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The correct diagnosis of Asthma

Making the diagnosis

GINA 2017 (updated)

* Typical asthma symptoms 9

> 1 symptoms (wheeze, shortness
of breath, cough, chest tightness)

Worse at night or in the morning
Vary over time and in intensity
Triggered by viral infection,

exercise, allergens, weather
changes, laughing, common
irritants (pollutions, smoke,

strong smells)

May not have asthma

@ |solated cough

@ Chronic production of sputum

@ Shortness of breath associated
with dizziness, light-headedness
or paresthesia

@ Chest pain

@ Execise-induced dyspnea with
noisy inspiration

No .
N Spirometry with ﬁ
d reversibility test S

Yes

Asthma treatment
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Modified Asthma Predictive Index
(mAPI) for children < 5 years.

> 3 wheeze episodes in past year that last > 24 hours

1. Parental history of asthma | 1. Wheezing unrelated to colds

2. Physician-diagnosed AD 2. Blood eosinophils > 4%

3. Allergic sensitization to 3. Allergic sensitization to
> 1 aeroallergen milk, egg, or peanuts

PPV =77%

— 0No
NPV = 90% Guilbert TW et al. JACI 2004;114:1282-7.
Castro-Rodriguez JA et al. AJRCCM 2000;162:1403-6.
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Appropriate treatment
of Asthma

Long-term management of asthma S
Diagnosis 4”“‘:

Symptem control & risk factors
(including lung function)

Inhaler technique & adherence
Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction

Asthma medications
Non-pharmacological strategies

Lung function Treat modifiable risk factors
STEP 5
STEP 4
*For children 6-11 years,
STEP 3 Referfor] theophylline is not
ccp)ﬁi;%iﬁg STEP 1 STEP 2 addon | recommended, and
CHOICE Med/high d preferred Step 3 is medium
ICS/LABA anﬂglhE dose ICS
Lowdose **For patients prescribed
Low dose ICS ICSILABA" BDP/formoterol or BUD/
- P T G e P formoterol maintenance
er onsider fo otriene tor antag 2 Medhigh z
controlier | doselcs. : Lw’:::m;:n;ms-j Lowdose ICSWLTRA]  ICSHLTRA | dassocs | 2nd reliever therapy
optians for+ heoph) | (or + theoph’)
RELIEVER As-needed short-acting beta_-agonist (SABA) |0$(?0r£e|g%df€?s§e%‘"
GINA 2017 (Updated)

Global Initiative for Asthma
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Asthma Management
for Children < 5 Years

Diagnosis

Symptom control & risk factors
Inhaler technique & adherence
Parent preference

OnSE

eg?' K3
<
Symptoms £ <,
Exacerbations §‘
Side-effects o Asthma medications
Parent satisfaction Non-pharmacological strategies.
Treat modifiable risk factors.
R <
"Usr mgﬂ"‘e
STEP 3
PREFERRED STEP 1 STEP 2
CONTROLLER Contio
CHOICE Lo
Double & refer for
“low dose’ specialist
Daily low dose ICS i Ics assessment
Other Leukotriens recepior antagonist (LTRA) Low dose ICS + LTRA Add LTRA
controlier Intemmittent iG-S i inc. ICS
options nquy
; Add intermitt ICS|
RELIEVER As-needed short-acting beta,-agonist (all children) GINA 2017 (Updated)

When to step-up asthma treatment

1. Sustained step up (at least 2-3 months)

+ When not well-controlled with satisfied inhaler technique and

adherence
* When modifiable risk factors have been identified
2. Short-term step up (1-2 weeks)
* During viral infections or seasonal allergen exposure
e Could be initiated by the patient
3. Day-to-day adjustment
» Can be applied with BUD/For or BDP/For (SMART)

GINA 2017 (Updated)
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When to step-down asthma
treatment

* When well-controlled > 3 months + normal PFT + no more

modifiable risk factors

* No more AW hyperresponsiveness or AW inflammation, if
identification is possible

« Choose an appropriate time
— No respiratory infection
— Patient not travelling
— Not pregnant
* Provide written asthma action plan

» Stepping down ICS doses < 25-50%, at least 3-month intervals
GINA 2017 (Updated)

Asthma Action Plan (Thai version)

1. @i igUsdenmidaudnniang

Kou 2. ey wunihligiasldooens

Guunloaaunaiviu napAANNUgAzilaaNg NS (B2-

ORI 4 agonist) 4 puffs finfpiu 3 AT9 NN
AdussnnIwUaa 50 - 80 % YovANGLda

15-20 Wil Andaiu 3 AT9 wnluATy

KoulIN

waldibud Tuibuus:Tan

T5uly wouwndviui draaulvivue
e nn 4-6 Falawraldn 2 Tu
9
FNGUSSNNIWURQ < 50 % YOVAIFLAQ SR s 9l Tsoweaunaiudi

uaLwU p2-agonist NN 15 urfiauni

Thai Asthma Guideline 2017 Fefal59neLIa
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Asthma Care
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The right inhaler
for the right patient
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The “Preferred” Medication

1. Efficacy

2. Effectiveness

3. Safety

4. Availability and cost which is affordable

“Based on patient preference”

GINA 2017 (Updated)

The Ideal Inhaler Devices

» Allow high levels of drug deposition in the lung while

minimizing the deposition outside the lung.
» Easy to use.

* Feedback systems to optimize the patient’s technique

and reassure the drug’s administration.

» Uniform and consistent deposition of the drug between

doses.
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Laube BL, et al

. Eur Respir J. 2011;37(6):1308-31.

ICS: Particle size & Lung deposition

Drug Formulation Particle Lung
size (um)  deposition (%)

Fluticasone propionate DPI dry powder 5.4 15
Triamcinolone acetonide CFC suspension 4.5 22
Flunisolide CFC suspension 3.8 20
Beclomethasone dipropionate CFC suspension 3.5 4
Fluticasone propionate CFC suspension 2.4 26
Fluticasone propionate HFA suspension 2.4 unknown
Beclomethasone dipropionate HFA solution 1.1 >56
Ciclesonide HFA solution 1-2 52
Flunisolide HFA solution 1.2 68

Nelson HS. Ann Allergy Asthma Immunol. 2016;117(6):606-612.
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Choice of delivery devices

Good actuation-inhalation

coordination

Poor actuation-inhalation
coordination

Inspiratory flow* Inspiratory flow™ Inspiratory Inspiratory
>30 L-min™ <30 L-min™ flow™ flow*
=30 L-min" <30 L-min™’
pMDI pMDl+spacer  pMDl+spacer
BA-pMDI BA-pMDI
DPI DPI
Nebuliser Nebuliser Nebuliser Nebuliser

Laube BL, et al. Eur Respir J. 2011;37(6):1308-31.

What to consider when selecting an
inhaler devices.

1. The patient’s preference
2. The patient’s ability to use the preferred device

* Good co-ordination but poor inspiratory flow (e.g.
patients with severe airways obstruction)

— pMDI
* Inadequate co-ordination but with sufficient inspiratory
flow of >30L/min
— pMDI + spacer or a breath-actuated pMDI
* Unable to co-ordination and/or generate insufficient
inspiratory flow
— pMDI + a spacer

Broeders ME, et al. Prim Care Respir J. 2009;18(2):76-82.

05-Jul-17
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Don’t choose Nebulizers as regular
controller

* Nebulizers are not recommended for regular treatment
1. More expensive
2. Time-consuming to use

3. Require appropriate maintenance

Broeders ME, et al. Prim Care Respir J. 2009;18(2):76-82.

Inhaler technique Vs Asthma control
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Giraud V, et al. Eur Respir J 2002;19(2):246e51.
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Improving adherence

Adherence to asthma controllers

EebTEs ICS/LABA LTRA

ICS (n=63,998) ICS/LABA (7=3,457) LTRA (n=2,197) vs.ICS vs. ICS
Primary adherence 82% (2,836) 80% P < 0.0001 P < 0.0001
Early-stage persistence ~ 64% (40,04 60% (2,091) 76% (1,661) P < 0.0001 P < 0.0001
Adjusted PDC > 75% 3% (1,748) 7% (239) 13% (282) P < 0.0001 P < 0.0001
Mean adjusted PDC 21% (19%) 25% (27%) 30% (32% P < 0.0001 P < 0.0001

OR (CI)

LTRA vs. ICS ICS/LABA vs. ICS

Primary adherence 0.82 (0.74-0.92) 0.88 (0.80-0.97)

Early-stage persistence 1.82 (1.64-2.04) 0.96 (0.88-1.04)

Adjusted PDC = 75% 6.21 (5.41-7.19) [ 2.13(1.82-2.48) |

Wu AC, et al. Ann Am Thorac Soc 2015;12 (2):161-6.
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Adherence to ICS in Adults With
Asthma

Study Subjects  Adherence Average Increase Improve Asthma
Study (m Measure Adherence (%) Adherence (%) outcome (%)
Williams et al'? 1,064 CMA 46
Williams et al'$ 298 CMA 26 —_— 25 35
Williams et al'? 176 CMA 50 — 25 25
Murphy et al*® 115 CMA 35
Gamble et al*! 182 CMA 65
Bender et al*? 5,504 CMA 22
Hwang et al?® 108 MPR 23
Ulrik et al2¢ 509 32
Apter et al®® 50 MDI 63

Bérnes CB, et al. Respir Care 2015;60(3):455-68.

Improve Adherence to ICS:
Which Interventions Work

1. Internet-based management tool
Web-based application

Interactive voice recognition (IVR) calls
Shared decision making

Asthma care plan developed together with physician

N o a » w0 DN

Educational and motivational visits with a specialist nurse

Three 60-min compliance enhancement training sessions

No specific intervention has proven to be superior

in improving adherence to ICS

Barnes CB, et al. Respir Care 2015;60(3):455-68.
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Interventions to improve adherence to inhaled steroids for

asthma (Review)

Normansell R, Kew KM, Stovold E - ¢ chrane Database of Systematic Reviews 2017

39 studies (16,000 adults and children with asthma who were taking a

steroid inhaler)
1. providing education about adherence (20 studies)

2. using electronic monitoring or reminders to take the inhaler (11

studies)
3. making the drug easier to take (once daily) (4 studies)

4. giving the inhaler during school hours (3 studies)

various strategies can help people with asthma take their
inhaler better

Strategies to improve adherence

1. Build a relationship
Focus on listening
Collaborate on the treatment plan

Manage time

a ~ 0N

Implement effective follow-up interventions

Bukstein DA. Ann Allergy Asthma Immunol 2016;117:613-9.

05-Jul-17
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Tips for Improving Adherence

Assess and E_n__g&l_m_ge Adherence DuringAll Asthma Visits

Use effective techniques to promote open communication
Begin each visit by asking about the patient's concerns and goals

Ask specifically about any concerns about medications/treatment

Assess patient's perception of their asthma severity and how well it is
controlled

Assess patient’s level of social support; encourage family involvement

Assesslevels of stress, family disruption, anxiety, and depression associated
with asthma and its management

(KRR )

Assess patient's ability to adhere to the written action plan

Bukstein DA. Ann Allergy Asthma Immunol 2016;117:613-9.

Treating Co-morbidities

05-Jul-17
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Frequency of comorbid factors associated
with frequent severe exacerbations

5 comorbid factors \ /

4%

1 comorbid factor

N

/ 2 comorbid factors

3 comorbid factors

tin Brinke, A, et al. Eur Respir J 2005; 26: 812-8.

Comorbid factors associated with
recurrent severe exacerbations
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Sleep Psycho- Sinus Gasltric  Recurrent

apnoea pathology disease reflux  infections

. > 3 severe exacerbations / year

Only 1 severe exacerbation / year

tin Brinke A, et al. Eur Respir J 2005; 26: 812-8.
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Rhinitis Vs Rhinosinusitis:
Comorbidities of Asthma

AR (& Non AR)

Rhinosinusitis

* Rhinorrhea, nasal obstruction, .

nasal itching (sneezing)

» Often asso. w ocular symptoms

» Epistaxis (twitching or picking .

of the nose)

* Mouth breathing & snoring,

allergic gape

Nasal obstruction

Nasal discharge
(anterior/posterior nasal drip)

Facial pain
Loss of smell

Acute <-- 12 weeks -->
Chronic

“Cough”

--- Likely confused with asthma ---

ARIA 2008 & 2010 (Revision)

EPOS 2012

05-Jul-17
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Rhinitis Vs Rhinosinusitis:
Comorbidities of Asthma

Rhinitis: a very high co-morbidity of
Asthma

« avery high co-morbidity of asthma
— 60-80% of asthma patients had rhinitis symptoms.
— The younger patients, the higher rhinitis (80%) than the elderly
patients (60%)

— Severe asthma patients

* Rhinitis affects asthma severity and outcome.

Pawankar R, et al. Asian Pac J Allergy Immunol. 2009;27: 237-43.
Kim CW, et al. Korean J Asthma Allergy Clin Immunol 2007; 27: 248-56.

05-Jul-17
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Asthma-related hospital care Vs
Rhinitis treatment

Outcome Adjusted OR* (95% CI)
| Emergency room visits |
Either nasal corticosteroid or 2nd-generation antihistamine 0.51 (0.34-0.77)
Nasal corticosteroid 0.75 (0.62-0.91)
2nd-Generation antithistamine 0.88 (0.62-1.26)
| Combination 0.37 (0.19-0.73) |
| Hospitalization
Either nasal corticosteroid or 2nd-generation antihistamine 0.34 (0.18-0.62)
Nasal corticosteroid 0.56 (0.42-0.76)
2nd-Generation antihistamine 0.68 (0.40-1.14)
| Combination 0.22 (0.07-0.63) |

« In patients with asthma, treatment of concomitant AR was
associated with significant reductions in risk of ER visits and
hospitalization for asthma.

Corren J, et al. J Allergy Clin Immunol 2004;113:415-9.

Rhinosinusitis & Asthma

* 84% of severe asthma — have sinusitis (Dx by CT scan)
* 11-42% of CRS patients —» have asthma

* 4% of asthma — have nasal polyps

» Treatment of CRS:
— Nasal / (oral) corticosteroids (15t choice)

— Endoscopic sinus surgery (for refractory to medication)

Boulet LP, Boulay ME. Expert Rev Respir Med. 2011; 5(3), 377-93.

05-Jul-17
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A systematic review and meta-analysis of asthma outcomes following

endoscopic sinus surgery for chronic rhinosinusitis

Rishi Vashishta, MD', Zachary M. Soler, MD, MSc', Shaun A. Nguyen, MD, MA' and Rodney J.
Schlosser, MD'"#

22 studies, 891 patients, Mean follow-up = 26.4 months.

Results:

Improved overall asthma control in 76.1%
Decreased the frequency of asthma attacks in 84.8%
Decreased the number of hospitalizations in 64.4%
Decreased use of oral corticosteroids in 72.8%
Decreased use of inhaled corticosteroid in 28.5%
Decreased use of bronchodilator in 36.3%

Mean improvement in predicted FEV, 1.62% (p = 0.877)

Vashishta R, et al. Int Forum Allergy Rhinol. 2013;3(10):788-94.

05-Jul-17
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Obesity in Asthma

Adult obesity: Childhood obesity:

» Defined by BMI (kg/m?) » Defined by weight for height
— 25-30 kg/m? = Overweight — 100-120% = Overweight
— > 30 kg/m2 = Obesity — >120% = Obesity

* Reduced functional residual capacity (FRC)
¢ Low tidal volume (VT)
* Decreased lung function (FEV1, FVC)

¢ Limited lung’s expansion

Farah CS, Salome CM. Respirology. 2012;17:412-21.

Response to Asthma Medication
in Obesity with Moderate Asthma

Percentage of patients achieving control at 12 weeks according to BMI group.

100
[ sFc_ FP M AIl patients]
804 (1,242 asthmatic patients)
60+
40 A
N l
0 T T T T T
Under Normal Over Obese | Obese Il Obese I
(<20) (20-25) (25-30) (30-35) (35-40) (>40)

Boulet LP, Franssen E. Respir Med. 2007;101:2240-7.
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Effect of Weight Loss
in Obese Children with Asthma
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10-week pilot RCT, obese asthmatic children, aged 817 years
Control group: a wait-list control (WLC) (n = 15)

Intervention group: dietary-intervention group (DIG) (n = 13)
Outcome: PFT, ACQ score, and sputum and systemic inflammation

Jensen ME, et al. Clin Exp Allergy. 2013;43:775-84.

Effect of Weight Loss
in Obese Children with Asthma
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* Induced acute weight loss in obese asthmatic children
* Improvements in static lung function and asthma control

» Systemic and airway inflammation did not change following weight loss
Jensen ME, et al. Clin Exp Allergy. 2013;43:775-84.
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Effect of Dietary Restriction and/or
Exercise in Obese Asthma

(a) P <0.001 P=0.001
10.04 ! [ |
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A 10-week randomized trial: n = 46; 54.3% female, BMI 33.7 % 3.5 kg/m?

1. Diet (2 meal replacements; n = 18)

2. Exercise (gymnasium membership, personal training 1 h/wk; n = 14)
3. Combined (dietary + exercise; n = 14) intervention

P<0.001

) e

Combined

Dietary Exercise

Scott HA, et al. Clin Exp Allergy. 2013;43:36-49.

“Weight-loss goal” in Clinical
Management of Obese Asthma
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\ 5—-10% Weight loss J

Scott HA, et al. Clin Exp Allergy. 2013;43:36-49.
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Erosive esophagitis / GERD

Morning PEF during PPI treatment
in Asthma with GERD: Meta-analysis

GERD

Ditferencein  Standard

Diagnosis Source No. Means Error P Value Favors Placebo ~ Favors PPI
No Kiljander et al.** 2006 770 630 336 06 -+
No Mastronarde et al, " 2000 303 6.00 510 24 —
No Subgroup Overall 1163 621 280 03 L 2
Yes Ford et al,"* 1994 2 7.00 3846 86 ]
Yes Teichtahl et al.** 1996 40 14.00 3068 65 =
Yes Levin et al, " 1998 18 37.80 1267 003 R s
Yes Boeree etal," 1998 28 -13.80 39.44 74 }
Yes Littner et al, 2005 207 600 1251 63 R
ves dos Santos et al, > 2007 a4 60.00 2383 01 —_—t
Yes Kiljander et al," 2010 647 550 341 1 1
Yes Subgroup Overall 1004 16.90 819 04 -
Overall overall 2167 733 265 006 L 4
-100.00 5000 000 5000 10000
Difference in Means and 95% CI
L]

Larger benefit was seen only in patients with GERD (16.90 L/min;

[95% CI, 0.85-32.95] vs 6.21 L/min [0.71-11.71]) (p < 0.006)

Chan WW, et al. Arch Intern Med 2011;171:620-9.
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Management of GERD in Asthma:
GINA recommendation

» Symptomatic reflux should be treated, but patients with
poorly controlled asthma should not be treated with

anti-reflux therapy if they also don’t have symptomatic

reflux (Evidence A).

GINA 2017

Control environmental triggers
of Asthma

25



Environmental control strategies
for Asthma

1. Source removal (eradication of the allergen source)

2. Source control (controlling the population/amount of the allergen

source)

3. Mitigation strategies (reducing the amount of allergen)

Should be multifaceted environmental interventions

Identify clinically relevant allergen by relevant history and skin

testing or serum specific IgE

Matsui EC, et al. Pediatrics. 2016;138(5).

Intervention for environmental
control in Asthma

Indoor allergens

First line intervention

Dust mites Hot washing of bed linens, allergen impermeable mattress
and pillow encasements

Cats and dogs Pet removal, portable HEPA purifiers

Rodents Integrated pest management

Cockroach Integrated pest management

Dampness and Mold
Indoor pollutants
Particulate Matter

Remediation of mold
First line intervention
Proper ventilation system

SHS (cigarette smoke)

Smoking cessation, portable HEPA purifiers

Proper ventilation system, replacement with electric stove

Matsui EC, et al. Pediatrics. 2016;138(5).

05-Jul-17

26



Phenotype-based
Asthma Treatment

Asthma phenotypes in Adults

Allergic
asthma

Henitation.

c4

ion-related
sthma

Hekking PW, Bel EH. Allergy Clin Immunol Pract 2014;2:671-80.
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Asthma diagnosis :
Three-step diagnostic approach

Patient with (recent) signs and symptoms suspected for asthma

1) Is this asthma? BHR Noneosinophilic, nonallergic

2) Is this asthma eosinophilic? BHR+Eo Eosinophilic, nonallergic

3) Is this asthma allergic? BHR+Eo Eosinophilic, allergic
+Allergy

In all new asthma patients, an effort to answer all three questions should be made.
The proof of (bronchial) eosinophilia increases the probability of asthma diagnosis.
The proof of clinically significant respiratory allergy is an indirect marker of bronchial eosinophilia presence.
See text and tables for further details.
Terl M, et al. Allergy. 2017 Mar 22. [Epub ahead of print].

Eosinophilic inflammation in asthma:
Proof of presentation

Parameter Positive values
FeNO? >50 ppb
Eosinophils in the blood differential count® >4% or >400/mm?>
ECP in serumP >20 pg/L

Eosinophilia is indirectly supported by

» Evidence of clinically relevant allergies (in milder forms of allergic
asthma, eosinophilia, especially in the blood, may not be detectable)

= Evidence of significant bronchial hyperreactivity, that is reversibility of
BO®

» Good response to (I)CS

» Presence of nasal polyps and aspirin sensitivity (ASA)

Terl M, et al. Allergy. 2017 Mar 22. [Epub ahead of print].

05-Jul-17
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Asthma phenotyping

Patient with (recent) signs and symptoms suspected for asthma

Absence of eosinophilia and clinically

1) " . Noneosinophilic, nonallergic
significant allergies (Severe) Asthma with obesity
The dominant feature is the presence of a - = z
2) P Eosinophilic, nonallergic

marked eosinophilia (see Table 1)

avare

The dominant feature is the presence of a - = 5
Eosinophilic, allergic

clinically significant allergy

In all new asthma patients, an effort to answer all three questions should be made.
The proof of (bronchial) eosinophilia increases the probability of asthma diagnosis.
The proof of clinically significant respiratory allergy is an indirect marker of bronchial eosinophilia presence.

Terl M, et al. Allergy. 2017 Mar 22. [Epub ahead of print].

Phenotype-specific treatment

* Severe, uncontrolled asthma

 Difficult-to-treat asthma

* Problems with achieving asthma control

» Allergen immunotherapy is considered for the treatment

option

Terl M, et al. Allergy. 2017 Mar 22. [Epub ahead of print].

05-Jul-17
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Allergen Immunotherapy

for Allergic Asthma

Bodgter, 2002
Bousquet, 1990
Garcia-Robaina, 2006,
Kuna, 1989

Dahl, 2006

Subtotal (I-squared = 93.5%, p = 0.000)

Children

Hui, 2013

Roberts, 2006

Lue, 2006

Pham-Thi, 2007

Stelmach, 2009

Subtotal (I-squared = 88.2%, p = 0.000)

Overall (I-squared = 91.3%, p = 0.000)

|

Symptom scores

[—

—_—

—

SMD (95% CI) ,""
A

024 (-091,042)

-1.73(-249,-0.98) Y
-423(-5.53,-2.94) y A
-392(-5.33,-252)

-0.79 (-1.10, -0.49)
-0.64(-1.32,004)
1,08 (-1.75,-041) - 3 &Y
025002, 051) ]
-0.79 (-1.48,-0.09) '

-058(117,001)

-114(-1.71,-0.56)

Favours AIT Favours control

T
553

Dhami S, et al. Allergy. 2017 [Epub ahead of print]

THANK YOU FOR YOUR ATTENTION
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