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Oplopoc acOuartocg

To AoBua cival Pia eTEPOYEVIIC VOOOC, TTOU
ouVvnBwWCc¢ XapakTnpidetal amo Xpovia @AEYHOVNA
TWV AEPAYWYWV.

XApAKTNPIZeTAl ATO I0TOPIKO AVATIVEUCTIKWY
CUUTTTWHATWY OTTWC CUPIYUOC, dioBnua
BApouc¢ a1o aTRB0C KAl BNXA, CUMTITWHATA
TTOU QUCOMEIWVOVTAIl aThV TTAPOOO0 TOU XPOVou,
KaBwc¢ £miong Kal amo PETARBANTH aTo@pain
TWV AEPAYWYWV.
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Bugs in thg home

Chemical fumes

Strong odors / . v v
: 7 Fungus spores
Smoke YY) =

Dust

Asthma Triggers
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dinénon)

Normal Airway

« Xuoowpeuon BAEvvNg
KOl KUTTOPIKWY UAIKWYV
OTOV QUAO TWV
AEPAYWYWV

2.T0 aodua
Urapxel
PAgyovn Twv
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AoBfarikog

Asthma

Airway in Person
with Asthma

Tight Muscles

Source: “What You and Your Family Can Do About Asthma” by the Global Initiative For Asthma

Created and funded by NIH/NHLEI, 1995



Pathology of Asthma ‘.

Air trapped
——— " in alveoli

Relaxed J—
s Tightened
muscle

&g

Wall inflamed
and thickened

Asthmatic airway

Normal airway Asthmatic airway during attack
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Evaluation of conditions that mimic asthrrma

Diagnosis

Clinical features

Testing

Alpha-1 antitrypsin
e ficiE ey

Bronchiectasis

Brornchiolitis

Cardiac diseasae™

Central airway
obstruction

Chromnic ecsinophilic
PrReunmonitis
cCoPD*

Hypersensitivity
pPreumonitis

Obstructive sleap
aprnea™

Sarcoidosis®
(endobromchial)

Strongyloidiasis,
filariasis

wocal cord
dysfunction™

Doy & v
Family history emphysama

Draily sputunm o uctiorm

Cough refractary to bronmnchodilatars
Sometimes end-inspiratory squeak
May have rhinosinusitis

History of respiratory infection,
mhalaticorsal fmury, STD, or lurnag
tramsplamt

Crackles and inspiratory squeaks aon
A T

Crackles or wheezaes

Dwspnea on exertion

Sometimes monophonic wheeze or
stricdor

asthma predates or develops in over
S0 percent of patients

Faver, weaeight loss amd might sweaeats
Are CoOrmmirmior

Smoking history

Exposure to an inciting agent
abrupt onset fever, chills
Dyvsprhnaes without whaezing

Davrime by persormrolerce
Hocturrmal choking
Snoring

Momnproductive cough

Dysprnea

Cutaneous stigmata of sarcoidosis
May have mnasal or sinus sarcoid

Travel to endamic cowuntry

Hoarseness/stridor (can be
imspiratory and/ or expiratory )

Symptoms provoked by exercise

Alpha-1 antitrypsin: below S0 to 20 mgsde (11
rmucramol /L)

Senetic confirmation by isoelectric foowusing or DRSS
PR

HRCT thorax: bronchiectasis

PFTs: DLCO and oxvgen saturation are redoce d

HRCT thora=: interstitial opacities in a mosaic pattern,
iNnspiratory and expiratory views may show focal air
trapping

B type natriuretic pepticde: elevated

Chest «xray:! increased interstitial opacities,
wcardiomegaly

Echocardiogram: r@aduced ajection fraction

PFT=s: flattening of flow volume loop
HRCT with 2-D reconstruction: narrow e Sir Sy
Cirect visualization: airway obstruction

Periphaeral blood: seosinophilia
Chest <ray: bilateral peripharal opacities
Bal: eosinophilia =40 percent

PFTs: irreversible airflow obstruction and sometimes
[E=RE N ]

PFTs: restrictive or mixed obstructive/restrictive
pattern
Chest xray: fleeting pulmonary infilorates

HRCT thorax: ground glass opacities and
paraenchymal micronodules

BAL: lvmphocytosis
Lung biopsy: poorly formed granulomata

PolysamPnogram: elevated respiratory disturbance
imces

Chest <ray: Hilar adermnopathy with or withhout
imtaerstitial opacitia=s

PFTs: restriction and reduced DLCO
Endobronchial biopsy: noncaseating granulomata

Peripheral blood: eosinophilia
Igs antibodies to strongyloides or filaria: positive

Flow volume loop: slowing on inspiration

Direct laryngoscopy (possibly during exercise or
methacholine challenge): abnormal cord mMmotion

ancae: antineutrophil cytoplasmic antibodies; BAalL: bronchoalveolar lavage; CTD: connective tissue disease; DLCO:
diffusing capacity; GERD: gastroesophageal reflux disease; HRCT: high resolution computed tomography; PFTs:
pulmonary function testing; PPI: proton pump inhibitor.

+

Thesae conditions can also co-ocour with asthma

LipToDat

%



Bpoyxlko acOpua Kol cuvvoonpoTNTEC

REVIEW

Influence of comorbid conditions on

asthma Eur Respir J 2009; 33: 897-906

L-P. Boulet

Ta cuxvotepa avadepOpeva cuvodd voonpata ivadt,
* Pwitda- NappapivokoAmitida

e Kanviopa

* XATl

* [aotpo-olcodayikn maAtvdpoptkr) vooog (FTOMN)

* Mayvoapkia

* YUvSpopo amvolwv otov UTtvo (ZAY)

* Wuykec dLatapayeg

* XpOVLEC AOLUWEELC

Nonallergic
Polypoid

Rhinitis:
Allergic

A ’ '
Chronic Hyperventilation
sinusitis Glottic dysfunction
GERD t
Psychopathologies
I Y / |
Obesity Asthma ) Smoking
Nicotine dependence
l [ !
0SA COlF’D
Hormonal Respiratory
disturbances infections
\ 4
Other condtions:
Atopic dermatitis
ABPA

Bronchiectasis




TL€Xel onuooia...

Reducing

Overall Asthma
Control

Achieving

NAEPP website.
Taylor DR, et al. Eur Respir J. 2008;32:545-554.

Defined by

Defined by

Instability/
Worsening

Loss of Lung
Function

Symptoms

Exacerbations

Adverse
effects of
medication

Activity

Reliever Use
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Assessing asthma severity

ASTwd

How??

Asthma severity is assessed retrospectively from the level of
treatment required to control symptoms and exacerbations

When?

Assess asthma severity after patient has been on controller
treatment for several months

Severity is not static — it may change over months or years, or as
different treatments become available

Categories of asthma severity

Mild asthma: well-controlled with Steps 1 or 2 (as-needed SABA or
low dose ICS)

Moderate asthma: well-controlled with Step 3 (low-dose ICS/LABA)

Severe asthma: requires Step 4/5 (moderate or high dose
ICS/LABA + add-on), or remains uncontrolled despite this treatment

GINA2017 ® Global Initiative for Asthma




Brina 1 - Otav armotteitol eLomvor avakoudlong
ue B2 dleyeptn

PREFERRED STEP 2
CONTROLLER
CHOICE
Low dose ICS
Other : ;
ol Consider low Leukotriene receptor antagonists (LTRA)
controfler dose ICS Low dose theophylline*

options

As-needed SABA or

RELIEVER
low dose ICS/formoterol*

As-needed short-acting beta,-agonist (SABA)

*Not for children <12 years

**For children 6-11 years, the preferred Step 3 treatment is medium dose ICS

#For patients prescribed BDP/formoterol or BUD/ formoterol maintenance and reliever therapy

T Tiotropium by mist inhaler is an add-on treatment for patients =212 years with a history of exacerbations
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~ STEP 3

PREFERRED
CONTROLLER
CHOICE
Low dose
Low dose ICS ICS/LABA**
Other ........ st T s Med/hlghdoselcs .
Consider low Leukotriene receptor antagonists (LTRA) ;
contrpller dose ICS Low dose theophylline* Low dose ICS+LTRA
options (or + theoph?*)
. . As-needed SABA or
RELIEVER As-needed short-acting beta,-agonist (SABA
g 2"ag ( ) low dose ICS/formoterol#

*Not for children <12 years

**For children 6-11 years, the preferred Step 3 treatment is medium dose ICS

#For patients prescribed BDP/formoterol or BUD/ formoterol maintenance and reliever therapy

T Tiotropium by mist inhaler is an add-on treatment for patients =212 years with a history of exacerbations



To Néepec otL...;

To acBua okotwvel aveéaptnta pe th faputnta
TOU

1/3 twv Bavatwv ano acdua £xouv o acdua
1/3 Twv Bavatwyv ano acOua €xouv HETPLO AoBL

1/3 twv Bavatwv ano acdua £xouv cofoapod acbua



Oavatol maldlwyv pe actpua:
To tondLa e nro acbpa Bplokovtol o kivbuvo

[3% |

Findings from a cohort study reviewing all pediatric asthma-related deaths
(n=51) in the Australian state of Victoria from 1986 to 1989.

Robertson et al. Pediatr Pulmonol. 1992:13:95-100.
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‘Hrtio aoBpua

O Aruot aacOpuatikol aoBeveic amoteAoUV CNUOVTLKO
Moo0ooTo acBevwyv (HEXPL 70% OAWV TWV A0OUATIKWV)

40-70% NEQN
moderate, NEPINTQZEQN:HNIO
25,5% 20-25% HIMIO ENIMENON




‘Hrtio acBpua

Misclassification of Intermittent

953
patients

# of Patients

%) b =] o)
= = o =]
(=] (=] =] (=]

] | | |

‘Hmo diaAeimwv aocbua
Baocel cugmmrTwpdaTwyv|
ka1 FEV,

Liard. Eur Respir J. 2000;16:615-620.

Asthma

‘Hmo
SiaAsiTrwv
60%

‘Hmio
ETTIHEVWOV .
229, MET'pID
ETTIHEVWV
15% EZopapd
ETTIPEVWOV
3%

Kararagn g idiag opadacg
Baocel cupmmrtwparwy, FEV,,
Kol xprion apuakwyv
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Inhaled steroids and the risk of hospitalization for asthma,

o
- 3,-agonists Inhaled Steroids
& luiul Totul
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Donahue et al. JAMA. 1997;277:887-891.

8+

Retrospective
cohort study

16941 eligible
persons, 742 (4.4%)
were hospitalized for
asthma

Inhaled steroids
confer significant
protection against
exacerbations of
asthma leading to
hospitalization



Oral montelukast, inhaled beclomethasone, and placebo for chronic asthma. A randomized,
controlled frial. Montelukast/Beclomethasone Study Group.

—a— MtrekAopug0adévn
—o— MovTteAoukdoTn
—a— Placebo

15 —

* ‘*‘
\ A Randomized,

\ double-blind,
10 \ double-dummy,
\ placebo-controlled,
BeAtiwon — o— — \ o 1' parallel-group, 12-
FEV1% \ \ week study
5 AR
N\
\ 895 patients 15 to
- L} 85 years of age
| with chronic
asthma and an
FEV1 50% to 85%
of predicted

12 1
| Washout >

P < 0.01 MmrekAopeBalovn vs MovreAoukaoTn Kai placebo.
TP < 0.001 vs placebo.

Malmstrom K, et al. Ann Intern Med. 1999;130:487-495.



The New England Journal of Medicine

LOW-DOSE INHALED CORTICOSTEROIDS AND THE PREVENTION OF DEATH

FROM ASTHMA

Rate Ratio
8avaTtwyv amé aobua

the rate of death
from asthma
decreased by 21
percent with each
additional canister of
inhaled
.corticosterf)ids used 0 2 4
in the previous year

9

No cuOKEUWV QAPHUAKWY ACOHATOG ava £€TOG

Suissa et al. N EnglJ Med. 2000;343:332-336.

The cohort
consisted of
30,569 subjects
using antiasthma
drugs during the
period from 1975
through 1991

Of the 562
deaths, 77 were
classified as due
to asthma



Primary Care Respiratory Journal (2008); 17(1): 39-45 Primary Care

RESPIRATORY JOURNAL
wwwnthepaorong

ORIGINAL RESEARCH

Does continuous use of inhaled corticosteroids improve
outcomes in mild asthma? A double-blind randomised
controlled trial

44 subjects were randomised (23-fluticasone
250mcg/day, 21-placebo), double blind for 11 months

Table 2. Effect of treatment on primary and secondary outcome variables.

On treatment values'
Active Placebo Difference (95% CI) p value

Primary outcomes Morning PEF Limin 459.7 4438 1593 (12.44-19.42)*

Morning FEV; L 281 212 0.15(0.114-0.184)
Secondary outcomes Morning PEF % predicted 101.60 98.06 3.54 (2.70-4.34)

Morning FEVy % predicted 9159 86.22 5.37 (4.30-6.44)

Clinic FEVq % predicted 100.34 96.34 4.30 (1.25-7.36)

FeNO. ppb 12.30¢ 19.68" 0.63 (0.52:0.75)

Symptom-free days, % 92.0° 90.2 1.09(0.99-1,18)'

Reliever-free days, % 93,8 91,3 1.05 (0.96-1.14)' 0.31

Helen K Reddel, Primary care respiratory journal, 2008



Early intervention with budesonide in mild persistent 7241 patients in 32 countries,
aged 5-66

asthma: a randomised, double-blind trial

mild persistent asthma for less than 2 years

START trial
, o , , Double-blind (Part A) and
Primary Study Objective and Primary Variables Open-label (Part B) Design
' Examines effect of early intervention with ICS on .
. . Part A — Pulmicort therapy
evolution of newly diagnosed asthma Adults
' Primary outcome: BT o b Part B: Open-label
' +usual asthma therapy
v Timatof _ - Children (6-10y of age)
T|me to first severe asthma-related event (SARE) during T nvzgoa::me daly
first 3 years of study + usual asthma therapy

» Asevere event requiring hospitalization or emergency Part A — Reference thera
treatment due to worsening of asthma or death due to
asthma

v Secondary outcome:

* Change in postbronchodilator FEV,
' |ntent to treat analysis

Pauwels RA, Busse WW, 0'Byrme PM, &t al. The inhaled Steroid Treatment as Regular Therapy in early asthma (START) study: rationale and design.
Control Clin Trials, 2001;22(4):405-413

Year 0 1 2 3 4 5
Visit 123456 7 89 10111213 14151617 1819 20 21 22

Pauwels et al. Lancet 2003



Early intervention with budesonide in mild persistent

asthma: a randomised, double-blind trial

Long-term, once-daily treatment with low-dose
budesonide decreases the risk of severe
exacerbations and improves asthma control in
patients with mild persistent asthma of recent onset

START trial

Time to First SARE Patients Requiring Additional Corticosteroids®

44% (95% Cl, 29-55%) reduced risk of first SARE*
2 010 —— Budesonide therapy
3 Reference therapy
3
0 0061
o
g —
- _
]
5
E
=
U 1 | 1

2 3

*Inhaled, oral, or systemic

Pauwels et al. Lancet 2003



Early intervention with budesonide in mild persistent

asthma: a randomised, double-blind trial

. Long-term, once-daily treatment with low-dose
START trial gert / .
budesonide decreases the risk of severe
exacerbations and improves asthma control in
patients with mild persistent asthma of recent onset

Increases
A Gain in
SFDs

b
Decreases days Emergency

Pauwels et al. Lancet 2003



Asthma control and steroid doses 5 years after 462 patients with persistent asthma
early or delayed introduction of inhaled

corticosteroids in asthma: a real-life study early treatment group with symptoms

for <2 years was compared with a

0. Selroos*, A.-B. Lofroos, A. Pietinalho, H. Riska delayed treatment group (median
duration 5 years and 3 months)

budesonide 400 microg twice daily as
initial dose, 5-year follow-up

[ Inhaled steroid

1000 - [] FEV, % pred  [100
900 - 825 [ PEF, % pred
800 - 93.9 - 95
LL
S 7004 n
2 4
0 600 - - 90
3 500 87.2 IEIS
] -
< 412 Z
£ 84.5 3]
o o
w S
w300 - a
a s
200 = - g0
100 =
0- - 75
Early Treatment Delayed Treatment

Selroos et al. Respir Med. 2004;98:254-262.
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Low Dose Inhaled Budesonide and Formoterol in Mild

Persistent Asthma

The OPTIMA Randomized Trial

Bud/placebo & Bud+F/placebo = statistical difference

TABLE 2. RESULTS GROUP A: END VALUES (ADJUSTED MEANS)

698 patients, 1 year study

main outcomes were time to the first
severe asthma exacerbation and poorly
controlled asthma days

p Values Comparing:

BUD200 BUD200+F BUD200+F
Variable Placebo BUD200 BUD200+F Vs Placebo vs BUD200 Vs Placebo
Change in FEV,, % pred 1.79 4.04 587 0.0045 0.023 0.0001
Change in PEF Morning, L/min 8.66 15.12 31.81 0.0001 0.0001
Days with symptoms, % 294 Al 215 0.0074 0.48 0.0007
Number of rescue inhalations per day 075 0.5] 051 0.0008 097 0.0008
Nights with awakenings, % 70 25 3 0.0001 052 00001
Rate per year of severe exacerbations 0.77 0.29 0.34 0.0001 0.30 0.0001

P.M. O’ Byrne. Am J Respir Crit Care Med 2001



Low Dose Inhaled Budesonide and Formoterol in Mild
Persistent Asthma
The OPTIMA Randomized Trial
budesonide alone reduced the risk for severe exacerbations
by 60% and poorly controlled days by 48%;
adding formoterol increased lung function with no change in
Bud + F / Bud = no statistical difference other end points

TABLE 2. RESULTS GROUP A: END VALUES (ADJUSTED MEANS)

p Values Comparing:

BUD200 BUD200+F BUD200+F
Variable Placebo BUD200 BUD200+F vs Placebo vs BUD200 vs Placebo
Change in FEV;, % pred 1.79 4.04 587 0.0045 0.023 0.0001
Change in PEF Morning, L/min 8.66 15.12 31.81 0.12 0.0001 0.0001
Days with symptoms, % 294 2l 215 0.0074 0.48 0.0007
Number of rescue inhalations per day 075 051 051 00008 097 0.0008
Nights with awakenings, % 70 25 3 0.0001 052 0.0001
Rate per year of severe exacerbations 077 0.29 0.34 00001 050 0.0001

P.M. O’ Byrne. Am J Respir Crit Care Med 2001
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The N EW ENGLAND
JOURNAL oo MEDICINE IMPACTStUdy

ESTABELISHED IN 1812 APRIL 14, 2005 VOL. 352

Homer A. Boushey. N Engl J Med 2005. IMPACT study

Daily versus As-Needed Corticosteroids for Mild Persistent Asthma

10-Day course 10-Day course

of intense of intense double-blind trial, 225
combined & Withdrew: combined
th 73 Assigned to 200 T bud ide twice dail - th
erapy k ;|ilin t:‘bl pg of budesonide ice daily 67 completed trial erapy ad u |tS

primary outcome was

76 Assigned to 20 mg of zafirlukast twice daily 62 tz‘:;::;dev:'ﬁm mornt ng pea k explratory
- +placebo inhaler - ﬂOW (PEF)

225
Randomized

411 E lled Run-in - . & Withdrew,
p-eric:-d 76 Assigned to placebo tablets + placebo inhaler 70 completed trial
L T T T T i

week -4 -2 o 13 26 39 48 52 54
100 o= e .,
E L ~ I‘—-;; R I I S, _,__l,=1._!_'__-_.=ﬁ- — .
- et — e -
E B0
3
= = the intermittent-treatment group
= .
- S took budesonide, on average, for
11
En SRR, only 0.5 week of the year!!!
] 20— — —— Daily zafirlukast
o P=0.39 ------- Intermittent therapy
L8] T T T T
o 100 200 e A
Days since Randomization
Figure 3. Kaplan—Meier Estimates of the Time to a First Exacerbation of Asthma.
There was no significant difference among the groups (P=0.39).




Table 2. Average Changes in Primary and Secondary Outcome Measures over a One-Year Period.*
Overall
Outcome Daily Budesonide Daily Zafirlukast Intermittent Treatment P Valuey
Within- Within- Within-
Mao. of Group  Mo. of Group Mo, of Group
Patients Value PValue Patients Value PValue Patients Walue PValue
Morning PEF (%) 66 8319 <(0.001 62 7O+21 <0.001 70 7.1+£2.0 =<0.001 0.90
Maorning PEF (13 5717 0.002 62 56138 0.002 &9 3.5=1.7 0.05 0.61
post-PICT (%)
FEV, (%)
Pre-bronchodilator 67 4.0£1.2 0.001 62 -1.1=1.0 0.30 70 0.7£1.1 0.55 0.005
Post-bronchodilator 67 -1.7=0.5 0.002 61 -0.5=0.7 0.45 &9 -1.0=0.5 0.04 0.29
Post-PICT 67 -1.5=0.7 0.03 62 -2.1=0.7 0.003 63 -0.6=0.6 0.34 0.27
Exhaled nitric oxide (94) 63 0.75 60 0.02 &6 =<0.001 0.006
Median -14.4 12.4 26.6
Interquartile range —44.4 1o 46.8 B2 -24.610 82.8 -9.6to99.3 <=0.001
Sputum eosinophils 34 0.03 26 071 35 0.03 0.007
Median -0.3 0.0 0.2
Interquartile range -1.6to 0.2 -09to 0.3 -0.1to 1.5
PCap [ |G-Ezt 63 1.8=0.2 <(0.001 58 0.3£0.2 011 &7 0.1+0.2 0.48 <0.001
Asthma Quality of Life 67 0501 =(0.001 64 0.3£0.1 =0.001 70 0.3:0.1 =0.001 0.18
score ]
Asthma control score$Y 70 -0.4=0.1 <(0.001 70 -0.2+0.04 <0.001 73 -0.3+0.05 =<0.001 <0.001
Mao. of symptom-free 70 4.0:£04 =(0.001 70 3.1:04 0.001 73 29:0.4 =0.001 0.03
daysT
Asthma Symptom 70 0.06=0.01 <(0.001 70 0.04=0.01 0.002 73 0.04=0.01 =<0.001 0.06
Utility Indext|

similar increases in morning PEF
Homer A. Boushey. N Engl J Med 2005. IMPACT study and exacerbations




Daily vs. intermittent inhaled
corticosteroids for recurrent wheezing
and mild persistent asthma: A systematic
review with meta-analysis

@ CrossMark

Gustavo J. Rodrigo®*, José A. Castro-Rodriguez ™©

Respiratory Medicine (2013) 107, 1133-1140

7 randomized, placebo-controlled trials, 1367 patients

Primary outcome was asthma exacerbations

No significant differences
between daily and intermittent ICS in reducing
the incidence of asthma exacerbations was found

Napoéuvoelg

A

Daily ICS Intermittent ICS Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% CI|
Boushey (8) 12 73 10 76 18% 1.25(0.58,2.71)
Martinez (16) 20 72 25 71 456% 0.79(0.48,1.29] —
Papi (23) 33 106 38 122 7.3% 1.00(0.68,1.47) —
Papi (24) 4 110 10 110 09% 0.40(0.13,1.24)
Zeiger (25) 111 139 115 139 855% 0.97 [0.86, 1.08) T
Total (95% CI) 500 518 100.0% 0.96 [0.86, 1.06])
Total events 180 198

Heterogeneity Tau*= 0.00, Chi*= 3.61,d=4 (P=046), F= 0%
Testfor overall effect Z=0.84 (P = 0.40)

4

02 05
Favours Daily IC

Koptikoeldn per os

5 ¢

Favours intermittent ICS

B
Daily ICS As-needed ICS Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Boushey (8) 10 73 8 76 276% 1.30 (0.54, 3.11) i—
Martinez (16) 2 N 22 711 527% 1.00[061,1.63)
Papi (23) 3 106 0 122 33% 8.05(0.42,154.02) >
Papi (24) 2 110 6 110 10.7% 033[007,1862) —_—
Turpeinen (9) 1 57 3 58 57% 0.34[004,317)
Total (95% Cl) 417 437 100.0% 0.96 [0.56, 1.67] -
Total events 38 39
Heterogeneity: Tau*= 009, Chi*= 503, df= 4 (P=0.28), = 20% 001 01 10 100

Testfor overall effect Z=013 (P=0.90)

Favours Daily IC

Favours Intermittent ICS

Figure 2 Pooled relative risk for asma exacerbations with 95% confidence intervals of eligible studies comparing daily vs.
intermittent ICS use. Rate of exacerbations (Panel A) and number of patients with one or more exacerbations requiring oral

corticosteroids (Panel B).



Daily vs. intermittent inhaled (!)Cmsmark
corticosteroids for recurrent wheezing

and mild persistent asthma: A systematic

review with meta-analysis

Gustavo J. Rodrigo *, José A. Castro-Rodriguez ™© daily ICS strategy was superior in many secondary

outcomes
Respiratory Medicine (2013) 107, 1133-1140

A Huépeg eAeOepnC vooou
Intermittent ICS Daily ICS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Boushey (8) 63 76 Al 73 48.9% 0.85(0.76, 0.95] ——
Papi (23) 62 124 60 110 11.7% 092(0.72,1.17) —_—
Papi (24) 7 110 80 110 2356% 0.96[0.81,1.14) _—
Zeiger (25) 78 139 78 139 159% 1.00(0.81,1.23) e
Total (95% Cl) 449 432 100.0% 0.91 [0.83, 0.99) e 3
Total events 280 289
Heterogeneity: Tau®*= 000, Chi*=332, df=3(P=0.34),F=10% 05 07 : 15 3

Testfor overall effect: Z= 2.22 (P = 0.03) Favours dailyICS Favours intermittent ICS

B B2 kart enikAnon
Daily ICS As-needed ICS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Calhoun (26) 001 11 114 002 11 113 75% 0.03[-0.26, 0.32)
Martinéz {(16) 03026 72 01 057 M 223% -0.20[0.35,-0.05) T
Papi (23) -001 072 110 -007 066 124 16.7% 0.06[-0.12,0.24)
Papi (24) -0.24 044 110 -017 038 110 321% -0.07[-0.18,0.04) —T
Turpeinen (9) -0.29 0.44 58 -0.22 038 58 215% -0.07[0.220.08] —
Total (95% CI) 464 476 100.0% -0.07 [-0.15,0.01) <>
Heterogeneity: Tau®= 0,00, Chi*= 5 58, df= 4 (P = 0.23), F= 28% + t t +
T B 05 026 0 025 05
Test for overall effect Z=1.65 (P = 0.10) Favours Daily ICS Favours Intermitent ICS

Figure 3 Pooled relative risk for percent asthma free days (Panel A) or mean difference for mean change in rescue medication
(Panel B) with 95% confidence intervals of eligible studies comparing daily vs. Intermittent ICS use.
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KopeaTtikec B€oelc opodpwviac yio to acbpua to 2014

P —
Current guideline* Strategy 1 / Strategy 2 \

Ste
! Preferred controller Reliever e Reliever ML Reliever\
controller controller

Stepl  None

Patient-adjusted, symptom-driven,
intermittent-to-regular treatment with
low-dose ICSs/rapid-onset LABAS’

SABA as needed Low-doseICS™  SABA as needed

Step2  Low-dose ICSs
Step3  Low-dose ICSs/LABAs

Step4 Medium/high ICS/ SABAasneeded or Same as the current guideline
LABA low-dose 1CSs/ (see the column of Current guideline)
rapid-onset LABAS'

Step5  Refertoadd-on treat-
ment

*Adopted and modified from the Korean Asthma Guideline 2014, according to the Creative Commons license Korean Academy of Tubercu-

“ . B [} - . #ry - “ _—
losis and Respiratory Diseases”. "For persistent controller users. “The strategy might be applied from the step 1 to some cases of the step 2 in
the Asthma Guideline. SFormoterol is an example.
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Inhaled Combined Budesonide—Formoterol as Needed
in Mild Asthma

3836 patients, 12 years or

older (1277/1277/1282)
Placebo BID + terbutaline 0.5 mg as-needed
Terbutaline
0.5mg .
Placebo BID + budesonide/formoterol 200/6 pg as-needed
as-needed
Budesonide maintenance 200 pg BID + terbutaline 0.5 mg as-needed
Period | E | Run-in period Treatment period with electronic monitoring of all randomized inhalers Follow-up
| ! | I
Visit 1 2 3 4 5 6 7 8 FU
Week —4fo-2 0 4 16 28 40 52 54
Primary Objective Show superiority: budesonide/formoterol as-needed vs. terbutaline as-needed

Primary endpoint: WCAW

Secondary Objectives 1) Efficacy of budesonide/formoterol as-needed vs. budesonide maintenance BID +
terbutaline as-needed

2) Efficacy of budesonide/formoterol as-needed vs. terbutaline as-needed and
budesonide maintenance BID + terbutaline as-needed

* WCAW: budesonide/formoterol as-needed vs. budesonide maintenance BID +
terbutaline as-needed (non-inferiority)

* Annualised severe asthma exacerbation rate

* Pre- and post-bronchodilator FEV,

* ACQ-5 and AQLQ score

* ICS use (or exposure) and rescue medication use

1. O’Byrne PM et al. Trials. 2017;18:12. https://doi.org/10.1186/s13063-016-1731-4. Accessed February 22, 2018;
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Inhaled Combined Budesonide—Formoterol as Needed
in Mild Asthma

Budesonide/
Terbutaline 0.5mg Formoterol

SYGMA 11 As-needed 200/6 pg
(n=1272) As-needed
(n=1269)

Mean % of WCAW per patient 31.1 34.4

Budesonide/formoterol as-needed vs. terbutaline as-needed

Odds ratio 1.14
(2-sided 95% ClI) (1.00, 1.30)
P-value 0.046

Budesonide/formoterol as-needed was superior

to terbutaline as-needed on WCAW and increased the odds of
aweek being a WCAW by 14%!?

aSevere exacerbations defined as worsening of asthma that is associated with a medical intervention, requiring either the use of systemic glucocorticoids for >3 days (or an injection of depot corticosteroids), or
inpatient hospitalization or an emergency department visit (or other urgent, unscheduled health care visit) due to asthma that required systemic glucocorticoids?; ®Upper Cl of the 1-sided 95% Cl is 1.2, indicating
that budesonide/formoterol as-needed is non-inferior to maintenance budesonide BID.2

BID = twice daily; Cl = confidence interval; LS = least-squares; NA = not applicable; SYGMA = SYmbicort Given as needed in Mild Asthma; WCAW = well-controlled asthma weeks.

1. O’Byrne PM et al. N Engl J Med. 2018;378:1865-1876; 3. O'Byrne PM et al. Trials. 2017;18:12. https://doi.org/10.1186/s13063-016-1731-4. Accessed February 22, 2018.
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Inhaled Combined Budesonide—Formoterol as Needed
in Mild Asthma

O ocuvbuaopog Boudeoovidng/DopuotepoAng kat' emikAnon Atav KATwTePog tng Boudecovidng otig WCAW

. Budesonide Maintenance 200 pg
SYGMA 1 Secondary Endpoint Budesonide/Formoterol 31D

200/6 ug As-needed

(Non-inferiority) (n=1277)

+ Terbutaline 0.5 mg As-needed
(n=1282)

Mean percentage of WCAW per patient 34.4 44.4

Budesonide/formoterol as-needed vs. comparator

Odds ratio (2-sided 95% Cl)?2 0.64 (0.57,0.73)

-value
P N/A

» Adherence to maintenance therapy was HIGH (79%)
« Comparing a symptom-driven treatment strategy with a maintenance treatment strategy

- lower dose of anti-inflammatory in the budesonide/formoterol as-needed group versus the
budesonide maintenance BID group

» As-needed medication use contributes to WCAW disqualification (“hno more than 2 days”)

aPredefined non-inferiority limit of 0.8 (ie, if the lower 95% Cl of the OR for as-needed budesonide/formoterol vs. maintenance budesonide BID was >0.8.)
BID = twice daily; Cl = confidence interval; N/A = not applicable; WCAW = well-controlled asthma weeks.
O’Byrne PM et al. N Engl J Med. 2018;378:1865-1876.
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NModerate or severe

RR=0.40
95246 Ci (0.32—0.49)

| |

RR=0.95
9525 ClI (0. 74—1.21)

W Asneeded terbutaline (n=1277)  WAsneeded BUD/FORM (n=1277) M Budesonide maintenance (n=1282)
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Inhaled Combined Budesonide—Formoterol as Needed

in Mild Asthma

O ocuvduacopog Boudeoovidng/PoppotepoAng kat' emikAnon £6e1e 64% Alyotepes coBapég apofUVoeLg O OXEON UE

0,25

0,2

0,15

0,1

0,05

0.20

N tepPoutalivn kat' emikAnon

64%

reduction
95% C1 0.27, 0.49
p<0.001b

As-needed terbutaline
0.5mg
(n=1277)

annual rate of severe exacerbations

0.20 with terbutaline
0.07 with budesonide—formoterol
0.09 with budesonide maintenance

As-needed budesonide/formoterol 200/6 pg

3Severe exacerbations defined as worsening of asthma that is associated with a medical intervention, requiring either the use of systemic glucocorticoids for 23 days (or an injection of depot corticosteroids),
or inpatient hospitalization or an emergency department visit (or other urgent, unscheduled health care visit) due to asthma that required systemic glucocorticoids; PP-values not controlled for multiplicity.

Note: Severe asthma exacerbation rates were analysed by a negative binomial regression model with randomized treatment, pre-study treatment, region, and number of severe exacerbations in the 12

months prior to screening (0 or 1) as factors.

BID = twice daily; Cl = confidence interval; RR = rate ratio; SYGMA = SYmbicort Given as needed in Mild Asthma.
O’Byrne PM et al. Article and supplementary appendix. N Engl J Med. 2018;378:1865-1876.



SYGMA 1 The NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MAY 17, 2018 VOL. 378 NO. 20

Inhaled Combined Budesonide—Formoterol as Needed
in Mild Asthma

O ouvbduaopog Boubeoovidng/DopuotepoAng kat' enikAnon anédelfe avaloyo amoTEAECA OTLG
ocoBapéeg mapoéuvoelg pe tn Boudeoovidn

0,25 -
5
g 02 17% annual rate of severe exacerbations
3 reduction
‘U 9 . .
5 515 95/"&8'2535 110 0.20 with terbutaline
(&) ’ "
5 0.07 with budesonide—formoterol
5 01 0.09 0.09 with budesonide maintenance
(7] , - ’
= 0,07
>S5
Eo
< 0,05
O _
Budesonide/formoterol 200/6 pg Budesonide maintenance 200 pg
as-needed BID
(n=1277) (n=1282)

Budesonide/formoterol as-needed was to budesonide maintenance

BID in SYGMA 1 at preventing

aSevere exacerbations defined as worsening of asthma that is associated with a medical intervention, requiring either the use of systemic glucocorticoids for 23 days (or an injection of depot corticosteroids), or
inpatient hospitalization or an emergency department visit (or other urgent, unscheduled health care visit) due to asthma that required systemic glucocorticoids®?; ®P-values not controlled for multiplicity?; ¢1-sided
95% CI for non-inferiority test; if the upper Cl of the 1-sided 95% CI <1.2, then budesonide/formoterol as-needed is non-inferior to budesonide BID.?

BID = twice daily; Cl = confidence interval; NA = not applicable; RR = rate ratio; SYGMA = SYmbicort Given as needed in Mild Asthma.

1. O’Byrne PM et al. N Engl J Med. 2018;378:1865-1876;
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XpOvog HEXPL TN LETPLA 1) coPBapr mapofuvaon

0.25— Budesonide—formotercl vs. terbutaline, P<0.001

1.00 Budesonide—formoterol vs. budesonide, P=0.44
0,20
L F]
<
C 1] 0,75 0,15+
° 5
=3
= =5 0,10+
®3
22 050-
' 0.05
i
-
L —
E ? ']Dﬂ' T T | | | T T T | | | | T
E 0.25- 0 4 8 12 16 20 24 28 32 36 40 44 48 52
b=
o
___.___._—i
0.00+ |°___|’|___-‘|r’_.|—___|__-_|’_ I I I I I I
Q 4 3 12 16 20 24 28 32 E13 40 44 48 52
Weeks
—— Terbutaline as needed —— Budesonide—formoterol as needed —— Budesonide maintenance
(N=1277) (N=1277) (N=1282)

Budesonide/formoterol as-needed was to budesonide maintenance BID and

to terbutaline as-needed in prolonging the e

1. O’Byrne PM et al. N Engl J Med. 2018;378:1865-1876 2. Bateman ED et al. N Engl/ J Med. 2018;378:1877-1887.
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in Mild Asthma

O ocuvbduaopog Boudeoovidng/DopuotepoAng Kat' enikAnon anedelfe avaAoyo OmMOTEAECHA OTLG
ooBapég napouvoelg pe 83% Alyotepn 60on otepoELldwY

o 400 1 | 340
% (95% CI 332.1, 346.7)
o
§o]
yo]
4] 300 A
g
<1}
E 5 [ 83% reduction ]
8 = 200 A
>
3 57
% 100 A (95% CI 50.0, 64.6)
=
(o1
2 -
0
Budesonide/formoterol as-needed Budesonide maintenance BID
(n=1277) (n=1282)

O’Byrne PM et al. Article and supplementary appendix. N Engl J Med. 2018;378:1865-1876;
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ORIGINAL ARTICLE

As-Needed Budesonide—Formoterol versus
Maintenance Budesonide in Mild Asthma

4176 patients, 12 years or

_ older (2089/2087)
Placebo BID + budesonide/formoterol 200/6 pg as-needed
Terbutaline
0.5mg
as-needed
Budesonide maintenance 200 pg BID + terbutaline 0.5 mg as-needed
Period E | Run-in period Treatment period with electronic monitoring of all randomized inhalers Follow-up
Visit 1 2 3 Phone contact 4 Phone contact 5 Phone contact 6 FU
Week  -4to-2 0 8 17 25 34 42 52 54
SYGMA 213
Primary Show non-inferiority: budesonide/formoterol as-needed vs. budesonide

Objective maintenance BID + terbutaline as-needed

Primary endpoint: Annualised severe asthma exacerbation rate

Secondary 1) Efficacy of budesonide/formoterol as-needed vs. budesonide
Objectives maintenance BID + terbutaline as-needed

* Pre- and post-bronchodilator FEV,
* ACQ-5and AQLQ score
* |CS use (or exposure) and rescue medication use

1. O’Byrne PM et al. Trials. 2017;18:12. https://doi.org/10.1186/s13063-016-1731-4. Accessed February 22, 2018; 3. Bateman ED et al. Article and supplementary appendix. N Engl J Med. 2018;378:1877-1887.
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Maintenance Budesonide in Mild Asthma

O ouvbuacopog Boudeoovidng/DoppotepoAng kat' emikAnon Atav LooSUVAUOG HE
™ Boudeoovibn otnv mpoAnydn twv cofapwv mapofLVoewv

0,25 -

-

0,2 +

0,15 - \_

3%
reduction
RR=0.97

1-sided 95% CI°¢ NA,
1.16

~

)

Annualized severe exacerbation rate

0,05 ~

Budesonide/formoterol
200/6 pg as-needed
(n=2084)

2. Bateman ED et al. N Engl J Med. 2018;378:1877-1887.

0,12

Budesonide maintenance 200 pg BID

(n=2083)
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As-Needed Budesonide—Formoterol versus
Maintenance Budesonide in Mild Asthma

Xpovoc pExpL tn cofapn mapotuvon (ibLocg)

- 1.0+ 0.10- Patients with Event
-% 0.9 0.09+ no. (%)
£ 0.08- Budesonide—formoterol as needed 177 (8.5)
g 0.8+ 0.07 Budesonide maintenance 184 (3.8)
E 0.7 . Hazard ratio, 0.96 (95% Cl, 0.78-1.17)
g 0069 p_o.66
= =0.
z 0.6+ 0.054
v
o 0.5 0.04 Budesonide maintenance
£ g4 00-
- 0.027 Budesonidefi | ded
S 034 udesonide—formoterol as nee

’ 0.01-
=
E Dz_ Gﬂ{}_ I I I I I I I I I I I I I
a 0.1 0 4 3 12 17 20 24 28 3436 40 44 48 52
E . —

DG | I I I I I I I I I I I I
0 4 3 12 17 20 24 28 34 36 40 44 48 52

1. O’Byrne PM et al. N Engl J Med. 2018;378:1865-1876; 2. Bateman ED et al. N Engl J Med. 2018;378:1877-1887.
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As-Needed Budesonide—Formoterol versus
Maintenance Budesonide in Mild Asthma

0.2 Change from baseline in ACQ-5 score
Budesonide—formoterol as needed, —0.35 7
0.1 Budesonide maintenance, —0.46 AAAavn TOUV
Difference, 0.11 (95%& Cl, 0.07 to 0.15)
P<0.001

ACQ-5

Change in ACQ-5 Score

Budesonide—formoterol as needed
% -3
E Budesonide maintenance E

T T T T T T T
24 28 32 36 40 44 48 52
Weeks

(o] 4 2 12 le 20

AM\ayn tou Pre-BD FEV,

SYGMA 2!
Budesonide/Formoterol Budesonide Maintenance
200 pg BID +
200/6 ug .
Terbutaline 0.5 mg
As-needed
(n=2079) As-needed
. (n=2075)

Mean baseline, mL 2590 2610
LS mean change, mL 104.0 136.6
Treatment difference (95% Cl) -32.6(-53,7, -11.4)

Nominal p-value?®

p=0.003
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O ouvbuaouog Boudeoovidng/DoppotepoAng Kat' emikAnon anédelée avaAoyo QMOTEAECUO OTLG
coPapéc mapouvoelg ue 75% Alyotepn 600N oTePOELOWVY

400 -~
=)
=
2 75%
O . 267
i 300 A reduction (95% CI 256.5, 272.0)
()
3
)
e
) 200 -
O
>
‘T
'g 66
© 100 ~ (95% CI 60.8, 71.7)
3
)
] -
0
Budesonide/formoterol as-needed Budesonide maintenance BID
(n=2089) (n=2087)

Budesonide/formoterol as-needed achieved comparable risk of severe

exacerbations to budesonide BID with a >75% lower inhaled steroid load
over 1-year study period!-?

a1. O’Byrne PM et al. Article and supplementary appendix. N EnglJ Med. 2018;378:1865-1876; 2. Bateman ED et al. Article and supplementary appendix. N Engl J Med. 2018;378:1877-1887.
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