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Diagnosis and Initial Assessment

} KEY INDICATORS FOR CONSIDERING A DIAGNOSIS OF COPD

Consider COPD, and perform spirometry, if any of these indicators are present in an individual over age 40.
These indicators are not diagnostic themselves, but the presence of multiple key indicators increases the
probability of a diagnosis of COPD. Spirometry is required to establish a diagnosis of COPD.

Dyspnea that is: Progressive over time.
Characteristically worse with exercise.
Persistent.

Chronic Cough: May be intermittent and may be unproductive.

Recurrent wheeze.
Chronic Sputum Production: Any pattern of chronic sputum production may indicate COPD.

Recurrent Lower Respiratory Tract Infections

History of Risk Factors: Host factors (such as genetic factors, congenital/developmental abnormalities etc.).
Tobacco smoke (including popular local preparations).
Smoke from home cooking and heating fuels.
Occupational dusts, vapors, fumes, gases and other chemicals.

Family History of COPD For example low birthweight, childhood respiratory infections etc.
and/or Childhood Factors:

TABLE 2.1
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Diagnosis of COPD
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SPIROMETRY/: Regquiredd to establish diagnosis

A post-bronchodilator FEV;/FVC < 0.70 confirms
the presence of airflow limitation.

http://www.goldcopd.org



FEV, progression over time

Fev, in percent of
predicted maximally
attained value
100% e .
80% @ .."
f e . e TR1: 71.5%
i NO
60% o P COPD
N \ 16.9%
i <llzsi.. TR3: 5.5%
40% ¢ o7 TRA: 6.1% }COPD
20% e ’,-"' o
O% ‘. @ @ @ @9 @ @ @
(@) 10 20 30 40 50 60 70
< AGE RANGE UNDER
OBSERVATION

e TR1: Normal
TR2: Small lungs but no COPD
e TR3: Normal initial FEV,; with rapid decline leading to COPD

e TR4: Small lungs leading to COPD

FIGURE 1.2



Postbronchodilator FEV,

CLASSIFICATION OF AIRFLOW LIMITATION SEVERITY
IN COPD (BASED ON POST-BRONCHODILATOR FEV;)

In patients with FEV1/FVC < 0.70:

GOLD 1:

GOLD 2:

GOLD 3:

GOLD 4:

TABLE 2.4

Mild

Moderate

Severe

Very Severe

FEV; 2 80% predicted

50% < FEV; < 80% predicted

30% < FEV; < 50% predicted

FEV; <30% predicted



ABCD assessment tool

} THE REFINED ABCD ASSESSMENT TOOL

Spirometrically Assessment of Ssriestscjn:nesr}tiglt
Confirmed Diagnosis airflow limitation ymp 3
of exacerbations
Moderate or Severe
Exacerbation History
FEV, i E :
Grade o : : =2 or : :
Post-bronchodilator (% predicted) i{ >1leading i c : D
FEV./FVC < 0.7 E to hospital g :
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GOLD 2 50-79 I . . o
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Assessment of Exacerbation Risk

COPD exacerbations are defined as an acute worsening of
respiratory symptoms that result in additional therapy.

Classified as:
(treated with SABDs only)
(treated with SABDs plus antibiotics and/or oral
corticosteroids) or
(patient requires hospitalization or visits the
emergency room). Severe exacerbations may also be
associated with acute respiratory failure.

Blood eosinophil count may also predict exacerbation rates (in
patients treated with LABA without ICS).



Eosinophil counts in stable COPD predict
exacerbation risk




Mean annual exacerbation rate (events per year during follow-up for each individual) in

the COPD population by quartiles of blood eosinophils.

0.08 - Severe exacerbations 0.08 Severe exacerbations
0.07 - 0.07
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0.01 - 0.01
0 0

Mean annual exacerbation rate
(event per year during follow-up for each individual)

0.18 - Moderate exacerbations 0.18 - Moderate exacerbations
0.16 - 0.16
0.14 -+ 0.14 +
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0.10 - 0.10 -
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N=2,083 N=1,738 N=1,727 N=1,677 N=1,932 N=1,756 N=1,761 N=1,776
Blood eosinophils in -10° cells/L Blood eosinophils in percentage of leukocytes

VedetKrogh S, et al. AMHespirCritCare Med 2016;193:96%4



Risk of severe and moderate exacerbations in COPD using the cutpoints for

b |

COPD

ood

Person years

eosi noph®Poels perfiterand3.3%

Blood eosinophils N/Events of follow-up IRR (95% CI)
Severe exacerbations
< 0.34 -10° cells/L (ref.) 6,205/1,075 22,657 1.00 ®
>0.34 -10° cells/L 1,020/364 3,688 1.76 (1.56-1.99) ——
Moderate exacerbations
< 0.34 -10° cells/L (ref.) 6,205/2,375 22,657 1.00 [ J
>0.34 -10° cells/L 1,020/489 3,688 1.15 (1.05-1.27) —®—
5 1 1.5 2 2.5 3 3.5 4
Severe exacerbations
< 3.3% (ref.) 5,231/933 18,949 1.00 ®
= 3.3% 1,994/506 7,396 1.32 (1.19-1.48) —@—
Moderate exacerbations
< 3.3% (ref.) 5,231/2,063 18,949 1.00 l
> 3.3% 1,994/801 7,396 0.98 (0.90-1.06)
.5 1 1.5 2 2.5 3 3.5 4

VedelKrogh S, et al. AMRespirCrit Care Med 2016;193:96/4

Incidence rate ratio (95% CI)



Risk factors hospitalized exacerbation of COPD

(ECLIPSE cohort)

TABLE 2 | Baseline Risk Factors of Hospitalized
Exacerbation During Follow-up

Parameter= HR HR (95% C(CI) PValue

COPD hospitalization, 2.71 (2.24, 3.29) = .001
prior 12 mo

SGRQ total score, 1.08 (1.06, 1.10) = .001
per 4-point increase

FEV, % predicted, 1.12 (1.09, 1.16) = .001
per 5% drop

Age, per 10-y 1.29 (1.13, 1.46) = .001
increment

Has emphysema, 1.56 (1.23, 1.97) =< .001
= 5% by radiology

WEBC count, 1.15 (1.07, 1.24) = .001

per 1> 105/L

Mullerova H, et al. Chest 2015;147:9991007



ABCD assessment tool

} THE REFINED ABCD ASSESSMENT TOOL
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Management stable COPD

A Relieve symptoms
A Improve exercise tolerance
A Improve health status

A
A
A

Prevent disease progression
Prevent and treat exacerbations

Reduce mortality

Reduce

- symptoms

Reduce
risk



The central role of airflow limitation leading to
symptoms in COPD

COPD

Xpiratory flow limitation
4_

Exacerbations

—V‘[E Air trapping
Hyperlnflatlon

Breathlessness

Deconditioning Quality of life Inactivity

Reduced exercise

\ capacity J
Disability Disease progression Death

Adapted from Cooper. Respir Med 2009
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FIGURE 4.1




Hypothetical model of lung deflation with increased airway
calibre by duration of action of bronchodilator

T 44 [

| Peripheral airway ner diamerer
Short-acting Twice-dail Once-daily

Beeh &Beier . Adv Ther 2010



Pharmacological Stenting:
Benefits of Long-acting Bronchodilators,
More effective bronchodilation

Smoothening of improvement in 24 hr bronchial tone A
. Net increase in 24 hour AUC for FEV1
A Increase in trough FEV1

Airway Calibre




Tiotropium HandiHaler® is better at reducing the risk of
exacerbations than the LABAs indacaterol! and salmeterol?

Tiotropium HandiHaler® 18 ug significantly reduced the annual
number of moderate/severe exacerbations of COPD:

Versus indacaterol Versus salmeterol Versus salmeterol
(moderate-severe exacerbations) (all exacerbations) (severe exacerbations)
(INVIGORATE)* (POET-COPD®)2 ”o. (POET-COPD®)2
100~ c 10 o
90 Risk (time to first 2 o Risk (time to first 3 HR (95% ClI): 0.72 (0.611 0.85) .
g 80 exacerbation) 20% g 0.8— exacerbation) 8 = 154 P<0.001 (Iog-rank test) 28A)
§704 HR(95%Cl): 0.80 (0.6710.93) o'\ § 074 HR(95%CI): 0.83(0.77i10.90) =~ 17% S d'ffRISK
§60+  P=0.0012 (log-rank test) , S s P<0.001 (log-rank test) Risk g5 ifference
9 difference n 06 di 22 104
50 a ifference 28 |
o y 0 97 ‘ <5 Salmeterol v
£407 Indacaterol a4 O 0.4- Salmeterol H 5 3
=30+ S 0.3+ ¥ 25 s
2] = . .
£ 20 : : £ 0.2 Tiotropium 3 Tiotropium
=10 Tiotropium § 01 8
. 0 T T T T T T T T T T T 1 oe_ 0 T T T T T T T T T T T 1 . 0 J T T T T T T T T T T 1
0 30 60 90 120 150180 210 240 270 300 330 360 0 30 60 90 120150180 210240270 300330360 0 30 60 90 120150180 210240270 300330360
Number at risk Days Number at risk Days Number at risk Days
Indacaterol 1711 1309 1078 %01 621 Salmeterol 3889 2802 2351 2050 1657 Salmeterol 3669 3244 3032 2870 2489
Tiotropium 1708 1355 1154 985 696 Tiotropium 3707 2955 2561 2242 1869 Tiotropium 3707 3359 3177 3017 2663
Cl, confidence interval; COPD, chronic obstructive pulmonary disease; HR, hazard ratio; | . d
INVIGORATE, Comparison of Indacaterol and Tiotropium on Lung Function and Related 1. Decramer ML, et al. Lancet Respir Med.
Outcomes in Patients With COPD; LABA, long-acting b,-agonist; POET-COPD®, 2013;1:5241 533; 2. Vogelmeier C, etal. N Engl J

Prevention Of Exacerbations with Tiotropium in COPD Med. 2011:364:10931 1103.



B,-Agonists and Muscarinic Antagonists in
COPD: Sites of Action

I} Muscarinic receptors

Antimuscarinic agents
More effective in the proximal alrways™
Inhibit bronchoconstrictor effect of
acetylcholine at M, muscarinic receptors
located on airway smooth muscle!™
Nonselective agents aiso block M, and M,
receptorst

() B,-adrenergic receptors

B,-agonists
More effective in the distal airways™
Directly activate i, receptors in
bronchioles, leading to increase in CAMP,
relaxation of smooth muscle, and
bronchodilation'!

a. Barnes PL, Proc Am Thorae Soc. 2004:-1:345-35%

. Roux E, et al. Gen Pharmocol. 1998:31:349-356

¢. Global Intiative for Chronic Obstructive Lung Disease; 2015

d, Johnson M. Am J Respir Crit Core Med. 1998:158(5 Pt 3):S146-153

Novartis Confidential i For iniernau susiness use uriy



ANHELTO results: improved lung function with
combination treatment

FEV, values at Day 1 and Week 12 of treatment!

ANHELTO 1, Day 1 ANHELTO 1, Week 12
@ Tiotropium 18 pg with placebo @® Tiotropium 18 ug with placebo
@ Tiotropium 18 pg with olodaterol 5 pg @ Tiotropium 18 ug with olodaterol 5 pg
1600 -~ 1600 -
1500 - o sk 1500 { .. m
:T /_T 7|*~k~k *% *%*
é 1400 - é 1400
T 1300 A TRRE R
LL LL
1200 - 1200 -
1100 —— . . . 1100 % ——
-1 0 1 2 3 0 1 2 3 4 22 23 24
Time since drug administration (h) Time since drug administration (h)

**p<0.0001 difference from tiotropium with placebo

1. ZuWallack R et al. Efficacy and safety of combining olodaterol Respimat® and tiotropium HandiHaler® in patients with
COPD: results of two randomized, double-blind, active-controlled studies. Int J COPD 2014; 9 : 11331 1144.



ANHELTO results: greater health-related quality of life with combination

treatment

Combination treatment leads to greater improvements in
the respiratory-specific health status questionnaire (SGRQ)?!
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1. ZuWallack R et al. Efficacy and safety of combining olodaterol Respimat® and tiotropium HandiHaler® in patients with
COPD: results of two randomized, double-blind, active-controlled studies. Int J COPD 2014; 9 : 1133i 1144.



ANHELTO results: reduced need for rescue

medication with combination treatment
ANHELTO: rescue medication usel?

ANHELTO 1: weekly rescue medication ANHELTO 1: percentage of days free of
usage over 12 weeks rescue medication use over 12 weeks
® Tiotropium 18 pg with placebo ® Tiotropium 18 g with placebo
55 B Tiotropium 18 pg with olodaterol 5 ug 70 - B Tiotropium 18 pg with olodaterol 5 pg
2 S
» 0
%% S 60
w2 15 A o
> % 8
ST "
== 1 1 )
o & 3 50
x g ;)
0.5 2
0 404

2 3 4 5 6 7 8 9 10 11 12

—_— -

1 2 3 4 5 6 7 8 9 10 11 12

Weeks since drug administration Weeks since drug administration

1. Boehringer Ingelheim. Clinical Trial Report. Bl Trial No. 1222.51. 2014.
2. Boehringer Ingelheim. Clinical Trial Report. Bl Trial No. 1222.52. 2014.



SFC: impact of exacerbation history (TORCH)?

A In patients with a history of more frequent exacerbations,

there were trends to higher rates overall, and a greater effect of
treatment

A Reductions in exacerbation rates associated with treatment are not
dependent on a history of frequent exacerbations, and the benefits of
SFC on exacerbations are still seen in patients who had no history of an
exacerbation in the previous 12 months

Exacerbation history: impact of SFC % reduction

No recalled exacerbations 19

1 exacerbation in previous year 26

C2 exacerbations in previous year 31

1. Jenkins C et al. Poster (227) presented at ERS 2007.



Blood Eosinohils counts, exacerbations, and response
Inhaled fluticasone furoate /vilanterol in COPD

27| I Fluticasone furoate plus vilanterol, -
all doses combined p<0-0001
| B Vilanterol 25 pg
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Pascoe S, et al. LandeespirMed 2015;3:43512.



Treatment of stable COPD

) MANAGEMENT CYCLE

REVIEW

) * Symptoms: )
1 »Dyspnea )

¢ Exacerbations

ADJUST ASSESS
* Escalate * Inhaler technique and adherence
* Switch inhaler device or molecules » Non-pharmacological approaches
* De-escalate (including pulmonary rehabilitation and
( ( self-management education)

FIGURE 4.2
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28

WISDOM study i in patients with severe/very severe COPD and
Ol exacerbation, 1 CS withdrawal did

0.6 =
Hazard ratio, 1.06 (95% CI 0.94, 1.19)

05— p=0.35 by -squaredddasts c h i

o
~
|

o
N
|

ICS
— |CS withdrawal

Estimated probability
(@)
w
1

0.1-

| I | I | | | | | |
0 6 12 18 24 30 36 42 48 54

_ Time to events (weeks)
No. at risk
ICS 1,243 1,059 927 827 763 694 646 615 581 14

ICS withdrawal 1,242 1,090 965 825 740 688 646 607 570 19

Magnussen H, et al. N Engl J Med 2014



Withdrawal of IGC changes the Baseline in Trough
FEV1

Daily Fluticasone Dose in Withdrawal Group

B Reduced to [ Reducedto [] Reduced to
500 ug 200 ug 0 ug (placebo)

IGC withdrawal

B
=
L]
U=
c £
ml“
® c
-
[F]
=
o
=T

Week

No. at Risk
|GC continuation 1223 1135 1114 1077 a70
IGC withdrawal 1218 1135 1002 1058 935

Magnussen et al. NEJM 2014



LongTerm Triple Therapy Descalation to

Indacaterol Glycopyrroniumin Patients with Chronic

Baseline Day 29 Day 85 Day 181 Day 182
= | l XA l ] J
g) 20 v
o 10
= 0 «
25 —10%
g e -20 -
g Ny =30 -
0 -40 -
27 50
Gé) -60
g 07 A-gmL A=-29 mL A=-33mL A=-26mL
O -80-  95%Cl -541t0-3; 95%Cl, -551t0 -4; 95%Cl, 60 to -6; 95%Cl, -53 to 1;
P=0.0277 P=0.0230 P=0.0173 P=0,0573
—&— Indacaterol/Glycopyrronium - Tiotropium plus Salmeterol/Fluticasone
(N =527) (N = 526)

Chapman KR, et al. ArRdéspirCritCare 2018;198:32939



Indacaterol/
Glycopyrronium

Number of patients

Eosinophils (%)

<2 128
22 375
Eosinophils (cells/ulL)

<150 213

150 —<300 173
2300 117

Eosinophils (cells/uL)*

<300 386
2300 117

Tiotropium plus

Salmeterol/
Fluticasone
' Estimate (95% Cl)
110 S . | 0.041 (-0.015 to 0.096)
397 YS— ~0.045 (~0.076 to -0.015)
201 o —i 0.013 (~0.029 to 0.054)
189 —e : ~0.042 (~0.087 to 0.002)
117 4 e ~0.068 (~0.125 to —0.012)
|
390 | ———i ~0.013 (~0.044 0 0.017)
117 4 — ~0.069 (~0.125 to -0.012)

-0.15 -0.1 -0.05 0 0.05 0.1
Difference in change in trough FEV, (L)

< >

Tiotropium plus Indacaterol/
Salmeterol/Fluticasone Glycopyrronium
Better Better

Chapman KR, et al. ArRdéspirCritCare 2018;198:32939




TRIPLE THERAPY - Impact of glycopyrronium vs placebo
added to beclometasone dipropionate and formoterol:
TRILOGY

I BDP/FF/GB (N=67)

[ BDP/FF (N=680)

— BDP/FF/GB
== BDP/FF

o0
=
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e
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=
v
v
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X
v
T
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i
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D
c
c

HR 0-80 (95% C10-67-0-97); p=0-020

Probability of having experienced an exacerbation (%)

26

. Time since randomisation (weeks)
Number at risk

Moderate/severe Moderate Severe BDPJFF/GB 687 669
exacerbations exacerhations exacerbations BDP/FF 680 649

BDP, beclometasone dipropionate; FF, formoterol fumarate; GB, glycopyrronium bromide; HR, hazard ratio Singh et al. Lancet. 2016: 388: 963-973



Key points: ordfeatments

A PDE4 inhibitor
A Improves lung function and decreases exacerbations in patients

A In patients with chronic bronchitis, severe to very severe COPD
and a history of exacerbationg)

A who are on fixeeHdose LABA/ICS combinatiors} (

A Longterm macrolides(azithromycin, erythromycin)
A Reduces exacerbation over one yeay. (
A Is associated with an increased incidence of
A bacterial resistanceX)
A hearing test impairmentsg).

A NAC and carbocysteine
A Reduce the risk of exacerbations
A In select (Asian) populations of patients with COBD (

A Statins, leukotriene modifiers, vasodilators, antitussivesO



Oral therapies for the reduction of COPD exacerbations:
PDE4 inhibitors and macrolides

Placebo == Azithromycin

Placebo group B Roflumilast group 100

1.0 —
0.927 0.921
OR: 0.58 (0.42 0.79; p<0.001)
80 —

0.805

0.8 -

0.742

60 —
0.6

50% free

0.4 40

Mean rate of COPD exacerbations
per patient per year?!

0.2 7] 20—

Proportion free of COPD exacerbation (%)2

Intention to treat Per protocol 0

[ [ [ [ [ [ |
0 60 120 180 240 300 360 420

Number at risk

Patients with at least Placebo 432; Placebo 369;
one exacerbation (n) roflumilast 380 roflumilast 310 Follow- up (days)
Number at risk
Rate ratio (95% Cl) 0.868 (0.753i1 1.002) 0.806 (0.688i 0.943) Azithromycin 47 34 26 21 18 16 8
Two-sided p value 0.0529 0.0070 Placebo 45 20 12 6 3 2 1

1. Martinez FJ, et al. Lancet 2015
2.Uzun S, et al. Lancet Respir Med 2014
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Nonpharmacologic Therapy to Manage COPD

SMOKING CESSATION PATIENT EDUCATION VACCINATION

NON
-RNATIVES

Global Initiative for Chronic Obstructive Lung Disease. Global strategy for the diagnosis, management, and prevantion of chro
obstructive pulmonary disease. Updated 2008.



Based on GOLD groups, personalized design could include:

¢addressingoehavioralrisk factors, including
smoking cessation, maintaining or increasing physical activity, and
ensuring adequate sleep and a healthy diet.

¢ learning to sekmanage breathlessness, energy
conservation techniques, and stress management strategies.

¢ avoiding aggravating factors, monitoring and
managing worsening symptoms, having a written action plan and
maintaining regular contact/communication with a healthcare
professional.

¢ discussing with their healthcare providers palliative
strategies and advance care directives.



Non-pharmacological treatment

(U(B‘
e

FIGURE 4.4

© 2019 Global Initiative for Chronic Obstructive Lung Disease



MeasurementsDecline in FEMan be tracked by spirometry performed at
least once a year.

SymptomsAt each visit, information on symptoms since the last visit should
be collected, including cough and sputum, breathlessness, fatigue, activity
limitation, and sleep disturbances.

ExacerbationsThe frequency, severity, type and likely causes of all
exacerbations should be monitored.

Imaging.If there is a clear worsening of symptoms, imaging may be
indicated.

Smoking statusAt each visit, the current smoking status and smoke
exposure should be determined followed



In order to adjust therapy appropriately as the disease progresses, each-follow
up visit should include a discussion of the current therapeutic regimen.

Monitoring should focus on:
Dosages of prescribed medications.
Adherence to the regimen.
Inhaler technique.
Effectiveness of the current regime.
Side effects.

Treatment modifications should be recommended.



Global Initiative for Asthma (GINA)

What 60s new I n GI NA

GINA Global Strategy for Asthma
Management and Prevention

This slide set is restricted for academic and educational purposes only. No additions
or changes may be made to slides. Use of the slide set or of individual slides for
commercial or promotional purposes requires approval from GINA.

© Global Initiative for Asthma



Background to changes in 2019-t he r i1 sks of

AsTpns

Patients with apparently mild asthma are at risk of serious adverse events

301 37% of adults with acute asthma }

had symptoms less than weekly in previous

16% of patients with near-fatal asthma
3 months (Dusser, Allergy 2007)

151 20% of adults dying of asthma
Exacerbation triggers are variable (viruses, pollens, pollution, poor adherence)

Inhaled SABA has been first-line treatment for asthma for 50 years

This dates from an era when asthma was thought to be a disease of
bronchoconstriction

Patient satisfaction with, and reliance on, SABA treatment is reinforced by its rapid
relief of symptoms, its prominence in ED and hospital management of exacerbations,
and low cost

Patients commonly believe thatin My r e |
they often donoét see

|l Ves me SoCc ONn
d f or addi t

~
> @

© Global Initiative for Asthma, www.ginasthma.org
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Background to changes in 2019 - the risks of SABA-only treatment s/ T\:

=

AsTpns

Regular or frequent use of SABA is associated with adverse effects

b-receptor downregulation, decreased bronchoprotection, rebound
hyperresponsiveness, decreased bronchodilator response (Hancox, Respir Med 2000)

Increased allergic response, and increased eosinophilic airway inflammation
(Aldridge, AJRCCM 2000)

Higher use of SABA is associated with adverse clinical outcomes

Dispensing o f c@ngters per year (average 1.7 puffs/day) is associated with higher
risk of emergency department presentations (Stanford, AAAI 2012)

Di s p e n s 12rcanisters per@ear is associated with higher risk of death
(Suissa, AJRCCM 1994)

© Global Initiative for Asthma, www.ginasthma.org



GINA 2018 T main treatment figure

AsTant

Step 1 treatment is for Diagnosis
patients with symptoms ’

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence

<twice/month and no risk
factors for exacerbations

Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

Asthma medications

Non-pharmacological strategies

Previously, no controller

Treat modifiable risk factors

was recommended for |
Step 1, i.e. SABA-only ; '
treat ment waps ORreferredo STEP5
STEP 4
Referfor | )
STEP 3 add-on Not for children <12 years
PREFERRED | STEP 1 STEP 2 . trezt!;ent **For children 6-11 years, the
CONT%%IBLIEE Med/high  ‘tiotropium*t | preferred Step 3 treatment is
ICS/LABA anti-IgE, medium dose ICS
Low dose anti-L5" # ot bed
Low dose ICS *x *For patients prescribe
e Bh BDP/formoterol or BUD/
formoterol maintenance and
Other |Consider low: Leukotriene receptor antagonists (LTRA) Mead/high dose ICS: Add tiotropium™: Add low reliever therapy
controller | doselCS Low dose theophylline* LowdoselICS + : Med/highdose : dose OCS
options LTRA ICS+LTRA t Tiotropium by mist inhaler is
(or + theoph™) (or + theoph”) an add-on treatment for
A ded SABA patients 212 years with a
As-needed short-acting beta2-agonist (SABA S-neege oF | history of exacerbations
RELIEVER g g ( ) low dose ICS/formoterol? i

GINA 2018, Box 3-5 © Global Initiative for Asthma, www.ginasthma.org



Box 3-5A
Adults & adolescents 12+ years
Personalized asthma management:
Assess, Adjust, Review response
Symptoms

Asthma medication options:
Adjust treatment up and down for

individual patient needs

to prevent exacerbations
and control symptoms

Other
controller options

PREFERRED

RELIEVER
Other

reliever option 3
* Off-label; data only with budesonide-formoterol (bud-form)

As-needed low
- dose

- |CS-formoterol *
- Low dose ICS

: taken whenever
: SABA is taken A

Exacerbations Side-
effects Lung function
Patient satisfaction

Confirmation of diagnosis if necessary

Symptom control & modifiable
risk factors (including lung function)
Comorbidities

Inhaler technique & adherence Patient

goals

Treatment of modifiable risk factors
& comorbidities

Non-pharmacological strategies
Education & skills training Asthma

medications

STEP 2

Daily low dose inhaled corticosteroid (ICS),
or as-needed low dose ICS-formoterol *

Leukotriene receptor antagonist (LTRA), or
low dose ICS taken whenever SABA taken A

As-needed low dose ICS-formoterol *

| STEP 3

Low dose
- ICS-LABA

Medium dose
- ICS, or low dose
ICS+LTRA #

STEP 4

i Medium dose
. ICS-LABA

High dose ICS,

3 add-on
tiotropium, or
i add-on LTRA #

STEP 5

High dose ICS-
LABA

Refer for
phenotypic
assessment
Nadd-on
therapy,
e.g.tiotropium,
anti-IgE,
anti-IL5/5R,
anti-lIL4R

Add low dose
OCS, but
consider
side-effects

As-needed low dose ICS-formoterol y

As-needed short-a ¢ t i ,nagonist (SABA)

A Off-label; separate or combination ICS and SABA inhalers

© Global Initiative for Asthma, www.ginasthma.org
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y Low-dose ICS-form is the reliever for patients prescribed bud-

form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with allergic
rhinitis and FEV >70% predicted



Shouldrecommendations about startil@3reatment for mild asthme

be based on symptom frequency: a phetS Y O latBsis of the
START study

AICS treatment is recommended for patients with symptoms on more
than 2 days per week

AAssess the validity of the previous symptont & SR Odzi 2
ICS

APosthoc analysis of the 3 year inhaled Steroid Treatment As Regular
Therapy (START) study with mild asthma diagnosed within the
previous 2 years and no previous regular corticosteroids were
NJszYAaSR 02 NBOSAUS 2y O0OS RI%E
3SR fMmMm &@SIENAR Hnan >30 2N LJX | OS

ReddeHK, et al. Lancet 2017; 389: tbb



¢CAYS (2 UNAZA-icladde@s NS

(hospital admission, emergency treatment, or de¢ath

10 - 0 to 1 symptom days perweek - »1to =2 symptom days per week . »2 symptom days per week

84 — Placebao — -
74 — Budesonide m .
b

with SARE (94
LM
I

Cumulative proportion

HR 054 (95%(10.34-0.86) /. HR 060 (95% C10-39-093) - HR 0:57 (95% (1 0-41-079)

0 I I | | | | | | |
0 1 2 3 0 1 2 3 0 1 2 3

Time (years) Time (years) Time (years)

Number at risk
Placebo 1082 932 881 836 797 766 409 963 836 779 746 711 671 371 1516 1287 1201 1147 1089 1047 561
Budesonide 1102 978 927 880 843 814 457 951 836 794 740 715 691 352 1524 1355 1264 1196 1152 1095 G574

ReddeHK, et al. Lancet 2017; 389: tbb



Overall change in (A) prebronchodilator FEV1 (% predicted) and
postbronchodilator FEV1

A Prebronchodilator FEV1 (% predicted) B Postbronchodilator FEV1 (% predicted)
Baseline symptom Meandifference pucier 5asellne symEtDm Mea néillﬁe e Poacuo
days per week (95%C1) dys per wee (95%Cl)
Year1 i Veard i ——
> . —— 101 (1:01t0 2:81) 2 | 147 (08010 214)
=1tn<? i s 248 [lﬂﬁltﬂ 3'5'::'] |:|£1-3 »1tosl i 158 [D?E to 2-40) DQE
0to1l i s 272 (16610 378) Otol i 155 (0-77 to 2-33}
YE‘E'E i YE'E'E E—.—
22 . 153 (06110 245) >2 o 076(0-03t01:49)
>1to<2 | —— 141(0-25t0257) 043 >1tosl : 056 (-0-34to 1-46) 032
| L
Otol [ 234(126t0 3-42) Otol ! 1-44 (0580 230)
1 é Crrr o r T é 1 Crrrrrrrrrrorr
7654321012345 7 76-5-4-32-10112345°6
+— — +— —
Favours placebo Favours budesonide Favours placebo Favours budesonide

ReddeHK, et al. Lancet 2017; 389: tbb



Symptomfree days in patients randomly assigned to
budesonide versus placebo

100 0to 1 symptom days perweek _ >1to<2 symptom days perweek _ >2 symptom days per week

I e ————— — —— T ]

704 . - |
60- - . .;:"I
- -
40 - 1
30 - -
20 - -
— Budesonide

107 Placebo p<00001 | p<00001 | p<00001

0 | | | | | |
0 1 2 3 0 1 2 3 0 1 1 3

Time (years) Time (years) Time {years)

Mean symmptom- fres days (%)




The IN EW ENGLAN DD
JOURINAL of MEDICIN E

ESTABLISHED IN 1812 MAY 17, 2013 WO L. 378 M. 20

Inhaled Combined Budesonide—Formoterol as INeeded
in Mild Asthma

Terbutaline as needed —— Budesonide—formoterol as needed Budesonide maintenance
(N=1277) (N=1277) (N=1282)

A Severe Exacerbation

0.25— Budesonideformotercl vs. terbutaline, P=0.001

E Budesonide—formotercl vs. budesonide, P=0.52
o=t
=

33— 0. 20—+

E 0.7 5 —

@ 0.15—

@O

K

0. 10—

L~ —]

o0 0.50

_—

= 0.05—

I

5

= 0.254 .00

= O

=

2

oo

0. 00 | T T T T T T T T T T

T
Lo 4 8 12 16 20 24 28 32 36 40 44 48 52

weeks
Mo. at Risk
Terbutaline as needed 1277 1237 11990 1153 1131 1102 1084 1067 1033 1024 1017 Q37 Qrr 731
Budesonide—formoterol as neaded 1277 1258 1235 1218 1207 1179 1172 1159 11338 1127 11192 1097 1086 822
Budesonide maintenance 1282 1264 1238 1226 1201 1172 1159 1150 1136 1123 1110 1088 1076 811

hQ. @ N}y S t aEnglMed 2018:®78:186%6




The IN EW ENGLAN DD
JOURNAL o MEDICINE

ESTABLISHED IN 1812 MAY 17, 2013 WO L. 378 M. 20

Inhaled Combined Budesonide—Formoterol as INeeded
in Mild Asthma

B Moderate or Severe Exacerbation

0.25— Budesonide—formotercl vs. terbutaline, P=0.001
1.00— Budesonideformoterol vs. budesonide, P=0.44
0. 20—
W
B
a 0.75 0,15
zs
—
£a-]
= =2
= 0.50—
T E 0.05—
3
=
= w0 0.0G T T T T T T T T T T T T T
® ° o025 o 4 2 12 16 20 24 28 32 36 40 44 48 52
[=] i
B _é/—’—’_,/_d_’_j
D‘{]D_ T T T T T T T T T T T T T
0 4 2 12 1& 20 24 28 32 36 40 44 48 52
Weeks
MNo. at Risk
Terbutaline as needed 1277 1210 1143 1098 1069 1031 1010 990 Q55 934 923 888 aFr a0
Budesonide—formoterol as neaeded 1277 1252 1227 1204 1184 1142 1130 1l1l1le 1089 1073 1067 1040 10238 TTa
Budesonide maintenance 1282 1257 1224 12206 1175 1143 1125 1111 10892 1074 1057 1031 1017 Te3

hQ. @ N}y S t aEnglMed 2018:®78:186%6




The T EWW EMNGLANID JOURNAL of MEDICI N E

OR ICGGT N A L

AR T ICILLE

As-INeeded Budesonide—Formoterol versus
Maintenance Budesonide 1n Mild Asthma

A Change in Prebronchodilator FEV, from Baseline
180+

1e0-
140+

120+

Budesonide maintenance

100

80—

60—

40—

Change in Prebronchodilator FEV,
(mi)

20—

Budesonide—formoterol
as needed

I

Change from baseline in prebronchodilator FEV,
Budesonide—formoterol as needed, 104.0 ml
Budesonide maintenance, 136.6 ml

Difference, -32.6 ml (95%6 Cl, -53.7 to —-11.4)

P=0.003

MNo. of Patients
Budesonide—formoterol as needed 1984
Budesonide maintenance 1953

| | | | | | |
24 28 32 36 40 44 48

Weeks

1932
1908

52

1914
1880

Bateman ED, et al. NelanglJ Med 2018;378:18%87
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OR IGIMNAL AR TICILE

As-INeeded Budesonide—Formoterol versus
Maintenance Budesonide 1n Mild Asthma

B Change in ACQ-5 Score from Baseline

0.7 — Change from baseline in ACQ-5 score
Budesonide—formoterol as needed, —0.35
0.1 Budesonide maintenance, —0.46
Difference, 0.11 (95% CI, 0.07 to 0.15)

w 00— - —— - — - — e 1 P<OOQOL1 __ ____ _ __ o _____

[=]

L=

I

0.1

ot

< —0.2

B

& _0.3- Budesonide—formoterol as needed

= ] X

O —0.44 pd {

T Budesonide maintenance
—0.5- L E
-0.6 T T T T T T T T T T T T T T
(] 4 8 12 16 20 24 28 32 16 40 44 48 52
Weeks

No. of Patients
Budesonide—formoterol as needed 1941 1898 1862
Budesonide maintenance 1919 1887 1340

Bateman ED, et al. NelanglJ Med

IMNT1Q-QVD7Q-10Q07°XK07



Box 3-5A Confirmation of diagnosis if necessary $ - 2
Adults & adolescents 12+ years Symptom control & modifiable S
risk factors (including lung function)

Comorbidities ASTEMd

Inhaler technique & adherence Patient
goals

See severe asthma
Pocket Guide for
details about Step 5

Personalized asthma management:
Assess, Adjust, Review response

Symptoms
Exacerbations Side-
effects Lung function
Patient satisfaction

' Treatment of modifiable risk factors

L " & comorbidities
Non-pharmacological strategies

Education & skills training Asthma

Asthma medication options: dcat STEP 4
Adjust treatment up and down for medications Refer for
L . 3 : ~ phenotypic
individual patient needs ] STEP 3 . Medium dose | assessment
..................... STEP 2 - ICS-LABA Nadd-on
STEP 1 Low dose therapy,
_ Daily low dose inhaled corticosteroid (ICS), - ICS-LABA ’ Z'n%'f'lgté‘m'”m'
to Srevent Iexacerbations As-needed low | gr as-needed low dose ICS-formoterol * anti-IL5/5R,
and control symptoms : dose [
- ICS-formoterol * 5 : '
Other : Low dose ICS Leukotriene receptor antagonist (LTRA), or Medium dose High dose ICS} Add low dose
controller options  : taken whenever | low dose ICS taken whenever SABA taken A ICS, or low dose : add-on - LiCs, sl
© SABA is taken A ICS+LTRA#  tiotropium, or | consider
: . add-on LTRA #| side-effects
PREFERRED : As-needed low dose ICS-formoterol * As-needed low dose ICS-formoterol §
RELIEVER :
_ Cther - As-needed short-a ¢ t i ,Ragonibt (SABA)
reliever option
* Off-label; data only with budesonide-formoterol (bud-form) y Low-dose ICS-form is.the reliever for pa_ltients prescribed bud-
A Off-label; separate or combination ICS and SABA inhalers form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with allergic

© Global Initiative for Asthma, www.ginasthma.org rhinitis and FEV >70% predicted
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Terminology

AsTpns

w0d

Uncontrolled asthma
Frequent symptoms and/or flare-ups (exacerbations)

Many of these patients may potentially have mild asthma, i.e. their asthma could be
well-controlled with low dose ICS, if taken regularly

Difficult-to-treat asthma
(not difficult patients!)
Asthma uncontrolled despite prescribing high dose preventer treatment

Contributory factors may include incorrect diagnosis, incorrect inhaler technique, poor
adherence, comorbidities

Severe asthma
NnSevere asthmao has ha d(TaynaBRy2008 Refldél RIRCENIZD09) Me a N i |

Now defined as asthma that is uncontrolled despite maximal optimised therapy and treatment of
contributory factors, or that worsens when high dose treatment is decreased (Chung, ERJ 2014)

l.e. relatively refractory to corticosteroids (rarely completely refractory)
A retrospective definition, dependent on how thoroughly contributory factors are excluded

© Global Initiative for Asthma, www.ginasthma.org




WITI4p N
//(‘

How common IS severe asthma?

wod

AsTant

Box 1. What proportion of adults have difficult-to-treat or severe asthma?

o004
24% 17% 3.7%
GINA Step 4-5 difficult-to-treat asthma @® severe asthma
treatment = GINA Step 4-5 freatment = GINA Step 4-5 treatment
+ poor symptom control + poor symptom control
+ good adherence and
inhaler technique

These data are from a Dutch population survey of people 218 years with asthma?

Hekking et al, JACI 2015

© Global Initiative for Asthma, www.ginasthma.org
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Eosinophilic
asthma

Allergic eosinophilic inflammation

« Eosinophil ++

» Neutrophil -

- Epithelial damage ++

» Mucus +

» Reticular basement membrane thickening ++
« Airway smooth muscle mass ++

Non-allergic eosinophilic inflammation

« Eosinophil ++

» Neutrophil -

- Epithelial damage ++

» Mucus +

= Reticular basement membrane thickening ++
= Airway smooth muscle mass ++

Airway smooth muscle

Epithelium and reticular basement membrane

Pollutants,
oxidative stress

Pollutants,
microbes

Pollutants,
oxidative stress,
microbes

Neutrophil

Mixed granulocytic asthma

« Eosinophil +

» Neutrophil +

- Epithelial damage ++

» Mucus ++

» Reticular basement membrane thickening +
« Airway smooth muscle +

J Macrophage

e

/A

T

Non-eosinophilic
asthma

Paucigranulocytic

« Eosinophil -

» Neutrophil -

- Epithelial damage +

= Mucus +/-

» Reticular basement membrane thickening +/-
. = Airway smooth muscle mass +

.-.‘ \§
T
&3 °:  ‘
1 L3
,°
L ..
N oH?
._°V ..‘

Type 1 and type 17 neutrophilic inflammation
» Eosinophil -

= Neutrophil ++

- Epithelial damage ++

» Mucus ++

= Reticular basement membrane thickening +

= Airway smooth muscle mass +




Inflammatory mechanisms and pathobiologic features leading to severe asthma

o g - n < ¥ - R N N -
Yy in matio =N 2 inflammatio
~ Antigens | . Irritants, pollutants, microbes, and vi'rusga
o - s S AR LR \
=] Ll 9\9
‘ "'d.. ‘ ‘c .9 : 1

¥
L
|

IL-33 . IL-6

= GM-CSF

(=5

IFN-y
TNF-« |

=~ Leukotriene By

Leukotrienes

CXCR2
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G(c)glllet Dendritic i&g (I/U Allergens ©

cell

Viruses

©

Helminths . ©

“ Toll like

' receptor ¢
(TLR)

TN TN

|—{ AMG 157 ]
¢ \ Drives T2 inflammation

B cells Mast cells Dendlniitic CDA4T cells
\ Ce

CDS8T cells NKT cells

ILC2

Basophils

-
N\ C Q

'

\

|

Eosinophils

[

Dupilumab
(via IL-4R a binding)

Omalizumab Mepolizumab
Ligelizumab Reslizumab

[ Benralizumab ]_| 1L-5Ra
(receptor)

Lebrikizumab 1

—>>
}—' |—( Tralokinumab J

)

— i 00




Severe uncontrolled asthma

L

Vv Check and try to improve comorbidities; exposure; adherence and proper treatment [Step & GINA guidelines)

!

Vv Consider changing treatment strategy [i.e. single formoterol/ICS inhaler use| or device [MDI to DPI or vice versa

v

Assess phenotype [clinical features] and endotype [biomarkers)

v '

T2-high asthma T2-low asthma
|Atopy+, IgE »100 IU-mL"", Feno »30 ppb, blood EOS 300 pL-", sputum EQS »2%)] [Atopy—, IgE <100 IU-mL"", Feno <30 ppb, bloed EOS <300 pL-!, sputum EOS <2%)]

—P| Allergic predominance [table 2|

—| Omalizumab || OCS |

»| Macrolides? || CXCR27 |

— Blood EOS <200 pL™!
Neutrophilic asthma

—| Eosinophilic predominance [table 2] ——p{  Anti-IL-5 | [ OCS | [ Anti-IL-4Ret | | (sputum NEU >60%) [
: 5 i
| - moxns
: Aspirin intolerance
e orreneesssann LTRAs P T o 5
! Severe allergic rhinitis i 1 Asthma associated with +EHH ______ g F e I
' remodelling changes | H IR R as1:,r|
i Omalizumak or anti-1L-5 I l 0cs I . ------------------------------------- Fixed airway
—h-lﬁ.llergin:;"eusinnphilic overlap [table 2] ]—h :

| Anti-IL-4Ra? | |CHThEantagnni5t?|

: Allergic bronchopulmonary mycosis |
[fungus-specific IgE or SPT+, 5 - - =
_*E bronchiectasis, blood eosinophilia, ;I # OCS | | Antlfungalsl | DU I
markedly elevated IgE] :

obstruction

F Obesity-related asthma beeeeeesesemmnmmmnnane I-I Weight loss ||E!ariatri:: surgery?

.....................................

Paucigranulocytic asthma
P [sputumn NEU <40%, EOS <2%]

Zervas E, et al. ERJ Open Res 2018; 4. 00125-2017



SPECIALIST CARE; SEVERE ASTHMA CLINIC IF AVAILABLE

Assess and treat severe asthma phenotypes

Continue to optimize management as in section 3 (including inhaler technique, adherence, comorbidities)

e

T | J
|
—4 5 Assess the severe asthma phenotype j )‘ /I

Consider non-biologic treatments )
and factors contributing to symptoms,
quality of life and exacerbations
Is add-on
" thma ph type during high d = Consider adherence tests ﬁ]Tj"'.f-"E 2 biologic ves .
Assess the severe asthma phenotype during high dose I ; . . erapy available/
) = Consider increasing the ICS
ICS treatment (or lowest possible dose of OCS) dose for 3-6 ths affordable?
- Consider AERD, ABPA,
Type 2 inflammation chronic rhinosinusitis, nasal \Lﬂo
. : : polyposis, atopic dermatitis
?m.d‘dzpa_ﬁ'eﬂf hawve * Blood eosinophils 2150/pl andfor yes _ [c_linical Ti:,'rpe 2 phenotypes if add Type 2 biologic therapy
:h? E“E_""EJ'; = FeNO =20 ppb andfor rrggtﬁﬂﬁifc add-on is NOT available/affordable
= Sputum eosinophils 22%, andfor o = Consider higher dose ICS, if not usad
= Asthma is clinically allergen-driven —

andfor
Mate: thess are nof the .
criteria for add-on = Meed for maintenance TS

biologic therapy (zee Gh) (Re bi y . hils i
FeMNO up to 3x, on lowest possible
OCS dose)

Investigate for comorbidities/differential diagnoses
and treatfrefer as appropnate

- Consider: CBC, CRP, lgG, IgA, 1gM, IgE, fungal
precipitins; CXR and/or HRCT chest; DLCO

- Skin prick testing or specific IgE for relevant allergens,
if not already done

- Other directed testing (e.g. ANCA, CT sinuses, BMNPF,
echocardiogram) based on clinical suspicion
Consider need for socialipsychological support

Involve multidisciplinary team care (if available)

Invite patient to enroll in registry (if available) or
clinical trial (if appropriate)

= Consider non-biclogic add-on therapy
(e.g. LABA, tiotropium, LM/LTRA, macrolide®)
= Consider add-on low dose OCS, but
implement strategies to minimize
side-effects
1
+ Stop ineffective add-on therapies
I -
|
I If no evidence of Type 2 inflammation:
\ = Review the basics: differential diagnosis, inhaler
ll'l. technique, adherence, comorbidities, side-effects
! + Avoid exposures (tobacco smoke, allergens, imtants)
\ + Consider investigations (if available and not done)
—— - Sputum induction
- High resoclution chest CT
- Bronchoscopy for alternative/additional diagnoses
+ Consider add-on treatments
- Tnal of tietropium or macrolide” (if not already tned) l\

- Consider add-on low dose OCS, but implement
strategies to minimize side-effects Mot currently

- Stop ineffective add-on therapies sligible for biologics
+ Consider bronchial thermoplasty (+ registry)

* o label



SPECIALIST CARE; SEVERE ASTHMA CLINIC IF AVAILABLE

Assess and treat severe asthma phenotypes cont'd

—

_

Continue to optimize management as in section 3 (including inhaler technique, adherence,

Consider add-on biologic Type 2
targeted treatments

comorbidities)

Is the patient eligible for anti-IgE
for severe allergic asthma?

+ Sensitization on skin prick testing or specific IgEo
+ Total serum IgE and weight within dosage r:lngeﬂ‘
- Exacerbations in last year @

» Consider add-on Type
2-targeted biologic for
patients with exacerbations {
or poor symptom control f
on high dose ICS-LABA, |
who: O
- have ecsinophilic or

allergic biomarkers, or
- need maintenance OCS

= Consider local payer
eligibility criteria ©

What factors may predict good \
asthma response fo anti-lgE? |I
» Blood eosinophils =260/l ++

= FeNO =20 ppb + |
+ Allergen-driven symptoms +

= Childhood-onset asthma +

\ Choose one
R\‘ if eligible;
tnal for at least

Anti-IL5 / Anti-ILSR

and predictors of

response when choosing f
between available II'I Is the patient eligible for anti-IL5/ anti-IL5R
therapies | for severe eosinophilic asthma?

+ Also consider cost, dosing
frequency, route (SC or
V), patient preference | |

l |

| = Exacerbations in last year ©
- Blood eosinophils =300/ul ®

no
no

What factors may predict good r/,, 4 months and
ASSoSs response

asthma response to anti-ILS5R? f

» Higher blood ecsinophils +++ f

* More exacerbations in ‘
previous year +++

= Adult-onset of asthma ++ |

« Masal polyposis ++ i

Which biologic Is the patient eligible for anti-IL4R
is appropriate to ... for severe eosinophilic/Type 2 asthma?
start first? ype

+ Exacerbations in lastyearﬂ
- Blood eosinophils 2150/pl™ or FeNO 225 ppb™
... or because of need for maintenance OGS0 ?
|
_J,f' Eligible for none?
Retum to section 6@

F

© Check local eligibility criteria for specific biologic
therapies as these may vary from those lisfed

What factors may predict good
asthma response to anti-IL4R7?

» Higher blood ecsinophils +++
= Higher FeNO +++

Anti-IL4R may also be used fo treat
» Moderate/severe atopic dermatiis
« Masal polyposis

=

' Extend irial to
6-12 months

unclear

asthma VS

response? Good response
o to T2 targeted

no therapy

STOP add-on

Consider switching
to a different Type
2-targeted therapy,
if eligible

no

o

Little/no response
to T2-targeted
therapy



SPECIALIST AND PRIMARY CARE IN COLLABORATION

Monitor / Manage severe asthma treatment

Continue to optimize management

as in section 3, including:
» Asthma: symptom control,

exacerbations, lung funchon

L]

Inhaler technigue

« Type 2 comorbidities Adherence

e.g. nasal pelyposis, atopic dermatitis o
« Medications: treatment intensity, Comorbidity management
side-effects, affordability Patients’ social/lemotional needs
+ Patient satisfaction = Two-way communication with GP for
ongoing care

L]

L]

L]

If good response to Type 2-targeted therapy
- Re-evaluate the patient every 3-6 months'®

For oral treatments: consider decreasing/stopping OCS first,
Yes then stopping other add-on medication

For inhaled treatments: consider decreasing after 3-6 months;
continue at least moderate dose ICS

Re-evaluate need for ongoing biclogic therapy

Oirder of reduction of treatments based on observed benefit,
potential side-effects, cost and patient preference

Notes:

If no good response to Type 2-targeted therapy
+ Stop the bioclogic therapy

« Rewview the basics: differential diagnosis, inhaler technique,
adherence, comorbidities, side-effects, emotional support

+ Consider high resolution chest CT (if not done)
+» Reassess phenotype and treatment options
no - Induced sputum (if available)
- Consider add-on macrclide®
- Consider add-on low dose OCS, but implement strategies to
minimize side-effects
- Consider bronchoscopy for alternative/additional diagnoses
- Consider bronchial themoplasty (+ registry)
+ Stop ineffective add-on therapies
Do not stop ICS






