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Time to reform taxonomy of
airways disease

..... once we have cast diseases into these vast
receptacles, these aetiological dustbins, they are
satisfactorily accounted for. | believe that those brave
enough to lift the lids off these bins and poke about
among the rubbish there may find clinical salvage of
inestimable value.

Asher et al. British Medical Journal 1954;ii:460-62
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“We propose a revolution in thinking about asthma
that is generalisable to all airways diseases.”

A Commission by The Lancet
eAgusti et al. European Respiratory Journal 2016;47:410-9 _

ePavord et al. Lancet 2018; 391:350-400




What has changed? Why is
mechanism based management
ready for the big-time?

 Progress against key outcomes has stopped

« New methods to measure airway
inflammation have exposed several
damaging assumptions/over-simplifications

» Management guided by these measures looks
feasible and more effective than our current
approach.

» New treatment options have inflammatory
phenotype-specific benefits.
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inflammation

Assumption 1: The diagnosis of . .
asthma as variable airflow obstruction IFOSIS
is feasible in non-specialist care and
has value. It helps clinicians and

Ve patients make good treatment

decisions - i.e. the initiation of inhaled

ks corticosteroids (ICS)
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Asthma diagnosis.
Problems in non-specialist
care

 Available tests have low sensitivity, meaning that it
is difficult to rule out the diagnosis

* There is pressure to make an early diagnosis

- There are few options other than a trial of
treatment

+ Conditions confused with asthma commonly improve
spontaneously; this could create the illusion that a
trial of treatment has been successful so treatment
will be continued unnecessarily



Over-diagnosis of asthma
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Asthma diagnosis. Being
clear about the question

What is the risk of a poor outcome (i.e. severe
asthma attack, decline in lung function)?

How likely is this patient to respond to inhaled
corticosteroids and how hard should | push?

Is it asthma? vs What asthma do they have?



FeNO as a predictive biomarker: response
to ICS

(N=76) 16 patients with
asthma and 12
without benefitted
from the ICS they
were prescribed

FeNO, fractional exhaled nitric oxide; GP, general practitioner
Martin MJ, et al. Thorax 2016;71:562-564



ROC curve for FeNO and asthma diagnosis

100+

ROC 0.62; P=0.09
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FeNO, fractional exhaled nitric oxide; ROC, receiver operating characteristics
Martin MJ, et al. Thorax 2016;71:562-564.



ROC curve for FeNO and response to ICS at

4 weeks
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FeNO, fractional exhaled nitric oxide; ROC, receiver operating characteristics
Martin MJ, et al. Thorax 2016;71:562-564



Prevalence of

asthma attacks

Markers of Type-2 inflammation and
risk

Prevalence of
asthma-related ED visits

FEND *gp'b

Mumber of subjects per group (n), according to levels of FEnD and B-Eos.

7,827 1,002 167 T <0.3 x 10%/L
1,806 478 215 PR >0.3-0.5 x 109/L

>0.5 x 109/

4498 168 T
| omstrero | mermaacrno | ngveo |

<25 ppb 25-50 ppb  >50 ppb

Malinovschi et al. J Allergy Clin Immunol 2013;132:821-7
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Meta-analysis of studies investigating
FeNO guided management of asthma

Analysis |.1. Comparison | Asthma treatment tailored on FeNO versus clinical symptoms, Outcome |
Number of participants who had = | exacerbations over study period.

Review: Exhaled nitric ceade levels to guide treatment for adults with asthma
Comparscre | Asthma treziment tailored on FeMNC verswus dinical symiptoms

Cwtcome | Mumber of parficpants who had > | exacerbations over study period

Study or subproun FeMO stratepy Control strategy lop [Odds Ratio] Cikels Rafio Whzight Cidds Ratio
| M [=E) I Fioaed 2 5% IV Feeed 25% O
Henkoop 2014 aw 03 L4443 (4544) — 431% Ot [ 26, 154 )
Poweall 201 1 109 L7344 (3924) e 4% 048 [ 27, 085
Shawr 2007 58 40 05746 (4267 —& il % 056 [ 024, 130
St 2005 4 44 LIBET (D4eRT) ™ 34% 147 [ 055, 369 ]
Sy 2013 o3 a4 07344 (03679) — NB%E 048 [ 024, 100 ]
Total (95% CI) 497 508 - 100.0 %  0.60 [ 0.43, 0.84 )
Heteropeneity: (hi2 = 46|, df = 4 (P = 033} P =13%
Test for overall effect: 7 = 200 (P = Qd02T)
Test for subproup difierences Mot applicble
1 1 | |

[al] |
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Petsky HL, Kew KM, Tumner C, Chang AB. Favours FelNG straiegy Favours control strategy
Exhaled nitric mdide levels to guide treatment for adults with asthma.
Cochrane Dotabase of Systematic Reviews 2016, Issue 9. Art. No.: CD011440.
DON: 10.1002/14651858.C0011440. pub2.



Asthma COPD

Environmental factors (i.e Environmental factors (i.e

‘allergen) and genetic factors ~ smoking) and genetic factors
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Sputum eosinophil counts in asthma and
COPD

1007

A *
Q A
S 301 N %,
R A Aqaa
= 101 s 4
g. :A it‘
= | = :
.(I) " AA ‘ A
g . i .

a. A

g 1- s, s .,
- a A A
~ad A Aa A
= A AA
2 0.3 as
N AA AAA AAA

Asthma COPD Normal

Brightling et al. Lancet 2000;356:1480-85;
Green et al. Thorax 2002; 57:875-879
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Change in FEV, (1)
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15 >11% (n=30)
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0 14
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Meijer et al . CEA 2002;32:1096-03
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<1.3 1.3-4.5 >4.5

Eosinophil count
Brightling et al. Lancet 2000;356:1480-85



The effect of addition of fluticasone
furoate to vilanterol by blood eosinophils
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Pascoe et al. Lancet Resp Med 2015;3:435-42
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FIGURE 4.3

© 2019 Global Initiative for Chronic
Obstructive Lung Disease



Asthma COPD

Environmental factors (i.e Environmental factors (i.e
allergen) and genetic factors = smoking) and genetic factors

Neutrophilic airway
inflammation

Assumption 3: Symptoms, ibrosis
airway dysfunction and airway

inflammation are on the same
causal pathway. Symptom control ation

IS an appropriate and adequate
treatment target for anti-
/flammatory treatment



The FACET study
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75 ( — Higher-dose budesonide plus formoterol
- Lower-dose budesonide plus formoterol

Higher-dose budesonide
— Lower-dose budesonide

FEV, (% of predicted value)

Exacerbations (/yr)
Severe  Mild

091 354

-1 0 1 2 3 6 9 12

Month
Pauwels et al New Engl J Med 1997,337:1405-1411



Traditional vs inflammation-guided
management
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Severe exacerbations (cumulative number)
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*p=0.01

Sputum
guidelines
35 (n=37)

_l 1 patient

admitted

01234 6 8 10 12
Time (months)



LExacerbations

Eosinophilic
inflammation
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Airway remodelling
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Cough, breathlessness and wheeze

Airway dysfunction
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Mepolizumab (anti-IL-5): effect in
‘asthma’ and eosinophilic airways disease

A
. 130+
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Flood-Page et al. AJRCCM 2007;176:1062-71 Haldar et al. NEJM 2009,;360:973-84



DREAM: predictors of response
to mepolizumab

Interaction

term [CI]
B Sputum eosinophil : B : 0.91
threshold>=3% vs<3% [0.28,2.94]
B Blood Eosinophil Threshold >= 150 cells/uyL ' i ’ 0.52
[0.31,0.89]
vs. <150 cells/pL
B Blood Eosinophil Threshold >= 300 cells/pL | . = 0.60
[0.37,0.95]
vs. <300 cells/pL
B Fractional Exhaled NO >=50ppb vs.<50ppb = u = 0.69
[0.42,1.12]
. | 0.69
B Fractional Exhaled NO >=25ppb vs.<25ppb ! B [0.41,1.14]
b - 1.18
B Atopy yes vs. no [0.75,1.85]
B Bronchodilator response ’ i ! 1.68
>=12% vs<12% [0.95,2.96]
0.1 0.2 03 0. 05 060708091 2 3
4

Exacerbation Rate Ratio
» A post hoc analysis of exacerbation reduction ratios compared 7 biomarkers
above and below the listed threshold when measured at baseline

Adapted from GSK data on file; DNG# 2016N275692_ 00GSK, Supplement to Pavord et al. Lancet. 2012;380(9842):651-659. GSK
data on file: RF/NLA/0153/16



Phenotype-specific clinical

trials
Mepolizumab* Tiotropium™*
Age 46 53
FEV, (% predicted) 78 62
Reversibility (%) 7 13
Exacerbation/pt/yr 3.4 0.66
Sputum eos (%) 6.8 ?

# Post-bronchodilator

* Haldar et al. NEJM 2009;360:973-84
** Kerstjens et al. NEJM 2012;367:1198-207



Treatable traits: a new approach to
airway disease

Treatable trait is a measureable aspects of the disease
that can be modified with resultant patient benefit

2
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8 Inflammation predominant Severe, concordant disease
'g disease : LABA/LAMA/High dose ICS
) High dose ICS (oral CS) Biologicals
S = Biologicals :
E 9 _————TTEE— -~
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S Ve Y
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(= @© 4 S
0o &= I ‘\
o £ / \
O) >/ 1
c ©!/ \ )
‘» E,’ Benign disease 2o Symptom predominant
5w PRN SABA P disease
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I N e
® ~ ol
~ ’ 8
(14

“==--sympiom due to airflow limitation
Pavord & Agusti. Eur Respir J 2016;47:1299-303



Cumulative proportion

The 'mild’ episodic asthma

paradox

‘Mild’ asthma is often episodic asthma in young allergic
patients

Late June, September/October, and mid-winter are high
risk times
Patients are ‘symptom low, risk high’

They struggle to commit to regular inhaled treatment,
although ICS treatment is effective, relatively
independent of symptom burden

with SARE (%)

10=

Number at risk
Placebo
Budesonide 1102 978 927 880 843 814 457

0 to 1 symptom days per week

=1 = Placebo
=] = Budesonide

O=NWHARhUION®O©O
| . ']

HR 0.54 (95% CI 0.34-0.86)

n n 1
0 1 2 3
Time (years)
1080 932 881 836 797 766 409

Reddel et al. Lancet 2017;389:157-66

- >1 to <2 symptom days per week

HR 0.60 (95% CI1 0.39-0.93)
n

n 1

0 1 2 3
Time (years)

963 836 779 746 711 671 371

951 836 794 740 715 691 352

>2 symptom days per week

HR 0.57 (95% CI1 0.41-0.79)

n n 1
0 1 2 3
Time (years)
1516 1287 1201 1147 1089 1047 561
1524 1355 1264 1196 1152 1095 574



Maintenance and reliever therapy
as an option at steps 1 and 2

10070, As-needed combination therapy

l"'-n._ ————lmmmmm | I I (n=124)
1 mu

| Regular beclomethasone therapy (n=110
| “_‘—| |||||||||%|||||||U y( )
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[T}
o
[

(o)
o
[

As-needed albuterol therapy (n=119)

Patients without asthma
exacerbation (%)
S

60 P=0.003 by the log-rank test

I I I I 1
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o
o—*\\'

Days after randomization

Papi A, et al. N Engl J Med 2007;356:2040-2052



Treatable traits: a new approach to
management of airway disease

e A i
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3 Inflammation predominant disease : Severe, concordant disease
= » High-dose inhaled corticosteroids : - Long-acting B, agonists, long-acting
) (oral corticosteroids) E antimuscarinics, and high-dose inhaled
“— C : . 0 . .
g o » Biological drugs ' corticosteroids
= ' . .
g g ; » Biological drugs
o ]
= S
= '
o £ '
23 a
g = Benign dlsea:c.e E Symptom predominant disease
9 » Symptomatic treatment E - Long-acting B, agonists and
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: >
Symptom due to airflow limitation

Figure 7: Ongoing monitoring of the two dominant treatable traits of airways diseases and precision
management

@ation corticosteroid and rapid-onset 3, agonist inhaler is the default rescue medication. >

Pavord et al. Lancet 2018; 391:350-400




Conclusions

Key outcomes in asthma have stopped improving
despite increasing spending on treatments

Our current system for classifying airways

disease is outmoded and needs re

placing

Our clinical approach needs to move away from

categorisation and ‘one size fits all’

management

to a precision medicine approach involving
analysis and identification of eosinophilic airway
inflammation and other treatable traits

Trait-specific
recommended
asthma with t
reliever thera

management is already

in COPD; it could be

offered in

ne security of anti-inf

Py

lammatory
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