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ORIGINAL ARTICLE

Combined Analysis of Asthma Safety Trials
of Long-Acting 3.-Agonists

TL yvwpilaue HEXPL oNUEPT
 MeAetec nou OnupootelOnkav tn Oekaetia tou 90 kKot adopovoav TN OCAUAETEPOAN avedeléov

auénNUEVOo aplBo Bavatndopwyv Kot amelAnTikwy yia tTn {wn mapoéuvoewv acOuatog otouc acBeveic
nou Adpavav caApeTEPOAN o€ oxeon He tnv opada placebo

e AmO TOTE Kal yla toAAa xpovia o FDA cuotnve n xpnon twv LABAs va yivetal povo av to acOua dev
ge\eyxotav kavormolntika He ICS Kat va pnv xpnoLULOTIoLoUVTaL TTIOTE OOV aywyn Kat' mikAnon

JKOTOC TNC UEAETNG
To 2010 o FDA Atnoe amno ti¢ dapuokoBlopnyaviec mou napryoyav LABAs va cuykpivouv tnv

aodaAeta twv LABA/ICS pe tn povobeparmneia pe ICS

Busse WW et al NEJM 2018



2XEOLAOMOC HEAETNC

e 2TNV avaAuon cuunepAndOnkav 4 mMoAUKEVTPLKEC OLTAA TUPAEC TuxoLomoLn LLEVEC
HEAETEC MapAAANAWY opadwv amo 4 dopUakoBLOMNXAVLEC TTOU TIOPOOKEVACOUV
LABAs ko ICS (AstraZeneca, GSK, Novartis, Merk)

e Juppetexoviec: EdnBot (12 -17 etwv) Kol EVAALKEG LLE ETILMEVOV AoOuaL
* AlOpKeELOL LEAETWV: 26W

* JUVOALKA avaAUOnkav amoteAeopata tov adopoucav 36010 aocBeveic

* KUpLo KATAANKTLKO ONUELO:
e Oavatoc N dtaocwAnvwon séattioc aodpatoc

* AeutepelovTa KOTOANKTIKA CrUEL :
e YoBapa cuppapata tov oxetiovtal e To AocOBua Ko

e OLmapoéuvoelc aoOpatog
Busse WW et al NEJM 2018



ArnoteAeouata

Table 1. Characteristics of the Patients at Baseline.®
AstraZeneca Trial GlaxoSmithKline Trial Merck Trial Novartis Trial Combined Analysis
Characteristic (N=11,693) (N=11,750) (Nw11,744) (N=823)7 (N=36,010)
ICS ICS-LABA ICS ICS+LABA IcS ICS+LABA Ics ICS+LABA ICS ICS+LABA
(N=5847) (N «5846) (N «5876) (N=5874) (N«5872) (N=5872) (N=411) (N=d412) (N=18006)  (N«18,004)
rumber of patients (percent)
Age —yr
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Table 1. Characteristics of the Patients at Baseline.*
AstraZeneca Trial GlaxoSmithKline Trial Merck Trial Novartis Trial Combined Analysis
Characteristic (N=11,693) (N=11,750) (N=11,744) (N=823)F (N=36,010)
ICS ICS+LABA ICS ICS+LABA ICS ICS+LABA ICS ICS+LABA ICS ICS+LABA
(N=5847) (N =5846) (N =5876) (N =5874) (N =5872 (N=5872) (N=411) (N=412) (N=18,006)  (N=18,004)
Black 401 (7 3% (7) 860 (15) 877(1%) 319 (%) 383 (7) 98 (24) 8019 1,678 (9) 1.741 (10)
Asian 907 (16) 848 (15) 363 (6) 370 {6) 268 (5) 287 (5) 10 (2) s(1) 1,548 (9) 1,510 (8)
Hawaiian o 3 (<1) 3 (<1) 10 {<1) 8{<l) 3 (<) 6 (<1) 1(<1) 1(<1) 17 (<) 18 (<1)
Pacific
islander
American Indian 207 (4) 225 (4) 116 (2) 110 (2) 222 (4) 218 (4) 1(<1) 2 {<l) 546 (3) 555 (3)
or Alaskan
Natwve
Mixed 326 (6) 324 (6) 91 (2) 103 (2) 16 (9) 453 (8) 15 (4) 19 (5) 48 (5) 899 (5)
Missing data 0 0 3 (<) 3(<l) 0 1{<]) 0 0 3{<1) 4 (<1)
Body mass index§
<25.0 2178 37) 2095 (36) 1863 {32) 1849 (31) 2006 (34) 2010 (34) 74 (18) 82 (20) 6,121 {34) 6,036 (34)
25.0-29.9 1892 (32) 1886 (32) 1800 (31) 1766 (30) 1871 (32) 1877 (32) 106 (26) 121 (29) 5,671 (31) 5,650 (31)
30.0-34.9 1043 (18) 1097 (19) 1193 (20) 1169 (20) 1181 (20) 1139 (19) 112 (27) 99 (24) 3,529 (20) 3,504 (19)
35.0-39.9 438 (7) 459 (8) 563 (10) 612 (10) 486 (8) 503 (9) 63 (15) 61 (19) 1,553 (9) 1,635 (9)
=400 286 (5) 307 (%) 454 (8) 470 (8) 311 (5) 336 (6) 56 (14) 49 (12) 1,107 (6) 1,162 (6}
Missing data 10 {<1) 2 (<)) 3 (<) 8 (<1) 12 {<1) 7 (<) 0 0 25 (<) 17 (<1)
Tobacco use
Never 4921 (84) 494] (85) 4679 (80) 4696 (80) 4734 (81) 4742 (81) 318 (77) 326 (79) 14,652 (81) 14,705 (82)
Past 746 (13) 719 (12) 904 (15) 883 (15) 910 (15) 937 (16) 84 (20) 71 (17) 2,644 (15) 2,610 (14)
Current 180 (3) 186 (3) 292 (5) 294 (5) 228 (4) 193 (3) 9(2) 15 (4) 709 (4) 88 (4)
Missing data 0 0 1 (<1) 1(<l) 0 0 0 0 1(<l) 1(<l)

Busse WW et al NEJM 2018




AmnoteAeopata

* 3 aoBeveig ouvolika dtacwAnvwdnkav Aoyw acBuatog (2 otnv opada Twv
ICS kat 1 otnv opdda tou cuvovacopou LABA/ICS

* 2 ooBeveig kateAnéav Aoyw acBuatog (kat ot duo otnv opado ToOU
ouvouaopuou)

* 108 /18.006 oaocBeveig (0.60%) otnv opada tou ICS ko 119/18.004
acBeveig (0.66%) tnv oupado TOUu CUVOUAOHOU Eiyav €vo TOUAAGXLOTOV
coBapo cupPapa (voonAeia, dStaocwAnvwon n Bavato)(RR 1.09, 95% [Cl],
0.83 - 1.43, p = 0.55)

* 2100 aobeveig otnv opada tou ICS (11.7%) kot 1768 otnv opada Ttou
ouvouvaopou (9.8%) siyav pia touhaxlotov ntapoéuvon acBuatog (RR: 0.83
95% Cl, 0.78 - 0.89, p<0.001)

Busse WW et al NEJM 2018



AmnoteAeopata

ZoBapa cupfapata
aocBuartocg (6avaror/
SLLloWANVWOELG)

Napo&Uvoelg
aocOuartog

Sponsor

AstraZeneca
GlaxoSmithKline
Merck

Novartis

Combined analysis

A Serious Asthma-Related Events, According to Sponsored Study

Relative Risk (95% Cl)
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A Asthma Exacerbations, According to Sponsored Trial
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AmnoteAeopata

Table 2. Asthma-Related Deaths and Other Outcomes (Intention-to-Treat Population).*

Variable
Asthma-related death

In ICS group — no./total no.

AstraZeneca GlaxoSmithKline Merck Novartis
Trial Trial Trial Trial

0/5847 0/5876 0/5872 0/411

O avenlBupuntec evépyelec (pe e€aipeon TLG
napoéUVoELC ACOUOTOC TTOU NTAV TEPLOCOTEPEC

otnv opada tov ICS) dev dLedpepav avapeoa otig
dU0 opadec

In ICS group — no./total no. (36)
In ICS+LABA group — no./total no. (%)

Relative risk (95% Cl) for ICS+LABA
group vs. |CS group

P value for between-group difference

P value for interaction

636/5847 (10.9)  624/5876 (10.6) 779/5872 (13.3)  61/411 (14.8)
539/5846 (9.2)  497/5874 (8.5)  688/5872 (11,7)  44/412 (10.7)
0.84 (0.75-0.94)  0.79 (0.70-0.89)  0.87 (0.78-0.96) 0.74 (0.49-1.10)
0.002 <0.001 0.008 0.14
NA NA NA NA

2100/18,006 (11.7)
1768/18,004 (9.8)
0.83 (0.78-0.89)

<0.001
0.58

Busse WW et al NEJM 2018



ZuuEpAopOTO

v H ouvduaopévn Bepatreia LABA/ICS dev oxeTidetal e PEYOAUTEPO
Kivbuvo oofBapwv OuuBauatwy aocOuaTto¢  OUYKPITIKA JE TN
uovoBepartreia pe ICS evw odnyei o€ onUAVTIKA AIYOTEPEC TTAPOCUVOEIC
aoOuartog

PERSPECTIVE INHALED CORTICOSTEROIDS AND LABAS

Inhaled Corticosteroids and LABAs — Removal
of the FDA’s Boxed Warning

Sally M. Seymour, M.D., Robert Lim, M.D., Changming Xia, Ph.D., Eugenio Andraca-Carrera, Ph.D.,
and Badrul A. Chowdhury, M.D., Ph.D.

Seymour SM et al NEJM 2018



JAMA | Original Investigation

Association of Inhaled Corticosteroids and Long-Acting
Muscarinic Antagonists With Asthma Control

in Patients With Uncontrolled, Persistent Asthma

A Systematic Review and Meta-analysis

Diana M. Sobieraj, PharmD; William L. Baker, PharmD; Elaine Nguyen, PharmD, MPH; Erin R. Weeda, PharmD; Craig I. Coleman, PharmD;
C. Michael White, PharmD; Stephen C. Lazarus, MD; Kathryn V. Blake, PharmD; Jason E. Lang, MD, MPH

TL yvwpilaue HEXPL oNUEPT
Ta LAMAs pmopouv va xopnynBbouv ocav enunpocBetn Bepamneia oe acBeveic pe aobua mou dev
puBuiletal tkavormotlntika pe vPnAn doon ICS pe N xwpic LABA

STEP S
STEP 4
STEP 3 Reter for
TEP1 P
§ sep2 add-on
Noorawdpnrvn .w Fuatment
polipotni ”'. »
Bepantio m‘m totraphum
Low dose b igt
Low dose ICS ICSLABA At 113
2% ey z s somttty aadaeresly & TIRAS ~ cn N et it
pubpaniad e S e Loty iy o ".:’,,r.fﬁ'ﬁ&' POk s 1040 :::zl
Geponeiag fov » Pacat) CTRA for ¢
| themphytine)
Avaxo OPLoTIE ; e As-nooded SABA or
z ’ A ” Scpanzia As-needoed shon-acting beta-agonist (SABA) oW \‘,‘_'_‘:;’K“.; ?QHIY_,‘.I:IC-'"

H dtepevvnon tn¢ amoteAeoHATIKOTNTAC TNE PpocOnkng LAMA gvavtl tou placebo i aAAwv
puOuLoTIKWYV Papudkwy otnv aywyn e ICS

Sobieraj DM et al JAMA 2018



2XEOLAOMOC HEAETNC

Meta analysis amo 58 TtuxalomolnUEVEC LEAETEC N LEAETEC TIAPATHPNONG OTLC OTTOLEC
eAEYYOVTOV N AMOTEAECHATIKOTNTO
v twv LAMA vs placebo 1 évavtt evoc dAAou puBpLoTIKOU GOpUAKOU OOV
eTUMPOoBetn Bepamneia ota ICS N
v’ 1n¢ tputAnic Bepamneiag (LABA/LAMA/ICS) évavtt twv ICS ) twv ICS/LABA o€

aoBevelc pe emIpEVOV AoBua

Sobieraj DM et al JAMA 2018



AnoteAeopata

Figure 2. Association of LAMA Add-on Therapy With Exacerbations Requiring Systemic Corticosteroid and With ACQ-7 Score

m Excerbations requiring systemic corticosteroid

Napo§uvoelg LAMA Add-on Therapy Control Absolute Risk
Total No. of No.With Total No.of No.With Difference, % Favors ; Favors Weight,

Source Participants Events  Participants Events  (95% Cl) Risk Ratio (95% Cl) LAMA : Control %

ICS + LAMA vs ICS + placebo (control)
Batemanet al, 172011 16 128 17 126 -1.0(-9.3t07.3) 0.93(0.49t01.75) —I— 22.3
Paggiaro et al, 2! 2016 7 309 4 155 -0.3(-3.3t02.7) 0.88(0.26t02.95) = 6.1
Kerstjens Trial 1and 2,12015 53 1036 43 523  -3.1(-5.8t0-0.4) 0.62(0.421t00.92) - 60.0 ICS-LAMA vs ICS
Leeetal, 192015 3 298 1 64 -06(-3.8t02.7) 0.64(0.07t06.09) = . 1.8

‘Hamelmann et al,22 2016 7 259 9 138 -3.8(-84t00.7) 0.41(0.16t01.09) —l— 9.7
Overall (random-effects model) 86 2030 74 1006 -1.7(-3.7t00.3) 0.67(0.48t00.92) @ — 100.0
Heterogeneity: 12=0%; 12=0; P=.69

ICS + LAMA vs ICS + LABA (control) ]
Peters et al,zg 2010 3 71 5 71 -2.8(-104t04.8) 0.60(0.15t02.42) = ' 5.8
Bateman et al,17 2011 16 128 17 134 -02(-82t07.8) 0.99(0.52t01.87) — - 27.9 ICS-LAMA vs
Kerstjens Trial 1 and 2,18 2015 53 1036 341 541 -12(-3.6t01.3) 0.81(0.54t01.24) + 65.0 ICS+ LABA
Lee etal, 192015 3 298 0 295 1.0(-03t02.3) 6.93(0.36t0133.57) > 1.3

“Qverall (random-effects model) 75 1533 56 1041 0.1(-2.1t02.3) 0.87(0.53t01.42) -@- —.  100.0
Heterogeneity: 12=0%; 12=0; P=.49

ICS and LABA + LAMA vs ICS and LABA (control)
Kerstjens Trial 1,26 2012 53 237 68 222 -8.3(-16.3t0-0.2) 0.73(0.54t00.99) - 41.5 .
Kerstjens Trial 2,26 2012 69 216 81 232 -3.0(-11.7t05.8) 0.91(0.70t01.19) -.- . 527 Trlple Thera Py
Hamelmann et al,2 2017 3 257 1 135  0.4(-15t02.4) 158(0.17 to 15.00) > 08 vs ICS+ LABA
Overall (random-effects model) 125 710 150 589 -05(-8.1t07.0) 0.84(0.57t01.22) ® — 100.0

Heterogeneity: 12=0%; 12=0; P=.47

I T T Illllli T IIIIIIII

0.1 1.0 10
Risk Ratio (95% CI) Sobieraj DM et al JAMA 2018



AmnoteAeopata

‘EA€y)X0¢ TOU AloOpaToC

ACQ-7 score
LAMA Add-on Therapy Control
Change From Change From  Difference in Change
Total Baseline, Total Baseline, From Baseline, Mean
Source Participants Mean (SD) Participants Mean (SD) (95% CI)
ICS + LAMA vs ICS + placebo (control)
Paggiaro et al,?! 2016 301 -0.68 (0.53) 154 -0.72 (0.53) 0.03(-0.07t0 0.14)
Kerstjens Trial 1,18 2015 489 -0.81 (0.60) 247 -0.60 (0.60) -0.21(-0.30t0-0.12)
Kerstjens Trial 2,18 2015 485 -0.84 (0.56) 240 -0.77 (0.62) -0.07 (-0.16 t0 0.02)
Hamelmann et al,22 2016 252 -0.96 (0.65) 136 -0.79 (0.62) -0.17 (-0.30 to -0.04)
Overall (random-effects model) 1527 777 -0.10(-0.28 t0 0.07)
Heterogeneity: 12=78%; 12=.0083; P=.003
ICS and LABA + LAMA vs ICS and LABA (control)
Kerstjens Trial 1,26 2012 237 1.99 (0.80) 222 2.11(0.80) -0.12 (-0.27 t0 0.03)
Kerstjens Trial 2,26 2012 216 2.03 (0.78) 232 2.16 (0.78) -0.13(-0.27t0 0.01)
Hamelmann et al,28 2017 258 1.28 (0.74) 136 1.23(0.75) 0.05 (-0.11t00.20)
Overall (random-effects model) 4 | 590 -0.07(-0.31t0 0.18)
Heterogeneity: 12=39%; 12=.0083; P=.19

Favors
Control

Favors
LAMA

B —

—
— B

L

Weight,
%

25.2

26.8 |cS-LAMA vs ICS
26.7

21.3

-l < 100.0

;i; Triple Therapy
321 Vs ICS+ LABA

—_————e e 3300

-03 -02 -01 O 0.1 0.2
Difference in Change

From Baseline, Mean (95% CI)

0.3

Sobieraj DM et al JAMA 2018



AmnoteAeopata

Rescue medication use

LAMA Add-on Therapy Control
E 1 Change From Change From
AVQKOUd)lO'TlKI’] Gspansta Basel?ne, Mean Basel?ne, Mean Difference in Change
Total No. of  (SD), Puffs Total No. of  (SD), Puffs From Baseline, Mean Favors | Favors Weight,
Source Participants per24h Participants per24h (95% CI), Puffs per 24 h LAMA | Control %
ICS + LAMA vs ICS + placebo (control)
Batemanetal,!7 2011 128 -0.07 (2.18) 125 0.29(2.14) -0.37(-0.90t00.16) 12.4
Ohta et al, 2% 2015 208 -0.26 (0.98) 50 -0.25(0.77) -0.01(-0.261t00.25) 14.7
Paggi.aro et _al,21 2016 302 -0.72(1.15) 153 -0.82 (1.15) 0.09(-0.13t00.32) -l 14.9 ICS-LAMA vs ICS
Kerstjens Trial 1,18 2015 483 -0.97(1.60) 239 -0.96(1.58) -0.01(-0.26t00.23) 14.7
Kerstjens Trial 2,18 2015 474 -0.98(1.43) 237 -0.95(1.43) -0.03(-0.25t00.19) 149
Leeetal,!? 2015 284 -0.67 (1.61) 64 -0.38(1.41) -0.29(-0.69to 0.10) —il 13.6
Hamelmann et al,22 2016 231 -0.66(1.11) 126 -0.37(1.11) -0.29(-0.53t0-0.05) - 14.8
Overall (random-effects model) 2110 994 -0.12(-0.29t0 0.05) ¢ ¢——— 100.0
Heterogeneity: 12=28%; 12=0.2111; P=.22
ICS + LAMA vs ICS + LABA (control)
Ba-teman etal,!7 2011 128 -0.07(2.18) 134 -0.27 (2.13) 0.20(-0.32t0 0.72) —i— 13.3 ICS-LAMA vs
Rajanandh et al,23 2014 31 -0.66 (1.00) 32 -2.04 (1.00) 1.38(0.89t01.87) 13.5
Rajanandh et al, 24 2015 72 -1.13(0.98) 68 -3.16(0.88)  2.03(1.72t02.34) 15.2 CS+ LABA
Wechsler et al,25 2015 83 -1.08(2.21) 103 -1.03(2.37) -0.05(-0.71to 0.61) —— 11.9
Kerstjens Trial 1,18 2015 483 -0.97(1.60) 254 -1.42(1.59) 0.44(0.20t0 0.68) - 15.7
Kerstjens Trial 2,18 2015 474 -0.98(1.43) 247 -1.08(1.43)  0.09(-0.13t00.31) L 15.9
Leeetal, 192015 284 -0.70(1.58) 57 -0.84 (1.34) 0.14(-0.25t0 0.53) 145
Overall (random-effects model) 1555 895 0.63(-0.11t0 1.36) = ¢ 100.0
Heterogeneity: I2=95%; 12=0.2111; P<.01 Triple Therapy
ICS and LABA + LAMA vs ICS and LABA (control)
Kerstjens Trial 1,26 2012 237 -0.81 (2.08) 222 -0.71(2.09) -0.09(-0.47t00.29) 32.2 vs ICS+ LABA
Kerstjens Trial 2,26 2012 216 -1.14(2.40) 232 -0.88(2.41) -0.26(-0.71t00.18) 31.8
Hamelmann et al,28 2017 254 -0.51(1.36) 131 -0.48(1.35) -0.03(-0.32t00.26) 35.0
Overall (random-effects model) 707 585 -0.12(-0.42t00.17) C— 100.0
Heterogeneity: 12=0%; 12=0.2111; P=.69 5 % 5 1 z %

Difference in Change From

i % Cl), P . .
Baseline, Mean (95% Cl), Puffs per 24 h Sobleraj DM et al JAMA 2018



YU UIEpACHATA

v' H xpnrion twv LAMASs cuykpttika pe to placebo ocav ermunpooBetn Beparmeia ota ICS
OXETL(OTAV UE ULKPOTEPO apLBUO maposuvoewv acOuaToC

v' Ta LAMAS Sgv daivetal va TAeovekToUV évavtl Twv LABAs dtav npooteBouv ota ICS

v H tputhn Beparneia Sev oxetlldtav PE LKPOTEPO KivOuvo tapofUvoewv dodpatoc o

ovuykplon pe ta ICS/LABA

Sobieraj DM et al JAMA 2018



Rasaarch

JAMA | Original Investigation
Association of Inhaled Corticosteroids and Long-Acting

B-Agonists as Controller and Quick Relief Therapy With
Exacerbations and Symptom Control in Persistent Asthma
A Systematic Review and Meta-analysis

Diara M. Sobiergy, PharmD; Enn R. Weeda, Pharm(: Blane Nguyen, PharmD, MPH; Crag 1. Colernan, PrarmiD: C. Michae! Winte, PharmD;
Stephen C. Lazarus, MD; Xathryn V. Blake, Pharm(): Sazon £ Lang, MD, MPH; Wiliam L. Baker, PharmD

TL yvwpilaue HEXPL oNUEPT
O ocuvbuaopocg ICS/LABA (F) xpnolpomolettatl cav puBpLoTIK Kol avokoudLloTikn aywyn ywa To actpuo
(otpatnyikn SMART)

JKOTOC TNC UEAETNG
H amoteAeopatikotnta tng otpatnyltknc SMART og acBeveic pe enpevov acdua

Sobieraj DM et al JAMA 2018



2XEOLAOMOC HEAETNC

Meta analysis 16 TUXQLOTIOLNMUEVWV LEAETWY OXETIKA UE TNV OTTOTEAECUOTLKOTNTA TNG
otpatnywknc SMART o€ aoBevelc pe aobpa evavtl avakoudPLloTIKNG aywynes Le SABA gvavtl
e 16wac 66onc ICS

* YynAotepng 6oonc ICS

KuUptlo KataAnKtiko onueio
v MapofVvoelc AoOuaToc

Sobieraj DM et al JAMA 2018



AmnoteAeopata

Figure 2. Association of SMART With Exacerbations Requiring Systemic Corticosteroids, Hospitalization, or ED Visits Among Patients
Aged 12 Years or Older vs the Same Dose of Inhaled Corticosteroids and LABA Controller Therapy

SMART Group Control Group :
Absolute Risk
Total No.of No.With TotalNo.of No.With Difference Risk Ratio Favors | Favors Weight,
Source Participants Event Participants Event (95% Cl), % (95% Cl) SMART : Control %
Vogelmeier et al, 23 2012 1067 132 1076 167 -3.1(-6.1t0-0.2) 0.80(0.6410 0.99) -I.— 21.6
25 -8.6 (-11. -5. N R 7 . H A

Rabe et al,r 2006 1107 143 1138 245 8.6 ( 11.7t0-5.5) 0O 60‘(0 50100.72) -'- 25.2 VS l.5l.aq soo.nq ICS

Atienza et al,24 2013 1049 170 1042 229 -5.8(-9.1t0-2.4) 0.74 (0.62 10 0.88) -.- 27.0

Papi et al, 2 2013 852 99 849 152 -63(-9.610-2.9)  0.65(0.51100.82) - 18.7

Patel etal, 27 2013 151 28 15?. 50 -144(-24.1%0 -4.6) 0.56 (0.38 10 0.84) —l—!— 7.6

Overall (random- 4226 572 4257 843 -6.4(-10.2t0-2.6) 0.68 (0.58 t00.80) < e 1000

effects model)

Heterogeneity: /2=29%, P=.23 0'2 LE RS R IIIO v '5'0

Test for overall effect: t, =-6.44, P<.001 z - 5

Risk Ratio (95% Cl)
Figure 3. Association of SMART With Exacerbations Requiring Systemic Corticosteroids, Hospitalization, or ED Visits Among Patients
Aged 12 Years or Older vs a Higher Dose of Inhaled Corticosteroids and LABA Controller Therapy
SMART Group Control Group Absolute Risk
Total No. of No.With Total No.of No.With Difference Risk Ratio Favors i Favors Weight,
Source Participants Event Participants Event (95% CI), % (95%Cl) SMART : Control %
Bousquet et al,>2 2007 1151 108 1153 130 -2.7(-5.2t00.6)  0.83 (0.65 to 1.06) i 46.2 , ,
Kuna et al, 33 2007 vs upnAatepng 6oong ICS
Comparison 1 552 47 1099 126 -2.9(-59100.1) 0.74(0.54t0 1.02) + 26.5
Comparison 2 552 47 1119 138 -38(-68t0-0.8) 0.69(0.50t00.95) —W—+—— 27.2
Overall (random-effects model) 2254 202 3371 304 -2.7(-5.2t0-0.3) 0.77 (0.60 to 0.98) = r— 100.0
Haterogeneity: 12=0%, P=_64
Test for overall effect: ¢, =-4.71, P=.04 05 10 20
Risk Ratio (95% CI)

Sobieraj DM et al JAMA 2018



ZuuEpAopOTO

v'H xprion tnc¢ otpatnytknc SMART évavtt tne xpriong ICS (pe A xwplc
LABA) kat tng xpnon¢ SABA cav avakoudlotikn Beparmeia oxetiletal
LLE MLKPOTEPO KivOUVO TTapoEUVOEWV AoOUATOC

Sobieraj DM et al JAMA 2018
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MeAétn SYGMA 1

Inhaled Combined Budesonide—Formoterol as Needed
in Mild Asthma

TL yvwpiloue UEXPL CNUEPA:
e To Amo aocBpa pnopel va eAeyxBel tkavomolntika eite pe SABAs kat’ emikAnon eite pe otabepn
xopnynon xaunAng 6oong ICS N LTRAs

* [MopOAO IOV TA CUUITTWHATO ElvaL ATLA UItopel va epdaviotouv coBapéc mapofUvoelg r/kat Bavartol
amno acoua
STEP S
STEP 4 ‘
STEP 1 STEP 2 BISES |
o ooy 4
Low dose ICS m l m ‘

ZKOmo¢ tn¢ UEAETNC
H ouykplon FDC ICS/LABA (BUD/FF) kat’ emikAnon pe tn otaBepn Bepamneia pe ICS (BUD) kat tn xprion
SABAs 0cov adopd otov kivbuvo napouvoswv o€ aoBeveig pe Ao acOua 0’ Byrne PM et al NEJM 2018




2XEOLOUOC LEAETNC

KputnpLa eLoaywync:

* AoBeveic pe aobua >12 etwv
* Oegparneia oto BApa 2 tng GINA

Randomization

Terbutaline
as needed

Placebo twice per day+terbutaline as needed
Placebo twice per day+budesonide—formoterol as needed

Budesonide twice per day+terbutaline as needed

Period Enrollment Run-in Treatment
| | I T T T T |
Visit 1 2 3 4 5 6 7 8 Follow-
Trial entry Baseline up
Week -4 to -2 0 4 16 28 40 52 54
-t -

Electronic diary
and inhaler
monitor

Electronic diary and inhaler monitor

O’ Byrne PM et al NEJM 2018
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Tuble 1. Demographic and Clinical Charcteristics of the Patients it Baseline, Acco rding to Trestment Group.*

Chanxcteristic

Age —yr
Fermale sex— no, (36)
Time since asthmadiagnosis — yr

Median
Range
ACQS5 scoret
Mean score
Attrial entry
Atbaselire
Scor 215 —no [otal no. (%)
Attrial entry§
At baseline
AQLQ scorel

FEV) — 9% of predicted value
Before branchodilator use
After bronchodilator use

Peak expiratory flow =80% of the predicted value every marming
- o,/ otal no, (%6)9

Bronchodilator reversibility — 55
Asthma cantrol according to pretrial treatment —no, (%)}
Uncontrolled with short acting brorchodilator alone

Controlled with inhaled glucocorticoid or leukatriene: receptor
an@gonist

Severe exacerbati on in previous 12mo — no, (%)

Terbutaline
as Needed
N=1277)

4004163
771 (60.4)

6.3
05-624

1.5220.96
1.5440.95

549/ 1160 (47.3)
#02/1256 (47.9)
5.2540,99

#4.13214.08
95.2713.53
362/1276 (28.4)

1442115

565 (44.2)
712 (55 5)

256 (20.00

Budesonide-Formotera

a5 Needed
(N=1277)

39,3416.9
777 (60.8)

65
0.4-65.7

157209
16109

601/1174 (51.2)
649/1257 (51 6)
5.2041,01

$418+14.24
95861400
140/1277 (26 6)

14,9:11.3

565 [44.2)
712 (558)

%7 (z01)

Budesonid e Maintenance

Therapy
(N=~1282)

39,0216.7
797 (62.2)

63
05571

1532097
155096

S68/1177 (48.3)
5961257 (47 4)
5.2741,01

$4.23213.91
95.67+13.43
376/1282 (29 3)

14.6£11.6

576 (44.9)
206 (55.1)

241 (18.3)

Tosml
(N-3236)

19.6416,6
2345 (61.1)

[}
0.4-65.7

1.542097
1.57£096

1718/3511 (43.9)
1847 3770 (49.0)
5.24+1.00

341814.00
95,60:13.66
10783835 (28.1)

14.6:11.5

1706 (44 5)
2130 (55.5)

754 (19.7)

O’ Byrne PM et al NEJM 2018
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— Terbutaline as needed

(N~1277)

—— Budesonide-formoterol as needed
(N=1277)

—— Budesonide maintenance
{(N=1282)

A Severe Exacerbation

Probability of Having a Severs Exacerbation

No. at Risk

Terbutaline as needed
Budesonide—formoterol as needed
Budesonide maintenance

0.754

0.50+

0.254

0.00+

0.25+ Budesonide-formaterol vs, tarbutaline, P<0.001
Budesonide—formoterol vs. budesonide, P=0,52
0.204
0154
0.10+ /4/
om<//
om T 2 4 T T U A o Al y L} T
0 4 3 J2 18 20 24 28 32 36 A0 44 48 52
S ————
—————
TR
'ﬂ.’{-’:— T T T T T T T T T T
4 L} 12 18 20 24 28 32 k[ @“ 44 45 52
Weeks
1277 1237 1190 1153 1131 1102 1084 1067 1038 1024 1017 987 977 731
1277 1258 1235 1218 1207 1179 1072 1159 1138 1127 1119 1097 1086 822

1282 1264 1238 1226 1201 1172 1159 1150 1136 1123 1110

1088 1076 81l

8 (Y] " ue Exacerbats
025~ Budesonide-formoterol vs. terbutaline, P<0.001
1,00+ Budesonde—formoteral va. budesanide, P=044 o
__.A-—’J
0.204 _/_/’
g 0 //
0.75+ 15 _
:-§ //
ot 0.10+4
il =
Q.50
4 0.054
%g
-E; Ow T LJ Al L ) S L L Al T \J L2
025+ 0 4 8 12 16 20 24 28 32 36 40 4 48 92
"—’—‘——f‘_’—-
P
//:/—
om T L4 T T T L4 ) S T 1 LT g 1
0 4 3 12 16 20 24 ré 32 35 40 44 A3 52
Weeks
No, at Risk
Terbutaline as needed 1277 1210 1143 1058 1063 1031 1010 990 955 934 923 338 3877 660

Budesonide—formoteral as needed
Budesanide maintenance

12m7
1282 1257 1224 1206 1175 1143 1125 1111

1252 1227 1204 1184 1142 1130 1116 1089 1078 1067 1040 1028 778
1089 1074 1057 1031 1017 763

Patients with Week of
Well-Controlled Asthma (%)

—
l—‘NW«hU‘lO\\IOO\DS
T T PSP Y RPN

-e— Budesonide maintenance
-o—- Budesonide-formoterol as needed
-e~ Terbutaline as needed

et et e et e ae g Reetersteteng st perte e,
W‘W

o

|
20 24 28

Trial Treatment Week

T
32

36

|
40 44 48 52

O’ Byrne PM et al NEJM 2018



JUUEpACUOTO

O FDC BUD/FF ka1’ etrikAnon kal n otaBepn Bepartreia pe BUD
TTAEOVEKTOUOQV OTNV TTPOANWN TTAPOCUVOEWY AoOuaTOC aTTO TN
xpnon SABA kAT €TTiKANON

O FDC BUD/FF ka1’ €TiKANON yIia TOV €AEYXO TWV CUUTITWHATWY TOU
NTTIOU AoOuATOC NTAV AIYOTEPO ATTOTEAECUATIKOC ATTO T O0TABEPN
OepaTtreia ye BUD

O’ Byrne PM et al NEJM 2018



As-Needed Budesonide—-Formoterol versus MEAéTn SYGMA 2

Maintenance Budesonide in Mild Asthma

Tt yvwpiloue UEXPL oNUEPQL
* [la tn Bepareia Tov ATlou doBuatog cuviotatal n otaBepn xpnon ICS n omola ¢paivetal va

TAEOVEKTEL OUYKPLTIKA pE TN Xxprion SABA kat’ emikAnon
* H KoK CUHHOPDWON HE TNV TTopATIAVW Bepareia oxetiletal e avénpevo Kivouvo mapofUvoewv

* MopoAa autd N cuppopPwon Twv acbevwyv daivetal va eival TTwyn.

STEP S

STEP 1 STEP 2 Gl “""l ! for

Low dose ICS ICSLABA

0edod shon-acting beta-agonist (SABA . I
\ OW 0098 1O

ZKOTOC tNC UEAETNG
H oUykplon tn¢ kat’ enikAnon FDC BUD/FF e tn otaBepr) 660on ICS o acBbeveic pe Ao dobua

Bateman ED et al NEJM 2018




2XEOLAOUOC LEAETNC

Kputnpla eLocaywync:

e AoOeveic pe aobua >12 etwv
e Oeparneio oto Pripa 2 tng GINA

» AUTAQ TUDAN TUXALOTIOLNUEVN LEAETN
OL acBeveic TuyatlomonOnkav oe 2 AEoVeC

* Xpnon FDC ICS/LABA (BUD/FF) kat’ emikAnon
e XtaBepn xprion ICS (200mg BUD x 2 ) kot SABA kat’ emikAnon

Bateman ED et al NEJM 2018
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline, According to Treatment Group.*
Budesonide-Formoterol Budesonide Maintenance
as Needed Therapy Total
Characteristic (N=2089) (N=2087) (N=4176)
Age —yr
Mean 41.3:16.8 40.7£17.1 41.0£17.0
Range 12-82 12-83 12-83

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline, According to Treatment Group.*

Characteristic

Mean

Budesonide—Formoterol

as Needed

Budesonide Maintenance

C (N=2087D

Total

1.49:0.89 1.53+0.90 1.51+0.90
Score =1.5 — no./total no. (%) 943/2043 (46.2) 1000/2037 (49.1) 1943 /4080 (47.6)
FEV) — % of predicted value
Before bronchodilator use 84.4+13.9 84.11+13.9 84.3+13.9
After bronchodilator use 96.3:+13.8 96.0+£13.5 96.1+13.6
Bronchodilator reversibility — %1 15.1+12.4 15.2+13.0 15.2+12.7
Asthma control according to pretrial treatment — no. (%6)§
Uncontrolled with short-acting bronchodilator 959 (45.9) 975 (46.7) 1934 (46.3)
Controlled with inhaled glucocorticoid or leukotriene- 1130 (54.1) 1112 (53.3) 2242 (53.7)
receptor antagonist
No. of severe exacerbations in previous 12 mo — no. (%)
0 1630 (78.0) 1627 (78.0) 3257 (78.0)
1 365 (17.5) 362 (17.3) 727 (17.4)
22 94 (4.5) 98 (4.7) 192 (4.6)
Bateman ED et al NEJIM 2018
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Xwpic dStadpopd oTIic MAPOEUVOELC

KaAUtepn avanveuotiki Aettovpyia HE Th otaBepn Oepamneia

A Annualized Rate of Severe Asthma Exacerbations

Budesonide—
Formoterol Budesonide
Test as Needed  Maintenance Rate Ratio (95% CI) P Value
Noninferiority test 2084 2083  — ‘ 0.97 (NA-1.16) -
Supe(iori!y test 2089 2087 s 0.97 (078- 120) 0.75
I L % 1 1
0.6 0.8 1.0 12 14

Budesonide-Formoterol  Budesonide Maintenance
as Needed Better

Better

B Time to First Severe Exacerbation

1.0 0.10+ Patients with Event
% 0.9- 0.09- no. (%)
-g 0,084 Budesonide-formoterol as needed 177 (8.5)
0.8 o Budesonide maintenance 184 (8.8)
3 0.74 o‘ ¢.| Hazard ratio, 0.96 (95% C1, 0.78-1.17)
g 06 p-0.66
5: 0.6 0.054
B 954 0.04- Budesonide maintenance
= .
$ 04- 0.03
0.024 .
E 03 Budesonide-formoterol as needed
s 3
> 0.01+
% 0.2+ 0.00 T T T T T T T T T T T T
= 01 0 4 8 12 17 20 24 28 3436 40 44 48 52
0'0 L T T T T T T | )0 | T T T 1
0 4 8 12 17 20 24 28 34 36 40 44 48 52
Weeks
No. at Risk
Budesonide—formoterol 2089 2065 2039 2012 19821944 1926 1904 18621840 1821 1799 1782 1208
as needed
Budesonide maintenance 2087 2060 2027 1987 19571929 1909 1883 18481826 1811 1786 1760 1222

180+
160+
1404

1204

Change in Prebronchodilator FEV,
(ml)
2 8
1 1

A Change in Prebronchodilator FEV, from Baseline

Budesonide maintenance T

7

I Budesonide-formoterol
as needed

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

Difference, <32.6 ml (95% C1, -53.7 to -11.4)

No. of Patients
Budesonide-formoterol as needed
Budesonide maintenance

P=0,003
T T T T T T T Ll T L
1 12 16 20 24 28 32 36 40 At 48 52
Weeks
1984 1932 1914
1953 1908 1880

U 4 L4 4

0.2+ Change from baseline in ACQ-5 score
Budesonide-formotero! as needed, -0.35
0.1 Budesonide maintenance, -0.46
Difference, 0.11 (95% CI, 0.07 to0 0.15)
R T e S R SR R R S ) U7 ) e S e S AR R AR A P
% ol
o4
2 024
=
& -03- Budesonide-formoterol as needed
: 5
G 04 {
X Budesonide maintenance T
0.5+ o T
-06 T T L Ll T Al T T T T Ll 1
0 4 12 16 20 24 28 32 36 40 LR 48 52
Weeks
No. of Patients
Budesonide-formoterol as needed 1941 1898 1862
Budesonide maintenance 1919 1887 1340

Bateman ED et al NEJM 2018
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« 2& aoBeveic pe NMo acBua o FDC BUD/FF kat’ e1rikAnon dev ATAV KATWTEPOC
a1ro TN 0T1aBepr) BepaTtreia pe BUD x 2 6oov a@opd aTn ouxvOoTnNTa TWV
ooBapwyV TTAPOEUVOEWY OAAG NTAV KATWTEPOC OTOV EAEYXO TWV CUUTITWHATWYV

* O1 aoBeveic o1o okENoG BepaTreiac ye FDC BUD/FF kat’ etrikAnon Aduavav
TTEPITTOU TO Y4 TNGC d00NG TWV ICS OUYKPITIKA JE EKEIVOUC OTO OKEAOG OTABEPNC
Oepartreiac ye BUD

Bateman ED et al NEJM 2018



ORIGINAL ARTICLE

Tailoring asthma treatment on eosinophilic markers
(exhaled nitric oxide or sputum eosinophils): a
systematic review and meta-analysis

Helen L Petsky,' Chris J Cates,” Kayleigh M Kew,’ Anne B Chang*”

TL yvwpilaue ugxptL cnuepa

H tpormormnoinon tng puBULOTIKAC aywyng yLa to actua pe faon ta nwolvodha Twv MTUEAWY odnyel o€
AlyotepeC mapofUvoel aocBuatoc evw n tpomormnoinon tng He Paon to FeNO emutpemnel €AeyXo HE
ULkpotepeC dooelc ICS

ZKOTTOC TNG UEAETNG
H dtamiotwon tTng XpnoLotTnTac Twv SEIKTWV NWOLVOPIALKAG dAeypovnc Twv agpaywywyv (FENO ko
Eos mtueAwv) otn peiwon twv mapofuvoewv acOpatog o€ matdLd Kol EVAALKEG

Petsky HL et al Thorax 2018



FeNO Searches

1213 records
identified through
database searching

l

2XEOLOLOLOC LEAETNG

Sputum Eosinophil Searches

1275 records
identified through
database searching

l

1208 records 887 records screened
screened after —»{ 1178 records excluded 880 records excluded afterduplicates
duplicatesremoved removed
l 14 full-text articles excluded A
30 full-text articles (Non-RCT, treatment not 4 full-text 7 full-text articles
assessed for eligibility g adjustingusing FeNO) excluded | assessed foreligibility
10 studiesincluded in _ 3 studias 2 ctudi
qualitative & quantitative 6 studies from SWiies ITom S STUNS
synthesis previous review previous review included
< —P

l 22 studiesincluded in qualitative & quantitative synthesis

Petsky HL et al Thorax 2018
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Napoéuvoeilc-Xprion FeNO

FeNO strategy Control strategy Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 Aduits
Honkoop 2014 -0.4463 0.4546 189 203 14.3% 0.64[0.26,1.56) —
Powell 2011 -0.7344 0.2928 11 109 344% 048][0.27, 0.85] ——
Shaw 2007 -0.5746 04267 58 60 16.2% 0.56[0.24,1.30] .
Smith 2005 0.3863 04697 46 48 13.4% 1.47[0.59, 3.69) ST B S
Syk 2013 -0.7244 0.3679 93 88 218% 0.48([0.24,1.00] ——
Subtotal (95% CI) 497 508 100.0% 0.60[0.43, 0.84] <P  —
Heterogeneity. Chi*=4 61, df=4 (P=033); F=13%
Testfor overall effect: Z= 3.00 (P=0.003})
1.1.2 Children
de Jongste 2008 -0.383 0.4757 75 72 76% 068([0.27,1.73 ——
Peirsman 2014a -0.9985 0.4454 49 50 8.6% 0.37([0.15,0.88] —
Petsky 2015 -1.302 05763 ) 32 51% 027[0.09 084
Pijnenburg 2005a -0.3011 0.5463 42 47 57% 0.74([0.25,2.16) & A
Pike 2013a 0.1069 05667 44 46 53% 1.11[0.37,3.38]
Szefler 2008a -0.411 01776 276 270 542% 0.66(0.47,0.84] -
Verini 20102 -1.4663 05746 32 32 52% 0.23[0.07,0.71]
Voorend-van Bergen 2015 -0.5432 0.458 92 89 8.2% 0.58([0.24 1.42) T
Subtotal (95% Cl) 641 638 100.0% 0.58][0.45,0.76] ® |
Heterogeneity. Chi*=754, di=7 (P=038), F=7%
Testfor overall effect: Z=4.11 (P < 0.0001)

0.01 0.1 1 10 100

) ) Favours FeNO strategy Favours control strategy
Test for subqroup differences: Chi*=0.01,df=1 {P=0.92), F=0%

Figure 2 Number of subjects who had =1 exacerbation over the study period (FeNO).
Petsky HL et al Thorax 2018
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Napouvoelc-Xprion Eos mtuéAwv

Sputum Eos Strategy  Symptom Strategy Odds Ratio Odds Ratio

Study or Subgroup Events Total  Events Total Weight M.H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 Adult
Chlumsky 2006 8 30 14 21 26.9% 0.18 (0.05, 0.61) -
Green 2002 (1) 18 34 26 34 27.2% 0.35(0.12,098] b
Jayaram 2006 26 45 37 51 326% 052(0.22,1.22) e B
Subtotal (95% Cl) 109 106 86.7% 0.36 [0.20, 0.64) ’ G
Total events 52 77
Heterogeneity: Chi*=192, df=2(P=038),F=0%
Test for overall effect: Z= 3.49 (P = 0.0005)
1.2.2 Children
Fieming 2012 21 28 23 26 13.3% 0.39 [0.08,1.71) ®
Subtotal (95% CI) 28 26 13.3%  0.39(0.09, 1.71) oo
Total events 21 23
Heterogeneity. Not applicable
Testfor overall effect Z=1.25(P=0.21)
Total (95% CI) 137 132 100.0% 0.36[0.21,0.62] B2 —
Total events 73 100

4 - S - Y 1 1 1 1
Heterogeneity: Chi*= 193, df=3(P=059), P=0% 0.02 01 ] 0 50

Test for overall effect Z= 3.70 (P = 0.0002)

Test for subgroup differences: Chi*=001,df=1 (P=092), F=0%

Foolnotes
(1) p=0.058

Figure 3 Number of subjects who had =1 exacerbation over the study period (SpEos).

Favours Sput Eos Strategy Favours Symptom Strategy

Petsky HL et al Thorax 2018
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Adon ICS-Xprion FeNO

FeNO strategy Control strategy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.9.1 Adults
Powell 2011 42342 56165 111 35963 51624 108 293% 63.79-78.72,206.30) =
Shaw 2007 557 67063 52 895 1,03551 $1 195%  -338.00[67563,-0.37)
Smith 2005 740 72063 46 1,282 79209 48 21.0% -542.00[-847.91,-236.09) -
Syk 2013 586 4551236 87 540 319.3398 78 303% 46.00 [-73.03,165.03) A
Subtotal (95% CI) 296 286 100.0% -147.15[-380.85, 86.56] -

Heterogeneity. Tau®= 4331237, Chi*=1710,df=3 (P=0.0007), F=82%
Test for overall effect. Z=1.23(P=0.22)

1.9.2 Children

Petsky 2015 487 497 31 266 312 32 332% 221.00[15.34, 426.66) —

Pike 2013a 755 518 33 784 597 43 256% -29.00[-280.15,22215)

Yoorend-van Bergen 2015 400 600 9N 400 550 87 412% 0.00 [-168.98, 168.98)

Subtotal (95% CI) 155 162 100.0% 65.88 [-86.71, 218.47] G —

Heterogeneity. Tau*= 726339, ChiF=332, df=2(P=0.19), *= 40%
Test for overall effect: Z= 0,85 (P = 0.40)

-1000 -500 0 500 1000
Favours FeNO strategy Favours control strategy

Testfor subaroun differences: ChiF= 2.24,dr=1(P=0.13). F= 95.3%

Figure 4 Inhaled corticosteroid dose at final visit (FeNO).

Petsky HL et al Thorax 2018



ZuuEpAopOTO

v'H tpormomnoinon the aywync tou acduatoc pe BAaon Touc OELKTEC
NWOWOPNKNC  PAEyHOVNC TwWV  CAEPAYWYWV  HELWVE TNV
nibavotnta sudavionc maposuvonc oAla Oev eixe Oiaitepn
enidpaon otn 6oon twv ICS

Petsky HL et al Thorax 2018



Accepted Manuscript

Disconnect of type 2 biomarkers in severe asthma; dominated by FeNO as a predictor
of exacerbations and periostin as predictor of reduced lung function

Adel H. Mansur, Sapna Srivastava, Adeel Sahal .

TL yvwpilaue ugxptL cnuepa
YIAPXEL KATIOLOL CUCXETION avapecoa Ttouc Ploloywkoug Oeiktec mou ekdppadalouv T2 PAeypovwdn
QTAvINon Kol otov Kivbuvo mapofuvoewv acOpatog

ZKOTOC TNG UEAETNC
H &lepelivnon tou poAou twv Bloloykwv Selktwyv Tou ekdpalouv T2 PpAeypovi otnv ekBacn Twv
aoBsvwv pe acBua

Mansur AH et al Resp Med 2018



2XEOLAOMOC HEAETNC

* MeA€tn mpaypatikng {wNC
e Juppeteiyov 115 aobeveic pe aobua

* e OAouc Touc aoBeveic kataypadnkov
e OLTtapo€UVOELC
e O €Aeyyoc tou acBuartoc (Juniper ACQ6-7)
e H avamvevoTtikn Astoupyla

e EkTiunOnKav ot BLoAoyikol OeLKTEC
* FeNO
e Eoc aipatoc
 MepLootivn opou

Mansur AH et al Resp Med 2018



AnoteAsouata

Figure 1: ROC analyses of T2 biomarkers and annual severe asthma exacerbations
Blood eosinophils

FENO
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Mansur AH et al Resp Med 2018
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Figure 2 Association of serum periostin and reduced FEV,%predicted

(A) ANOVA analysis demonstrating reduction in mean FE-

V1% predicted in the high periostin quartile

FEV\% PREDICTED

140 |
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ZuuEpAopOTO

v To FeNO gpdavile tnVv LOXUPOTEPN CUOXETLON UE TLC MOPOEUVOELC AOOUATOC
v MOvo n meplootivn oXeTOToV HE TNV EKMTWON TNG QVATIVEUOTLKAC AELTOUPYLOC
yeyovoc Tou TuBovwe tnv  koBlotd Plodoyiko  deiktn Tou  ekdpalel

avadLopopPwon Twv aEPAYWYWV

Mansur AH et al Resp Med 2018



@ Predictors of accelerated decline in lung

, function in adult-onset asthma
CrossMark

~ 1 ~ | ~ 1
Hanneke Coumou’, Guus A. Westerhof', Selma B, de Nijs’,
Aeilko H. Zwinderman® and Elisabeth H. Bel

TL yvwpilaue ugxptL cnuepa
To acBua oPLung Evapéng oxeTileTal CUXVA UE TOXELO OTTWAELO AVATIVEUOTLKAC AELTOUpYLOG

ZKOTTOC TNG UEAETNG
H dlamiotwon Twv mapayoviwy KEVwY Ttou TPodLABETOUV O TaxELla ATTWAELQ AVOTTVEUOTLKNG

Aeltoupylag oe aoBeveic pe acOpa oPLung evapéng

Coumou H et al ERJ 2018



2XEOLAOMOC HEAETNC

" 141 aoBeveic pe acBua oPpLunc evapénc napakoAouBndnkav yla 5 xypovia
" Y& OAoucg €yLve apakoAolOnon KAWVIKWY TTAPAUETPWY Kol GAEYLOVWO WV OELKTWV
" Tayxela anmwAeLa TNG AVATTVEUOTIKAC Asttoupylac BewpnOnke n anwAela = 25" ekatootiaia B€on

TABLE 1 Baseline characteristics of participating patients

Subjects n 141
Follow-up years 4.6x1.4
Female sex % 50

Age years 49%15
BMI kg-m~? 28145
Never/ex-/current smoker % 41/51/8
Smoking pack-years 4 [0-13]
ACQé score 1.2740.93
GINA severity score [16] 3 [2-4)
LABA/LAMA use % 67
LTRA use % 1

ICS use % 84

ICS dose, fluticasone equivalent pg” 313 (250-500)
Exacerbations in previous year n 0 (0-1])
Total IgE kU-L™' 68 (28-203)
Atopy % 47
Nasal polyps % 20
pbFEV1 % pred 10117
pbFEV: /FVC % pred 0.76+0.10
Feno ppb 22 (13-47)
Blood eosinophils x10°.L~" 0.16 [0.09-0.26)
Neutrophils x10%.L~" 3.79+1.32
Sputum eosinophils %" 0.6 (0.1-3.9)

Annual FEV1 decline mL per year

~17.48 [-54.22 to +22.44)

Coumou H et al ERJ 2018
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Toxela anwAela avamveuoTikn ¢ Aettoupylag =54.2mL/€tog

TABLE 2 Univariable mixed effect model

Change in pbFEVi mL per year® p-value
FeNno ppb —0.60 <0.001
BMI kg-m~—2 2.96 0.011
Presence of nasal polyps (yes) -33.24 0.023
Sputum eosinophils % -1.35 0.022
Blood eosinophils x107-L~" -32.98 0.044
Female sex 20.89 0.084
Current/ex-smoker (yes) —-18.98 0.126
Age years —0.65 0.128
ACQ6 score 10.83 0.129
GINA severity score[16] 8.31 0.194
Pack-years n —0.60 0.210
No ICS use -20.63 0.214
Exacerbations in previous year n —4.82 0.300
Neutrophils x10%-L™" 4.34 0.340
Presence of atopy (yes) —9.46 0.440
IgE —0.004 0.549
Airway hyperresponsiveness mg-mL™’ 0.164 0.772
ICS dose, fluticasone equivalent pug" 0.004 0.811

Coumou H et al ERJ 2018
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TABLE 3 Multivariable mixed effect model with use of cut-off values

BMI <23.05 kg-m 2

Feno =57 ppb

Change in pbFEV1I mL per year#

p-value

Blood eosinophils >0.39x107-L™ —24.59 0.234
Female sex 12.69 0.272
Sputum eosinophils >6.6% 1902 0.564
Presence of nasal polyps (yes) -10.13 0.609
TABLE 4 Test characteristics
Sensitivity % Specificity % PPV % NPV %

Feno >57 ppb 30 88 45 80
BMI <23.05 kg-m 2 20 91 41 77
Feno >57 ppb and BMI <23.05 kg-m™2 15 100 100 78

Coumou H et al ERJ 2018



ZuuEpAopOTO

v’ e aoBeveic pe aobua oPunc évapénc ta vPnAd enimeda FeNO kot to XapunAo
BMI amoteAouv mapayovtec KvOUVOU TOXELAC QMWAELOC TNC OVOTTVEUOTLKAC
AeLltoupylog

Coumou H et al ERJ 2018



Relationship of inhaled corticosteroid adherence to asthma exacerbations in patients

with moderate to severe asthma : .
In Practice

Alberto Papi, MD, Dermot Ryan, FRCGP, Joan B. Soriano, M.D., Ph.D., FERS, a
FCCP, Henry Chrystyn, BPharm, MSc, FRPharmS, PhD, Leif Bjermer, MD, Roberto N
Rodriguez-Roisin, MD, PhD, FRCP (Edinburgh) and FERS, Myrna B. Dolovich, V
B.Eng, P. Eng., Mark Harris, BA (Hons), Lucy Wood, MA (Cantab), MSc, Maria

Batsiou, MSc, GradStat, Susannah |. Thornhill, PhD, David B. Price, FRCGP AWV

TL yvwpiloue UEXPL CNUEPT
 HéNewn cuppopdwong otn Beparmeia pe ICS kabBwe kat ta avénpeva Eo oto mepludpeplko alpa eival
Kol T SUO TAPAYOVTEG TToU oXeTilovTal e avénpevo Kivbuvo mapofuvoewv o aoBeveic e aoOua

ZKOTOC TNC UEAETNC
H dtepevvnon tou Katd mMooo n mtwxn cuppopdwon otn Beparmeio pe ICS pmopet va eEnynoet
NV epdavion napofvvoewv acbpuatoc oe aoBeveic ue avénueva Eo oto nepiudpeptko aipa

Papi et al JACI in Practice 2018



2XEOLAOMOC HEAETNC

MANBuouoc amno tnv Optimum Patient Care

Research Database
HAwio 218 €tn

AocBua uTto aywyn ota BApata 3 kat 4 kot GINA

Ektinon tn¢ cuppopdwonc avaloya LE ToV
aplOuo twv cuvtayoypadnoswv yia ICS

AcBeveic >400 Eo (opada avénpevwy Eos)
AocBeveic <400 Eo (opada xapunAwv Eos)

2UVOALKA 7195 aoBeveic
> 1031 pe vPnAa Eos
» 6164 pe younAa Eos

Total iIHARP/OPCRD
questionnaire patients
(n=30,634; 100.0%)

.

Asthma diagnosis, eosinophil count,
GINA step 3/4
(n=11,223; 36.6%)

g

Prescribed ICS therapy
(n=11,145; 36.4%)

=

=

B =

Aged =18 years
(n=11,141; 36.4%)

2

(n=10,890; 35.5%)
. 2
No COPD diagnosis;

no OCS prior to eosinophil reading
(n=9,197; 30.0%)

=

ICS prescribed in baseline period
and prior to eosinophil reading
(n=7,195; 23.5%)

4

Final patient cohort (n=7,195)

Exclusion criteria

(No QoF asthma diagnosis (n=523) 3
No valid eosinophil count (n=8,478)
\ Not at GINA steps 3/4 (n=10,410)

N

y
No prescriptions for ICS therapy
\(n=78)

J

<1 full year of routine data prior to 1
clinical review (n=251)

Valid study period ’

. -

=

Elevated eosinophil level (>400 celis/pL)

n=1,031
Normal eosinophil level (<400 cells/uL)
n=6,164

Aged <18 years (n=4)

G T e
COPD diagnosis or prescription of
OCS in the 4 weeks prior to

( osinophil reading (n=1,693)

rNot prescribed ICS in baseline
period and prior to eosinophil
reading (n=2,002)

Papi et al JACI in Practice 2018
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-0.001"; p=0.080"

p=0.193"; p=0.003

Adherent

Not fully adherent Adherent Not fully adherent

(n=1214) (n=4948)
eosinophil count =400cells/uL*

c ence
tp-value for having 1 exacerbation between adherence groups, ¥p-value for having 2+ exacerbations between
adherence groups. p-values are adjusted for age, smaoking status, bronchiectasis and active rhinitis. *Two patients in
the normal eosinophil cohort had missing adherence data

2e acOeveic pe mMoAAA nwowodlAa ot
napoéuvoel e€akoAovBoloav va giva
TOAAEG aveédptnTa amno tn
ocuppopdwon otn Oepancia

p<0.001

Overall co
B Uncentrolge

W Controlled

Adherent Not fully adherent Adherent Not fully adherent
(n=178) (n=853) (n=1214) (n=4948)
sncinanhi : eosinephil count =400cells/puL*
Adherence

p-values are adjusted for age, smoking status, bronchiectasis and active rhinitis. *Two patients in the normal
eosinaphil cohort had missingadherence data

2e aoOeveic pe moAAd nwowodplAa o
€Aeyxo¢ touv acOpatocg e€akoAouvBolose
va elval KaKog aveéaptnto amno tn
ocuppopdwon otn Oepansia

Papi et al JACI in Practice 2018



2UUMEpACUATOL

* H ouppopdwon otnv aywyn pe ICS oe aoBeveic pe aocOpa kat
avénuevo aplBuo Eo oto mepldhepPLko aipa dev oxetTileTal pe pelwon
TwV TtapoéUvoewyv acdpuatoc.

* MBavwc oL aoBeveic avtol xpelalovtal enmpooBetn Beparneia

Papi et al JACI in Practice 2018



Time of day affects eosinophil biomarkers in asthma: Implications for diagnosis and

treatment.

Hannah J Durrington™?, Gael O Gioan-Tavernier’, Robert J Maidstone’, Karolina Krakowiak’,
Andrew S. | Loudon®, John F Blaikley'”, Stephen J Fowler'”, Dave Singh“*?, Angela

Simpson™*®, David W Ray"

TL yvwpilaue ugxptL cnuepa
Ta nwowodlha Tou TEPLPEPLKOU ALUOTOC OTOTEAOUV OELKTN QAVTATIOKPLONG OE VEOTEPEC [BLOAOYLKEC
Beparmeiec oe aoBeveic pe acbua

ZKOTTOC TNG UEAETNG
H dtantiotwon tng emidpaong tou Kipkadlavou puBpou otov aplOpo Twv Nwotvodilwyv Tou
neEPLPEPLKOU ALUOTOC

Durrington H et al AJRCCM 2018



2XEOLAOMOC HEAETNC

* Taa. nwowodlla Tou TEPLPEPLIKOU QLUATOC KOL TWV TITUEAWV
EKTLUNONKOV O OLAPOPETIKEC WPEC TNC NUEPAC o aocbevelc pe
ATILO/LETPLO AoOpa KAl CLUYKPLBNKAV ME UYLELC LAPTUPEC

*H nwowodlla mtuveAwv oamo aoBeveic pe ocoBoapod acOBua
HeAetnOnNkav  avadpoplka omo  udloe  Baon  dedopEvwv  Ka
CUOXETLOTNKAV ME TNV WP TNC NUEPOAC TTIOU EYLVE CUAAOYH TOUC

Durrington H et al AJRCCM 2018
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2e aoOeveic pe Ao/ pHETPLo acOua Ko
OTOUG UYLELC LAPTUPEC O OPLONAC TWV
Eos tou nepidpepikov aiportog epdpavile
SlakUpavon Katd tn dtapkela tng
NUEPOC HE Ta UPNAOTEPA VOUEPQ VOL
endavilovroat otig 04:00 (p<0.01) kot
otic dvo opadec.
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ZuuEpAopOTO

v’ e aoBeveic pe Aruo/pétpo aobua o aplOpoc twv Eos Tou mepldbepLkoy aipatoc Kot Twy

NTUeAwV spdavilel dtakvpavon Katd tn SLApKeLO TNC NUEPOLC

v’ e aoBeveic pe oofapd aoBua sivat rbBovotepo va petpndet avénuévo apOuodc Eos ota

NTUEAO KOTA TLC TIPWLVEC WPEC OE OXEON ME TLC ATIOYEUMATIVEC WPEC

Durrington H et al AJRCCM 2018
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Nonadherence in the era of severe

CrossMaik asthma biologics and thermoplasty

Joy Lee™*, Tunn Ren Tay’, Naghmeh Radhakrishna’, Fiona Hore-Lacy',

Anna Mackay', Ryan Hoy'?, Eli Dabscheck'-®, Robyn O'Hehir'*® and Mark Hew'+?

TL yvwpilaue ugxptL cnuepa
H Kok cuppopdwon otn Beparmeia oxeTileTal e KAKO EAEYXO TOU A0OUATOC KoLl TTOAAEC TTOPOEVVOELG

ZKOTTOC TNG UEAETNG
H dtamiotwon tng cuppopdwong otn Bepareia pe puBuLoTIKA dapuaka o acBeveic unoPridLoug
yla Blodoyikec Bepameieg kat bronchial thermoplasty

Lee J et al ERJ 2018



2XEOLAOMOC HEAETNC

v’ 3e aoBeveic pe Suokoho aoBua urtoPridlouc yia Blohoyikéc Bepareiec i bronchial

thermoplasty, ektiun®nke n cuppopdwon otn Beparmneia pe tn Bondsla elSIKOU Kataypadea
v Juppopdpwpevol BswpriOnkav ot acOeveic oL ormolot AdpBavav >75% twv SO60ewV

v' H napakololBnon Suypknoe 8 eBEOUASEC

Lee J et al ERJ 2018
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TABLE 1 Baseline characteristics

Subjects
Age years
Female
Smoking status

Never-smoker

Ex-smoker

Current smoker
BMI kg-m™~?
Early-onset asthma <18 years
Pre-bronchodilator FEV1 % pred
Change in FEVi % pred following bronchodilator
FEW/FVC %
Airflow obstruction at baseline [FEV: <80%, FEV1/FVC <70%]
Variable airflow obstruction demonstrable

212% and 2200 mL improvement in FEV1 following bronchodilator

>12% variability in peak flow charting over 2 weeks

Positive bronchial provocation challenge test with mannitol
Blood eosinophils x107 L'
Eosinophils >0.3x10° L™*
Feno ppb
IgE kU-L™"
Atopic”
ACT score?
AQLQ score”
Exacerbations in last 12 months requiring oral (>3 days or increase in 20 mg from

baseline prednisolone dose) or intravenous corticosteroids
Frequency of asthma exacerbations in 12 months

0

1

2

23
On ICS/LABA combination
Total ICS dose pg fluticasone equivalent
On OCSs
Total OCS dose mg
Severe asthma by ATS/ERS guidelines
Anxiety and depression’

69
52414.2 (19-76)
41 (59.4)

46 (66.7)
22 [31.9)
101.4)
3046.9
34 (49.3)
62420.2
14.2415
614154
41 (59.4)
61 [88.4)
47 (77)

12 (19.7)
2(3.3)
0.3340.33 (0-1.73)
28 (40.6)
36431.2 (4-137)
52441006 (2-4880)
47 (68.1)
13.645.19
419414
5+4.7 (0-30)

4 (5.8)
8(11.¢4)
2 (15.9)
46 (66.7)

66 [95.7)
9924538 (0-3200)
17 (24.6)
8.746.23 [1-25)
59 [85.5)

24 (35)

Lee J et al ERJ 2018
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47 aoBeveic nrav unoPndlot yia el8LKEG Oepaneieg

Mn cuppdépdwon 44.4%

22

/

Bronchial
thermoplasty

Lee J et al ERJ 2018
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TABLE 2 Characteristics of adherent compared with nonadherent patients

Adherent Nonadherent p-value

Subjects 25 20
Age years S4412 D4216 NS
Female 13 (52) 11 (55) NS
Smoking status

Never-smoker 14 |56) 14 [70)

Ex-smoker 11 (44) 5 (25)

Current smoker 0 (0) 1(5)
BMI kg-m ™2 3045 3148 NS
Early-onset asthma <18 years 13 (52) 8 (40) NS
Pre-bronchodilator FEV1 % pred 65422 60418 NS
FEW/FVC % 61417 58412 NS
Airflow obstruction at baseline [FEV1 <80%, FEV1/FVC <70%) 14 (56) 13 [65) NS
Blood eosinophils x10° L' 0.2240.21 0.4240.34 <0.05
Feno ppb 27.22+18 41.4+30 NS
IgE ku-L™’ 36954736  551.541030 NS
ACT score” 12.244 13546 NS
AQLQ score? 4.3441 3.99+1 NS
Exacerbations in last 12 months requiring oral (>3 days or 35418 2842 NS

increase in 20 mg from baseline prednisolone dose) or

intravenous corticosteroids
Total ICS dose pg fluticasone equivalent 9824444 8504379 NS
Total OCS dose mg 442 9.445 NS
Severe asthma by ATS/ERS guidelines 21 (84) 19 (95) NS
Anxiety or depression” 11 [44) 7 (35) NS

Lee J et al ERJ 2018



ZuuEpAopOTO

v Touhdylotov ot pool aoBeveic pe SVokoho GoBpa Tou sival umoPndLol Yo, VEOTEPEC
Bepamneiec 6ev cuppopdwvovTal LE TN pUOULOTLKN TOUC Bepareia

v H ocuppdpdwon Oa mpémnel va aflohoysital mpw amd tnv evopén VeOTEPWV ELSLKWV
Bepamnelwv

Lee J et al ERJ 2018
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