Is eosinophil important in use
of ICS in patients with COPD ?
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ABCD Assessment Tool

Figure 2.4. The refined ABCD assessment tool
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Figure 4.1. Pharmacologic treatment algorithms by GOLD Grade [highlighted boxes and arrows indicate preferred
treatment pathways]
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In patients with a major discrepancy between the perceived level of symptoms and severity of airflow limitation, further evaluation is warranted.
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A new approach to treatment recommendations: Group C

LABA + LAMA LABAGICS D

Further
exacerbation(s)

LAMA

= Patients with persistent exacerbations may benefit from addition of LABA or a combination
of ICS/LABA

LAMA/LABA is the preferred choice due to the pneumonia risk associated with ICS"
There is also no evidence to suggest superiority of ICS/LABA over LABA/LAMAZ2
= Triple therapy is not recommended in GOLD C'

1. GOLD 2017 (@ 2016 Global Strategy for Diagnosis, Management and Prevention
of COPD all rights reserved. Use is by express license from the owner)
2. Wedzicha JA, et al. N Engl J Med 2016



A new approach to treatment recommendations: Group D
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and patient has
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GOLD 2017 (@ 2016 Global Strategy for Diagnosis, Management and Prevention
of COPD all rights reserved. Use is by express license from the owner)



\
Pharmacologic treatment algorithms
Q%’Um\"a¥®
Group D
recommend starting therapy with a LABA/LAMA Group D
Consider roflumilast
. . . if FEV, < 50% pred.
1) LABA/LAMA combinations showed superior and patient has | [Consider macrolide
. chronic bronchitis (in former smokers)
results compared to the single substances.
If a single bronchodilator is chosen as initial Cxafiﬁfﬁén(sv
treatment, a LAMA is preferred for exacerbation LaMA
prevention based on comparison to LABAs +165 N symptomffrther
Further exacerbation(s)
) ) ] exacerbtation(s] ¥
2) A LABA/LAMA combination was superior LAMA | LAMA + LABA [*5 LABA + ICS |

to a LABA/ICS combination in preventing
exacerbations and other patient reported
outcomes in Group D patients

Preferred treatment = ———»

3) Group D patients are at higher risk of
developing pneumonia when receiving
treatment with ICS.
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Pharmacologic treatment algorithms

Group D (continued)

In some patients initial therapy with LABA/ICS G"’;‘:ﬂ‘;dmﬂum“ast
may be the first choice. oY p—
chronic bronchitis (in former smokers)
- Asthma-COPD overlap. exaj;g;'g;n(;vv
- High blood eosinophil counts LA
+ 165 Svmzetz)sr:;/ef:lrther
In patients who develop further exacerbations oot ||
on LABA/LAMA therapy we suggest two [ LAMA -5 LAMA + LABA 5| LABA + ICS

alternative pathways:

Preferred treatment = ———»

Escalation to LABA/LAMA/ICS.
Switch to LABA/ICS.
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GOLD 2017 recommend ICS use only in
a specific patient population

ICS therapy is only recommended in a minority of patients in
GOLD C&D

Patients with a history and/or findings of asthma-COPD overlap

Patients who develop further exacerbations following initial dual
bronchodilator treatment

High blood eosinophils may be considered as a parameter to
support the use of ICS, although this is still under debate

1. GOLD 2017; 2. Wedzicha JA, et al. N Engl J Med 2016



High blood eosinophils

« A biomarker of exacerbation risk in
patients with a history of exacerbations

e Predict the effect of ICS on exacerbation
prevention

© 2017 Global Initiative for Chronic Obstructive Lung Disease



FF/VI showed the greatest benefit over VI in exacerbation
prevention in patients with 22% blood eosinophils

(post-hoc analysis)
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Pascoe 5, et al. Lancet Respir Med 2015



FORWARD: BDP/F showed the greatest benefit over F in
exacerbation prevention in patients with 2279.8 cells/uL
absolute blood eosinophils (post-hoc analysis)

. 46% difference
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EQOS = eosinophils; F = formoterol fumarate Siddiqui 5, et al. Am J Respir Crit Care Med 2015
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Withdrawal of Inhaled Glucocorticoids and Exacerbations of COPD

Withdrawal of Inhaled Steroids during Optimized Bronchodilator
Management (WISDOM) trial : severe to very severe COPD

/ CONSIDERATIONS FOR ”y ALED
ICO SIE )IDS (ICS) USE IN CH 40[‘\ Il ||"| Boehnnger

NEW
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\
IR
Withdrawal of Inhaled Steroids
During Optimised Bronchodilator
Management’

ABOUT WISDOM'

Investigated ICS (fluticasone propionate 500ug twice daily) withdrawal in patients receiving Spiriva® (tiotropium 18yg once daily) and a long-acting

betay-agonist (LABA, salmeterol 50pg twice daily) with severe/very severe COPD and a history of exacerbation
TRIAL CENTRES PATIENTS COUNTRIES
pimt
S 3



Study design

Run-in Treatment
8 ICS remained on TRIPLE therapy from run-in
s N
C D
R (0
E Triple M
3 therapy ;
M (Cs+1LM+LB) BY Stepwise ICS withdrawal
N Il (remained on DUAL bronchodilator)
G |
o]
\
Week-7 -6 0 6 12 18 52
® (@ O O
ICS stepwise withdrawal Stable
treatment
Triple therapy Fluticasone propionate 12-week
regimen withdrawal schedule
: : ® 500 ug BID
. ;;?:;the'm 5108 59 §B @ Reduced to 250 pg BID
J O Reduced to 100 ug BID

» Fluticasone propionate 500 BID
- Prop! = O Reduced to 0 ug (placebo)

Helgo Magnussen, M.D. N Eng/ J Med 2014; 371:1285-1294



Patient characteristics

ICS ICS withdrawal
(n=1243) (n=1242)
Male, % 81.5 834
Mean (SD) age, years 63.6 (8.6) 64.0 (8.4)
Mean (SD) body mass index, kg/m? 25.3 (5.1) 25.2 (5.1)
Current smoker, % 34.8 32.1
Lung function
Mean (SD) post-dose screening FEV;, L 0.93 (0.29) 0.94 (0.30)
GOLD 3, % 61.1 61.3
GOLD 4, % 38.1 38.2
Mean (SD) baseline FEV,, L* 0.97 (0.36) 0.98 (0.36)

*After 6-week run-in on triple therapy
Helgo Magnussen, M.D. N Eng/ J Med 2014; 371:1285-1294



Pre-study medication

ICS ICS withdrawal
(n=1243) (n=1242)

>1 respiratory medication 88.4 88.2
LAMA 47 .3 46.5
LABA 64.9 64.3
Corticosteroids

Inhaled 70.5 69.4

Oral 1.2 1.4
LAMA + LABA + ICS 38.5 395

Helgo Magnussen, M.D. N Eng/ J Med 2014; 371:1285-1294



Endpoints
p

\
Primary endpoint

Time to 1st moderate or severe on-treatment exacerbation during 12
-month randomised period

Secondary endpoints

Included lung function, health status (SGRQ) and dyspnea (mMRC)

_ Y
Definition of exacerbations
4 N
Moderate

Increase or new onset of >2 lower respiratory symptoms related to
COPD with >1 symptom lasting >3 days and requiring treatment with
antibiotics and / or systemic steroids

N 2

Severe

Requires hospitalisation in an urgent care unit
\ J
Helgo Magnussen, M.D. N Eng/ J Med 2014; 371:1285-1294




Moderate or severe COPD exacerbation risk

0.6
Hazard ratio, 1.06 (95% CI, 0.94-1.19)
05 P=0.35 by Wald'’s chi-squared test
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L ICS withdrawal
0.1
00 ¥
0 6 12 18 24 30 36 42 48 54
Time to events (weeks)
No. at risk
ICS 1243 1059 927 827 763 694 646 615 581 14

ICS withdrawal 1242 1090 965 825 740 688 646 607 570 19

Helgo Magnussen, M.D. N Eng/ J Med 2014; 371:1285-1294



Mean change from baseline in FEV,

250 ug BID 100 pg BID 0 ug (placebo)
ICS withdrawd® > o ;ch>ek

~——
|

38 mL - |CS
l/ 43 ICS withdrawal

- *kk

Adjusted mean (SE) change
from baseline in FEV, (mL)
3
<=

*"
n
ICS withdrawal 1223 1135 1114 1077 970

ICS 1218 1135 1092 1058 935

**p<0.01; ***p<0.0001 vs ICS; restricted maximum likelihood repeated measures model; baseline values 970 mL for ICS, 981 mL for ICS
withdrawal

Helgo Magnussen, M.D. N Eng/ J Med 2014; 371:1285-1294



Implications

MDOM study results imply that with respect to moderath
severe exacerbations in patients with severe/very severe

COPD:

« Many patients with a history of exacerbations may not benefit
from the addition of an ICS on top of tiotropium and a LABA.

«  WISDOM results have indicated that not all patients seem to
benefit from inclusion of an ICS.

« The new evidence from WISDOM indicates that the decision to
initiate an ICS should be made on a case-by-case basis, with

the aim of reducing unnecessary ICS-related side effects and
considering more alternative treatment choices.




Blood eosinophil count and exacerbations in severe chronic
obstructive pulmonary disease after withdrawal of inhaled
corticosteroids: a post-hoc analysis of the WISDOM trial

Dr Henrik Watz, H'El , Prof Kay Tetzlaff, MD, Prof Emiel F M Wouters, MD, Anne Kirsten, MD, Prof Helgo Magnussen, MD,
Prof Roberto Rodriguez-Roisin, MD, Prof Claus Vogelmeier, MD, Prof Leonardo M Fabbri, MD, Prof Pascal Chanez, MD, Prof
Ronald Dahl, MD, Bernd Disse, MD, Helen Finnigan, MSc, Prof Peter M A Calverley, D5c

The Lancet resp Medicine 2016:4(5): 390-8



WISDOM study (post-hoc analysis):
Blood eosinophil stratification

Eosinophil stratification based on %

Eosinophils <2%
Eosinophils 22%
Eosinophils 23%
Eosinophils 24%
Eosinophils 5%

. 46% (n=1113)
: 54% (n=1307)
:32% (n=786)
: 20% (n=476)
1 12% (n=299)

Eosinophil stratification based on cell counts
* Eosinophils 2150 cells/pl: 53% (n=1275)

* Eosinophils 2300 cells/ul: 20% (n=490)

» Eosinophils 2400 cells/ul: 11% (n=270)

The Lancet resp Medicine 2016:4(5): 390-8



n Hazard ratio (95% Cl) p value

All patients 2255 1126 (0-987-1.285)  0.078
<2% eosinophils 1017 1112 (0-914-1-354) 0-29
=2% eosinophils 1182 1.184 (0-987-1-421) 0-069
<3% eosinophils 1490 1.094 (0-932-1.285)  0.27
=3% eosinophils 709 1.289 (1.013-1.640)  0.039
<4% eosinophils 1766 1.087 (0-938-1-259) 0-27
=4% eosinophils 433 1.516 (1.099-2.091) 0-011
<5% eosinophils 1924 1.114 (0-967-1-283) 013
=5% eosinophils 275 1.667 (1.085-2.561) 0-020
<6% eosinophils 2022 1.143 (0-995-1-314) 0-059
=6% eosinophils 177 1.321(0-806-2-165) 0-27
<150 cells per pL 1043 1161(0-955-1-411)  0-14
=150 cells per pL 1156 1144 (0-953-1375)  0-15
<300 cells per pL 1754 1.079 (0-930-1.251) 031
=300 cells per pL 445 1.532 (1-122-2-094)  0-0074
<400 cellsperul 1954 1106 (0-960-1-274)  0-16
=400 cells per pL 245 1.664 (1-091-2.538)  0.018

Table 3: Analysis of time to first moderate or severe on-treatment COPD
exacerbation over 9 months after complete ICS withdrawal by
subgroup in all treated patients with baseline FEV,data




n Rate ratio p value
(95%Cl)
Total 2296 - 110 (0-96-1.26) 017
Baseline eosinophils (<2% vs 22%)
<2% 1039 S N 1.02 (0-83-125) 084
=2% 1200 —_— 122 (1.02-1-48) 0-033
Baseline eosinophils (<3% vs 23%)
<3% 1520 S — 1.07 (0-90-1.26)  0-46
>3% 719 1.27 (1-00-1.62)  0.053
Baseline eosinophils (<4% vs 24%)
<4% 1803 —— 1.03(0-89-1-20) 0-66
=4% 436 1.63(119-2-24) 0-0025
Baseline eosinophils (<5% vs =5%)
<5% 1962 B 1.07 (0-92-1.23)  0-39
>5% 277 182 (120-276)  0-0049
Baseline eosinophils (<6% vs =6%)
<6% 2060 P 110(0-95-1-27) 020
=6% 179 1.50 (0-92-2-44) 011
Baseline eosinophils (mutually exclusive subgroups)
<2% 1039 S N 1.02(0-83-1.25) 084
210 <3% 481 — 116 (0-87-1.55) 031
3to <4% 283 0-90 (0-62-1-32) 0-60
410 <5% 159 1.51(0-91-2-49) 011
5t0 <6% 98 3.03(131-7:01)  0.0094
=6% 179 1.49(0-92-2-43) 011
5 1 '2 ; '8
+— —>
Decreased rate ratio with ICS withdrawal Increased rate ratio with ICS withdrawal

The Lancet resp Medlicine 2016:4(5): 390-8



n Rate ratio p value
(95% Cl)
Total 2296 - 1-10(0-96-1.26) 017
Baseline eosinophils (<150 cells per pL vs =150 cells per pL)
<150 cells per pL 1067 —t— 1-08 (0-88-1-32) 0-44
2150 cells per pL 1172 e 117 (0-97-1-41) 0-094
Baseline eosinophils (<300 cells per pL vs =300 cells per pL)
<300 cells per pL 1791 —t— 104 (0-89-1-21) 059
=300 cells per puL 448 1-56 (1-14-2-13) 0-005
Baseline eosinophils (<400 cells per pL vs =400 cells per pL)
<400 cells per pL 1992 —— 1-07 (0-92-1-23) 0-39
2400 cells per pL 247 173 (115-2-62) 0-0090
Baseline eosinophils (mutually exclusive subgroups)
<150 cells per pL 1067 — 1-08(0-88-132) 044
150 to <300 cells per L 724 _t 1.00 (0-80-1.27)  0-97
300 to <400 cells per pL 201 1-30 (0-80-2-11) 0-28
=400 cells per pL 247 173(1-15-2:62) 0-0089
| | | |
05 1 2 4 8
—>
Decreased rate ratio with ICS withdrawal Increased rate ratio with 1CS withdrawal

The Lancet resp Medlicine 2016:4(5): 390-8



Summary

® Blood eosinophil counts at screening were related to
the exacerbation rate after complete withdrawal in
patients with severe to very severe COPD and a history
of exacerbations.

€ Eosinophil counts of 4% or greater 300 cells per ulL
or more might identify a deleterious effect of ICS
withdrawal, an effect not seen in most patients with
eosinophil counts below these thresholds

The Lancet resp Medicine 2016:4(5): 390-8



WISDOM retrospective post hoc analysis

1 exacerbation hx | >2 exacerbations hx

[p value] [p value]

>300 cells/uL 1.45 [ 0.0764] 1.75 [0.0205]

>400 cells/uL 1.25 [0.3962] 2.96 [0.0017]

Am J Respir Crit Care Med. 2017 Mar 17



Summary

* high eosinophil counts (2300, or >400
cells/ul)0|A frequent exacerbations hx

(>2 exacerbations/year)0| QUZ+E

|ICS-withdrawal 20| &2} 2|&0| S7}

Am J Respir Crit Care Med. 2017 Mar 17



ORIGINAL ARTICLE

Blood eosinophils and inhaled corticosteroid/long-
acting B-2 agonist efficacy in COPD

lan D Pavord,' Sally Lettis,” Nicholas Locantore,? Steve Pascoe,® Paul W Jones,
Jadwiga A Wedzicha,” Neil C Barnes®’

Thorax 2016:7(2);118-125



Proportion of all patients with baseline blood eosinophil
level< 2% and > 2% in 1- year studies of FP/SAL
in patients with COPD

B 2% 2 =2%
100+

S57% 75% 61%

Proportion of patients (%)

INSPIRE TRISTAN SCO30002
SC040036 SFCB3024 1-year
2-year 1-year

Thorax 2016:7(2);118-125



A % reduction
* <29 pvalue  (95% Cl)

- i p=0.186 -18 (-51, 8)

FP/SAL versus tiotropium .
(excluding history of !

exacerbations covariate)
‘ —— p=0.006 25 (8, 40)

—e { p=0.980 -7 (-37, 16)

FP/SAL versus tiotropium !
(including history of

exacerbations covariate) ‘

R ‘ p=0.063 18 (-1, 33)

05 1 2
Ratio (95% Cl)

Inspire study Thorax 2016:7(2):118-125



B % reduction
o <2% " >2% p value (95% CI)

< p=0.957  1(-47,33)
FP/SAL versusplacebo = | p<0.001 37 (21, 50)
; 1
[}
[}
1
i . p=0.460 -16 (-70, 21)
FP/SAL versus SAL — p=0.351  10(-13, 29)
[}
[}
[}
—— p=0.328 -21(-77,17)
FP/SAL versus FP ,_._!_, p=0.221 13 (-9, 31)
|
1
— p=0.311 18 (-21, 45)
FP versus placebo - | p=0.005 28 (9, 42)
1
1
1
1
. : p=0435 14(-27,42)
SAL versus placebo i p=0.002 30(12, 44)
05 1' 2
Ratio (95% CI)

Tristan study
Thorax 2016:7(2);118-125



Conclusion
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 Biomarker of COPD acute exacerbations



