian 1% (6) 0% (0) 0% (0) 0% (0)
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Small Airways and Pediatric Asthma
JACI, 129, 671-678; 2012

Yixin Shi, MS,2 Anna S. Aledia, BS,2¢ Ahramahzd V. Tatavoosian,BS.
Shruthi Vijayalakshmi,2 Stanley P. Galant, MD,ef

and Steven C. George, MD, PhD2bcd |rvine and Orange, Calif

The Utilit Forced Expxratory Flow between 25% and 75% of Vital

10od Asthma Morbidity and Severity
Morbidity and Severity

Journal of Asthma, 49(6): 586-592, 2012

DEVIKA R. RAO, M.D.,},* JONATHAN M. GAFFIN, M.D., M.M.SC.,* SACHIN N. BAXI,
M.D.;

WILLIAM J. SHEEHAN, M.D.,2 ELAINE B. HOFFMAN, PH.D.,* AND WANDA
PHIPATANAKUL, M.D., M.

sion of Respiratory Diseases, Boston Children’s Hospital, Boston, MA, USA.

2Department of Allergy and Immunology, Boston Cl| ren’s Hospital, Boston, MA,
USA.

SHarvard School of Public Health, Harvard Medical School, Boston, MA, USA.

TabLE 4.—Severity and morbidity of subjects with pormal FEV), low
FEV,/FVC, and low FEFz4_as in age. face, gender-maiched controls.

Mormal spirome-  Low FEVy/  Low FEFzsas®
=35 FVC (=3 (13D

T2% (26) 39% (14) 19% ()
19% (7) 47% (17 54% (20)

8% (21) 14% (5) 7% (10
Clinical history

Hospitalizations. 20% M 19% (7) 30% (1)
ICU sdmissions. 3% (1) 8% (21) B% (21)
Stcroids 28% (10) 50% (18) 60% (22)
ED visits 25% (9) 33% (12) 46% (17)
Exacerbations 25% (9) 0% (22) 70% (26)
Use of controlicr 69% (25) 95% (35)

9% md 795 of vial capachy: chy: FEV,.

eapacity: ICU, imensive care unit;
o FEV, FEVAFVC
“Mormal FEV. low FEV,/FVC, and mormal FEFys.s
*Normal FEV,, low FEV\/FVC. and low FEFs.1s.
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EAACI-WAO
World Allergy & Asthma Congress

Introducing the %

World Allergy Organization Journal = -
NANACHD

The official publication of the World Allergy Organization EA Qci 22 "filéa:“lf;:'so‘ 3

* A new online-only journal featuring -
an accelerated publication process M@
 worLD ALLERGY ORGANIZATION O{JI‘Ild/
* Instant access to monthly postings of
scientific articles from across the globe

* Indispensable reading for all physicians
concerned with the practice of
allergy and clinical immunology <

www.waojournal.org 4% §

NVNVAGCD 3. Wolters Kluwer | Lippincott

Williams & Wilkins

WISC 2014 e

2014 WAO International Scientific Conference s Gt et

|, Z 2 /
;/u/r. iro, Brazil
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