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e “The practice of tailoring treatment to individual patients based
on their predicted response or risk of disease”

e “Precision Medicine requires a different type of clinical trial that
focuses on individual , not average, responses to therapy”
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Asthma is a heterogeneous condition

fixed obstruction

early onset
pauci granulocytic newtropkilie
exacerbation prone
silariic infectious —~

intrinsic
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steroid dependent

late onset _ B psychogenic
eosinophilic
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Phenotyping asthma by triggers

Eosinophilic
corticosteroid responsive

Non-allergic

Wenzel SE. Lancet 2006
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Phenotyping asthma by type of inflammation

fixed obstruction
early onset
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exacerbation prone

allergic infectious near fatal
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Phenotyping history

* Trigger based phenotypes
— Allergic vs non-allergic asthma
— Aspirine-exacerbated asthma

e Clinical phenotypes
— Early onset vs late onset asthma
— Mild vs severe asthma

¥

* Biomarker based phenotypes

— Eosinophilic vs non-eosinophilic
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FDA

A biomarker is a characteristic that is objectively measured and evaluated as
an indicator of normal biological processes, pathogenic processes, or
biological responses to a therapeutic intervention.

EMA

Biomarkers are tests that can be used to follow body processes and diseases
in humans and animals. They can be used to predict how a patient will
respond to a medicine or whether they have, or are likely to develop, a
certain disease.

https://www.fda.gov/Drugs/NewsEvents/ucm424545.htm;
http://www.ema.europa.eu/ema/index.jsp?curl=pages/special topi
cs/general/general content 000349.isp



https://www.fda.gov/Drugs/NewsEvents/ucm424545.htm
http://www.ema.europa.eu/ema/index.jsp?curl=pages/special_topics/general/general_content_000349.jsp
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biomarkers in asthma

e \\hat bio phases can we access?
Diagnose asthma

 Bronchialinasal biopsy Diagnostic Define disease severty
Define disease endotype

 Bronchoalveolar lavage (BAL) Confin treatment acherence
+ Nasal brushings/lavage
 Blood
+ Sputum
+ Breath condensate
+ Exhaled gases

: Increasing
v Urine invasiveness

« Target treatment effectively

< Gonfirm treatment response
*» Avoid inappropriate escalation

Predictive

+» Reduce exacerbation risk

Prognostic B8 prevent lung function decine

Current Opinion in Pharmacology

Snell M et al, Curr Opin Pharmacol 2008; 8(3): 222-35; Fricker M et al, Respirology 2017; 22: 430-42
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e Underlying pathology in asthma/bronchitis

e No good test to measure degree of airway
inflammation

e Biomarker measurement:
bronchoscopy: BAL/bronchial biopsy
induced sputum®
exhaled nitric oxide (eNO)*

blood eosinophil level

*Have fulfilled criteria to be used as a biomarker



Inflammatory subtypes in asthma: Assessment and identification =
using induced sputum MANUKAU

SIMPSON JL, SCOTT R, BOYLE MJ, GIBSON PG. Respirology 2006; 11: 54—61 HEALTH

Neutrophilic
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Utility of Biomarkers — Using eosinophils to

e The use of information gathered from measures of airway inflammation
to guide assessment and treatment.

e Success with induced sputum eosinophil counts.

(Gold standard) l

Predicts steroid A rise in counts measured Management protocols aimed

responsive disease longitudinally predicts at titrating steroid therapy to
subsequent loss of asthma maintain normal counts lead

Pavord 1999 control to superior asthma control
Pizzichini 1999
Brightling 2000 Jatakanon 2000

Green 2002 Deykin 2004 Green 2002

Jayaram 2005

Chlumsky 2006
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From: Comparison of Physician-, Biomarker-, and Symptom-Based Strategies for Adjustment of Inhaled OUNTIES
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Corticosteroid Therapy in Adults With Asthma: The BASALT Randomized Controlled Trial MANUKAU
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JAMA. 2012;308(10):987-997. doi:10.1001/2012.jama. 10893

0.25-
Physician assessment-based
adjustment (PABA)
0.204 -+ Biomarker-based adjustment (BBA
J
J
0 __
2 0.15- [~ =+ -+ ++ Symptom-based adjustment (SBA)
i i
= -
]
g 010
Hazard Ratio  Log-rank
97.5%Cl)  Pvalue
0.05 PABAVsBBA: 1.2(0.6-23) .68
PABAvs SBA:  1.6(0.8-3.3) 18
BBAvs SBA:  1.4(0.6-2.9) .35
O -'| T T T T T T T T T ]
0 4 8 12 16 20 24 28 32 36 40 44
Treatment Period, wk
[No. at risk
PABA 114 111 107 104 99 94 90 88 8 60 1 0
BBA 115 112 108 104 101 94 89 8 8 68 1 0
SBA 113 113 110 106 104 100 95 90 8 68 1 0




Receiver operating characteristics curve analyses of the
sensitivity and the specificity of blood eosinophils, FENO and //

serum periostin for the diagnosis of eosinophilic KAOAUNNUTKIAELj

inflammation. AUC, area under the curve. HEALTH

External validation cohort
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I R --- FeNO AUC=0.78
o | Y e periostin AUC=0.55
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| I | | T |
0.0 0.2 0.4 0.6 0.8 1.0

1 — Specificity
Wagener AH, et al. Thorax 2014;
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Ability to

distinguish a

mechanism Reliable and  Ability to provide

causally linked  reproducible  information about Mechanistically

Easily to important in the clinical ~ disease prognosis linked to the

Biomarker measurable  clinical outcome  setting and clinical outcomes therapeutic target ~ Cost-effective
Bronchial biopsy - H - - H -~
Bronchoalveolar lavage - + - - H -
Sputum induction } H - FH | |
FeNO H H t+ H H H
VOCs H HH | - F ?
Exhaled breath condensate H } - i H ?
Exhaled breath temperature HH - - } | FH
Blood eosinophil counts H H FH H FH b
Activation profile of eosinophils ~ + H - - FH ?
Serum periostin -+ -+ t+ t+ HH H+
Chitinase-like protein YKL-40 } - - - | ?
Blood ILC2s - FH —~ H F ?
Serum IgE H+ - - } | ?
FeNO, fractional exhaled nitric oxide; IgE, immunoglobulin E; ILC2s, type 2 innate lymphoid cells; VOCs, volatile organic compounds.

Pavord ID et al, Clin Exp Allergy 2017; 47 : 148-160



Results of Bacci Study: 1000mcg

beclomethasone/day for 4 weeks
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N =67 High Sputum Eosinophils Low Sputum Eosinophils
(n=50 or 74% of sample) (n= 17 or 26% of sample)
Variable Baseline After 4 wks Baseline After 4 wks
Eosinophils 18.2 1.8* 1 0.6
(%) (3.1-80.1) (0 —14.5) (0-2.7) (0-11.9)
Neutrophils 41 51.5 60.6 62.5
(%) (8.2-86.2) | (5.6-92.2) |(26.4—-94.7)| (0-82.8)
ECP 420 122 * 24 68
(ng/L) (1 - 1,920) (4 -1,010) (2 — 380) (4 —-1,432)

Data presented as median (range)
ECP = Eosinophil Cationic Protein
*Significant difference between groups for eosinophils & ECP at baseline p< 0.01



Lung function before and after
corticosteroid treatment

High Sputum Eosinophils

Low Sputum Eosinophils

Variables Baseline After 2 wk After 4 wk Baseline After 2 wk After 4 wk
FEV1, % 87.9+15.4 97.3+14.5§ 96.9 + 14.5§ 90.2+17.3 91.7+17.7 91.2+ 20.0
predicted

Bacci Chest 2006,;129(3):565-72
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ROC curve of serum eosinophils at predicting ——
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+ve sputum neutrophils (>76%) e
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ROC Curve
1.0
AUC=0.74 . coeo s
p=0.02 Cut point of 0.23 has sensitivity
"7 65%, specificity 53% (p=0.03,
n=508) Schleich et al. Personal
£ %7 communication
E 0.4 —
02—
°e 0.0 UI.E L'.I.f4 CI‘.EF U.IS 1.0
1-Specificity

Diagonal segments are produced by ties.



Blood eosinophils stable particularly at low levels —
benefit of Web Eclair MANUKAU
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Stability of blood eosinophils

Southworth et al ERJ 2018




Pathogenic bacterial load highest in those with
low eosinophil counts MANUKAU
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Bacteria and eosinophils

p=0.046

Log 410 PPM load (copies/ml)

>3% <3%
Sputum Eosinophil

Kolsum et al. Respiratory Research 2017;18:88
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Control of eosinophilic asthma in >80% of

kotr! Steroid-
otnene sparing
agonists, drugs
thpophylline,
antmuscarinics
Oral
Inhaled corticosteroids
i . .
cortlcoste’rmds .
Long acting \
[3 agonists
Inhaled
B agonist corticosteroids
as needed Hig
Moderate
Low
mild astma P severe
Increasing asthma seve astma




PRN vs fixed dose regimens in mild

asthma

As-needed Combination Therapy as a Solution

Budesonide/formoterol as-needed was equivalent to budesonide
maintenance BID in both SYGMA 1 & 2 at preventing severe exacerbations!2

: : 0.25
Patients on budesonide/formoterol as-needed had a
64% lower severe exacerbation rate compared to 02 17%
: reduction
terbutaline as-needed only § 4 015 - Sepipgeligss
¥ g - p=0.28* 0.09
0.25 - EE o 0.07
0.20 B 2§ 00s 1
02 1 ’ reduction g3
95% C10.27, o0 -
0.49 Budesonide/formoterol 200/6 ug as- Budesonide maintenance 200 ug BID
0.15 A p<0.001* needed (n=1282)
(n=1277)
i 0.25 - 3%
sl reduction
vy 021 RR=0.97
0.05 s g 1-sided 95% CI° NA, 1.16
s
v 5 0.15
T3 0.11 s
0 =8
: S8 o1
As-needed terbutaline As-needed Eg
0.5 mg budesonide/formoterol 200/6 ug e —
(n=1277) (n=1277) '
i

Budesonide/formoterol
200/6 ug as-needed...

Budesonide maintenance 200 ug BID
(n=2083)

1. O'Byrne PM et al. N Engl J Med. 2018;378:1865-1876; 2. Bateman ED et al. N Eng/J Med. 2018;378:1877-1887.
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Control of eosinophilic asthma in >80% of

kotr! Steroid-
otnene sparing
agonists, drugs
thpophylline,
antmuscarinics
Oral
Inhaled corticosteroids
i . .
cortlcoste’rmds .
Long acting \
[3 agonists
Inhaled
B agonist corticosteroids
as needed Hig
Moderate
Low
mild astma P severe
Increasing asthma seve astma




Check List for Severe Asthma .
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Checklist for evaluating patients with difficult-
to-control asthma

I
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1. “Poor symptom

Maximum treatment: control” in Clinic
1. Inhaled letter
corticosteroids 2. >2 courses of oral
>1200 ugBDP WHO classification of severe asthma prednisone in the last
eqUIv/day -Frequentsymptrtl))ms: 12 months
nd S th —— :;\re\?:r:tr:aﬁfiinsattfxe ications 1 1 H
2. Useof 2 evere pema e 3. Any hospitalisation
Treated?
controller e.g. ¢ | ¢ for asthma
LABA, Spiriva No T 4. Persistent airflow
Problems due to other factors (adherence, inhaler I i m |tat | O n
technique, smoking, triggers, comorbidities)
J 1
Yes No

Poor control despite maximal therapy, or Ad h e re n Ce : p at I e nts
requiring maximal therapy for good control H
auiing maximel thirepy for good cont dispensed 27

Undertreated Difficult-to-Treat Treatment Resistant

Severe Asthma Severe Asthma Severe Asthma ) prescrl ptlons In th e
previous 12 months




Middlemore Hospital e

COUNTIES

Asthma OP Clinic -GP referral Mt

Uncontrolled Asthma 305 (375 referred)

Treated with maximum therapy?

258 No Yes 47

Problems due to other
factors (non-adherence,
smoking, comorbidities)?

13 Yes No 34
Undertreated Difficult to treat Treatment-resistant
asthma asthma asthma

Smokers Comorbidities Non-adherence Smokers Comorbidities Non-adherence
13 58 135 3 6 7



Is there a gap in
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e Only 15% of those with
Severe Asthma are
prescribed maximal therapy

Therapy in Uncontrolled Asthma

13%

e 84% are on suboptimal
inhaled corticosteroid
therapy

Potential reasons?
*  Clinically appropriate
*  Eosinophilic inflammation adequately

controlled or Neutrophilic inflammation -24%

Maximum therapy 250% year
on macrolide therapy

Prescribed maximum therapy but not compliant ) )
*  Unable to prescribe maximum dose on
B On 2nd controller but lacking maximum ICS *  Hesitancy to prescribe

B On neither maximum ICS or 2nd controller



Potential reasons for lack of use of maximum doses of T
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1. Maximum effect achieved with doses of Fluticasone at 500mcg/day.
Holt S et al BMJ; 323: 1-8

2. Concern regarding systemic side effects of inhaled steroids.
Martin RJ. Am J. Resp Crit Care Med 2002.

3. High percentage with COPD (ACOS syndrome)
— fear of increased risk of pneumonia
Suissa S, Thorax 2013; 68:3 1029

4. Poor adherence with treatment (+/- 50%)

5. Lack of ability to adjust inhaled steroid dose in fixed combination therapies.



Inhaler Chart-

SABA,SAMA,ICS,ICS/LABA

nEmLn

Short Acting Muscarinic | Combination SABA +
Short Acting Beta2 Agonists (SABA .
g Ag [SABA) Antagonists (SAMA) SAMA
SALB UTAMOL TERBUTALINE IPRATROPIUM SALBUTAMOL — IPRATROPIUM
. - %)
= ) | &
o
o 3N =
- o
100mce 100mce 100mcg 100mce 250mcg 20mcg 100/20
Respigen SalAir Ventolin Salamol Bricanyl Turbuhaler Atrovent Duolin HFA
Inhaled Corticosteroids (ICS)
FLUTICASONE propionate BUDESONIDE BECLOMETHASONE BECLOMETHASONE
Aerosol inhaler and Accuhaler 1 dipropionate __ | dweoponats |uktsa fire partizlel
N . il . £ =& o
\.\, P Aes o :r-.~ (}__ -
e ¢ j j a Q - y : .
SOMZE LabMZ2 A80MZE  SOMZ2 LAb Mz2 dO0MZ2 ROMZ2 100MZ2 280Mza | 100MZ2 O0Mz2 aomza SOprz 0MzZa 280Mz2 s0Mz2 10M2 e
Floair Flixotide Flixotide Accuhaler | Pulmicort Turbuhaler Beclazone Qvar E
Combination Inhaled Corticosteroids (ICS) + Long Acting Beta2 Agonists (LABA) E
FLUTICASONE propionate + SALMETEROL FLUTICASONE furoate BUDESONIDE + FORMOTEROL e
Aerosol inhaler and Accuhaler +VILANTEROL Turbuhaler and Aerosol inhaler
» 2y - iy A <3 = g "'-r - ™4
a = = y ! ! - e
e @
BSOS LNAIN JNORE BOSN L2NS2N 2NORS 1000 2N 100628 2002k 10045 200fy AL 06 2000
Rexdir Seretide Seretide Accuhaler Breo Ellipta Symbicort Turbuhaler Vannair

@Respiratory Quality Improvement Group, June 2016



Use of regular FBC to monitor patients with

severe asthma
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Mr A.N — 48yr old Maori. "™Y/rc—""/55 (FEV; 70% predicted)
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1.2
s SLTA
erum
eosinophil IF Seretide 125/25 Seretide 125/25 Seretide 125/25 I
count Il b.d Il b.d Il b.d |
(S, ++) Flixotide 250 (1+S,) |
b.d i
. ki
(FEV1 2.1) o i
0.5 |
* i
0.35 E

Jan Feb Mar April May Jun July Aug Sept Oct Nov Dec Jan Feb Mar Time

2013 2014



Personalised control based asthma e =
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The control-based asthma management cycle

Diagnosis
Symptom control & risk factors
(including lung function)

Inhaler technique & adherence
Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

7

V\‘// Asthma medications

Non-pharmacological strategies
Treat modifiable risk factors

https://ginasthma.org/ 2018
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e 50% GPs own spirometer (25% piko6, 25% Flow/Volume)

e Upskill GP/practice nurses with 2 hour workshop

40% ATS standards (DVD)
60% ATS standards (2 hr workshop)

80% ATS Standards (primary care service/resp physicians)
88% ATS Standards (Lung Fn lab)

e Ql overseen by physiologist



Personalised control based asthma e =
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The control-based asthma management cycle

Diagnosis
Symptom control & risk factors
(including lung function)

Inhaler technique & adherence
Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

7

V\‘// Asthma medications

Non-pharmacological strategies
Treat modifiable risk factors

https://ginasthma.org/ 2018



Poor inhaler technique-cause of “Severe e =
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Asthma” in 30-50% MANUKAG

Poor inhaler technique in patients with
difficult-to-control asthma

54
Qo
2 41
©
i =
(&)
e
O 3
<
S .
=
1-
0 T ,l/l 1
0 1 3 6

Time months

Mehuys E, et al. Eur Respir J. 2008



All physicians should be familiar with the =
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Only 14.2% of physicians (n>1500) have adequate
knowledge of inhaled therapy

Of those using a DPI /less than 50% identified
"inhale deeply and forcefully” as the most
important step during inhalation

Only 28% checked inhalation technique when
prescribing a new inhaler

Plaza V et al, JAMPDD 2012
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No training in Undergraduate, Postgraduate or Specialisation

=) Mandatory Assessment during Training — Theory & Inhaler ‘station’

Inhaler Inhaler Standards and Competency Document
Grou P Framework for assessing HCP inhaler competency

https://ukiginhalerstandards.educationforhealth.org/




Choice of inhaler and drug are of equal —=
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importance e

a *Federico Lavorini', Omar S Usmani? [ggluclyA&10
Drug vs' DeVICe Prim Care Respir J 2013; 22(4): 383-392 BEEMORYJOURNAL
“...the choice of a new compound will be
secondary to the need to choose the appropriate

inhaler device for the patient...”

“Inhaler Phenotyping”
: Personalising the device to patient

Usmani OS et al, Guidelines.co.uk [March 2017




Association between Inhaler error and

Asthma Control

Association Between Inhaler Errors for DPIs and
Uncontrolled Asthma

Inhaler errors Inhaler device Ref: no error Adjusted OR (95% CI) n (%)
Insufficient inspiratory Turbohaler - Symbicort™ —{— 1.30 (1.09-1.54) 666 (32.1)
effort ._ 1.30 (1.08-1.57)
Diskus - Seretide™ D - 1.62 (1.23-2.14) 317 (38.4)
—— 1,56 (1.17-2.07)
Did not breathe out to empty  Turbohaler - Symbicort™ —{— 1.20 (1.00-1.45) 544 (26.2)
lungs before inhalation *’.* 1.07 (0.88-1.30)
Diskus - Seretide™ —{F— 127 (0.95-1.70) 268 (32.4)
R 1.34 (0.99-1.80)
Dose compromised after Turbohaler - Symbicort™ [ ] 2.00 (1.27-3.16) 71(3.4)
preparation due to shaking | 2.07 (1.26-3.40)
or tipping
Did not put device in mouth  Turbohaler - Symbicort™ {3 1.94 (1.13-13.85) 44(2.1)
and seal lips around mouth l > 1.73 (0.99-14.62)
piece
Did not remove cap Turbohaler - Symbicort™ { ] B 3.92 (1.20-12,90) 9(0.4)

g 3.98 (1.16-13.70)

Asthma symptom control improved & = = = = | = = = = = » Asthma symptom control reduced [ ] Adpsted for atl errors in figure

1 ] I 1 1 . Adpusted for all errors in figure + patient factors*

03 05 08 10 13 20 50

Errors omitted despite a significant univariable association were omitted because they were correlated with another error.
*patient factors used to adjust were age, sex, smoking status, BMI, rhinitis, and paracetamol use.
BMI: body mass index; Ref: reference group in logistic regression Price DB, et al. J Allergy Clin Immunol Pract 2017;5(4):1071-1081.e9



Speed of inhalation most critical factor

COUNTIES

wrt MDls A LTH

56.3%"* £ 9.2 51.0% £ 8.9 46.0% £ 13.6
. B Gamma camera images of #*"Tc-labelled salbutamol 30 ug
« SLOW inhalation better than fast monodisperse aerosols in the same patient

Lung deposition data are shown as mean * standard deviation, as a percentage of the delivered radionuclide dose

*p < 0.01 vs 6.0 um particle size; TLD: total lung deposition.
Usmani OS et al, AJRCCM 2005;172:1497-504




Summary: Critically important to defining inhaler type @ ==

(DPI vs MDI) MANUKAU

HEALTH

e Ability to inhale deeply and forcefully after full expiration (DPI)

e Slow long inspiration (well co-ordinated) with 6 second breath
hold (MDl)

Be consistent ie prescribe all MDIs or Respimat vs prescribe all DPIs
(increase adherence)

Note: 90% asthmatics prefer MDIs to manage acute attack
(potential for spacer)



Inhaled steroids and devices are not all ——

COUNTIES

MANUKAU

equal MANDIAY

Determines Drug’s Clinical Effectiveness

Device
Characteristics
« Particle size
* Fine particle fraction
» Aerosol velocity

» Aerosol plume speed
& duration

 Particle density
+ Particle charge
» Lipophilicity

« Hygroscopicity




Asthma =eosinophilic inflammation of e
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all airways MANUKAS

- Infiammation

Usmam OS, Ann Med, 2012
Mauvad, AJRCCM 2006; Harmud, JACI 1997: Carroll. ERJ 1997: Simoes, Clin Exp gy 2005; Dohimkoff, JACI 2009




Earliest and most substantial site of airflow

COUNTIES

limitation= small airways MANUKAU

HEALTH

Hogg, NEJM 1968; Mead, 1970

S 2& 1 Major Site of Airflow Limitation

Narrowing of the
peripheral airways

Progressive air trapping
& lung hyperinflation

Decreased FEV, Physical deconditioning

Dyspnoea & limitation of Increasing disability

exercise capacity

Usmani OS, Ann Med, 2012

Saetta, Am Rev Respir Dis 1985: Rabe KF, ARCCM 2007; Reardon, Am J Med 2006; Decramer, Eur Res Rev 2006




Mean
Change

Mean Change from Baseline in FEV.
of % Predicted by Week

Treatment
~#— HFA-BDP 800mcg

in FEV130
as % of
Prediction
20 -

10 A

o | <%= HFA-BDP 100mcg

== CPC-BDP 800mcg|
=#= HFA-BDP 400mcg

CPC-BDP 400mogJ

~| =*= CPC-BDP 100mcg

0«
N

wk1 wk2 wk3 wk4 wk5 wk6

COUNTIES

MANUKAU

HEALTH
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Mean Percentage Change from SEaLTE

Baseline in FEF 25-75% by Week

Mean ([ Treatment B
Change } og: ~— HFA-BDP 800mcg
in FEV1 g4 | =¢— CPC-BDP 800mcg|

as °./o qf 80 == HFA-BDP 400mcg
Prediction 70 - =4~ HFA-BDP 100mcg

60 - CPC-BDP 400mcg
| ~*— CPC-BDP 100mcg

50 -
40 -

30 A
20 -
10 -

0 ! 1 I | | |
N wki wk2 wk3 wk4 wk5 wk6



Equivalent asthma control of
QVAR 400 mcg/day and
budesonide Turbuhaler

800 mcg/day
in patients with moderate asthma

Data on file, 1226-BRON
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Mean change from baseline at week 8 in
% dlgys/nights free from asthma symptoms
O
]

HFA-BDP AH 800 mcg/day (n=111)
Budesonide TH 1600 mcg/day (n=98)
p=0.01

L

8

—

a 8 O
0
1 1 ]

Mean change from baseline
(% days without symptoms)
acd
©

Cough Shortnessof Chest Daily asthma Sleep
breath tightness symptoms disturbance

Worth H et al. Eur Respir J 1999; 14(Suppl 30): 197s, P1366
Worth H et al. Eur Respir J, manuscript submitted
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Mean change from baseline in percentage of days/nights e a1+

without asthma symptoms/sleep disturbance at week 3
- [l HFA-BDP 800 mcg/day (n=101)
||[] HFA-FP 1000 mcg/day (n=97)

k ok

sk

=3

o
1
*

Mean change from baseline
(% days without symptoms)
r

Wheeze Cough Shortnessof Chest Daily asthma Sleep
breath tightness symptomst? disturbance
* p<0.05 within treatment group change from baseline
** p<0.01 within treatment group change from baseline
tNumber of days without any daytime asthma symptom (no wheeze, no cough,
no shortness of breath, no chest tightness) Aubier M et al. Allergy, manuscript submitted*
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Real-World Effectiveness of Extrafine Hydrofluoroalkane
Beclomethasone and Fluticasone: UK and US data
compared

by G Colice et al
ATS - 2011



Outcome Summary
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INITIATING ICS
ICS FP EF FP EF
HFA-BDP HFA-BDP
n=1,319 n=1,319 n=12,672 n=4,224
Asthma control (adjusted odds 1.00 1.30 1.00 1.05
ratio, 95% Cl) (1.02, 1.64)* (0.98, 1.14)
Adjusted exacerbation rate 1.00 0.96 1.00 0.98
ratio (95% Cl) (0.85, 1.09) (0.92, 1.05)
Median (IQR) ICS prescribed at 220 160 440 160
the index date, mcg (176, 440) |  (80-160) (176-440) | (160-320)
Percentage of patients using 31.1% 28.0% 24.8% 17.6%
>200mcg SABA daily (%)




Extrafine inhaled medication achieves =
significantly better control MANUKAU
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A svstematic review and meta-analvsis of observational real-life studies

. Seven studies with
33,453 subjects
aged 5-80 years

Meta-analysis
demonstrated
extrafine-ICS have
significantly higher
odds of achieving
asthma control with
lower exacerbation
rates at significantly
e i lower prescribed
e e ———— —— doses than fine-

kg particle ICS

oow Owl q*’H" h
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Respimat and Qvar MDI slowest moving jet with
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FAST JET « SLOW MOVING JET

/
LARGE PART|CLE§/ | « SMALLER PARTICLES

No propellant

CFC-pMDI HFA-pMDI SMI

cold freon effect = | all
bronchoconstriction ;
N

Solution Suspension Co-suspension
Modulite-pMDI | BTI-pMDI @8 Aerosphere-pMDI




50% of “severe” asthmatics in Middlemore Clinic T
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When Treatment Isn’t Working... Think Non-Adherence!

%Y

IMPRECISION MEDICINE

1. ABILIFY (aripiprazole) 2. NEXIUM (esomeprazole)
Schizophrenia Heartburn

oooooooooooo

1) TR LL;

&

/ X PV ST LT
@w"‘ | T e

" TeReonARY

Time for one- person trials ## RLIEELEL;

5. CYMBALTA (dutcrstine) 8 ADVAIH DISKUS (Auticasone propionate) 7. nm (otanercept)

oooooooooooo

L] IIIIIIIMITILL;

Nature, 30 April 2015



>50% OPs and >82% IPs poorly e
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Poor adherence in difficult-to-control asthma

Prescriptions Filled in 6 Mo Number of Patients
0-25% 16 (9%)
26-50% 47 (26%)
51-75% 34 (19%)
76-100% 47 (26%)
>100% 38 (21%)

Gamble et al AJRCCM 2009



Difference between Research Studies and Real

Life

Adherence in RCTs and Real-Life

RCTs 100 Real-life
075—125 75-125

>95 80
89
—
>80 X
80 @ 60
c 45
9 2 37
K 60 S 40 - 34 34
2 e 26
e
c 21
B 404 20 - 14
i} 8 .
20 - 0 4 T , a B _ _ ;
When During Ics ICS/LABA Some Severe
well worsenings monotherapy FDC imitations limitations
O . s dueto asthma due to asthma
Pawels Kips Bateman Papi Busse Partridge De Marco Breekveldt-Postma Stallberg Adams
etal* etal? etal? etal.t etal.® et al.»® et al.b? et al.5® et al.®® et al.**°

2Used regular maintenance medication prescribed. °Used medication daily over the previous 3 months. “Persistence over 1 year (renewal
of initial ICS prescription. “Regularly followed the prescription most days a week all year round. Reports current use of ICS therapy.

1. Pawels R et al. N Engl J Med 1997;337:1405-11; 2. Kips J et al. Am J Respir Crit Care Med 2000;161:996-1001; 3. Bateman E. et al. Am J Respir Crit Care 2004;170:836—44; 4. Papi A et al. Eur Respir 1 2007;29:682-9; 5.
Busse W et al. J Allergy Clin Immunol 2008;121:1407-14; 6. Partridge MR et al. BMC Pulm Med 2006;6:13; 7. De Marco R et al. Int Arch Allergy Immunol 2005;138:225-34; 8. Breekveldt-Postma NS ef al.
Pharmacoepidemiol Drug Saf 2008;17:411-22; 9. Stallberg B et al. Respir Med 2003;97:835-43; 10. Adams RJ et al. J Allergy Clin Immunol 2002;110:58-64



Adherence and inhaler technique

groups
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Adherence Rates for Different User Groups

(A)
®)
s

:

2

g

Group 1
(11%)
©
o
© 4
o 4

11%
==

@ Aftempted Rate
W Technique Errors

Time (h)
12
1

18

Group 2
(33%)

Time (h)
12
1

18

Group 3
(10%)

10%

Time (h)
12

18

Group 4
(46%)

46%

— =
Good Adherence Good Adherence Poor Adherence Poor Adherence
Good Technique Poor Technique Good Technique Poor Technique

Sulaiman |, et al. Am J Respir Crit Care Med 2017;195(10):1333-1343



Smartinhalers Devices
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Models for many medications e.g. Seretide, Flixotide, Ventolin, Vannair, Symbicort
Records date & time of pMDI actuation *

NZ and TGA registered,

Reminder (Beeper)

Rechargeable Battery and cable or disposable

Automatic Bluetooth communications to
Smartphone/Tablet

Quick Start Guide and Product Manual

* Note: does not detect inhalation

57



Smartinhalers are available for many e =
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Adherium’s Smartinhaler ™ platform

L ERE
i

Private and Confidential, Adherium (NZ) Limited, © 2016



Smartinhaler Platform

Accurate and objective data f
on inhaler use generated . .

by the Smartinhaler™ and
communicated to the app
and to the cloud

e
| e

SmartinhalerLive.com

Smartinhalers o
WWw
K Clinicians can view objective and
o Tablet App

Patients accurate data on medication use

and warnings via the device

xcelve remingaers

o enabling remote management of
asthma and COPD

and can also receive alerts

from their physicians E Lh i
o | ki

Desktop computer

Patients, parents and caregivers

Smartinhaler™
et i o latform

app or via client company apps

Private and Confidential, Adherium (NZ) Limited, © 2016 [20



Differing patterns of non adherence
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How Do We Define Adherence?

The process by which patients take their medications as prescribed

® Implement time
Patient does Patient delays, Patient
not initiate omits or takes extra discontinues
treament doses treatment

Binary (yes/no) Dosing history Time to event

Vrijens et al. Br J Clin Pharmacol 2012;73:691-705
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Percentage Adherence Does Not Always Tell the Whole Story

Each of the 4 patients took 75% of prescribed doses during a 3-month period

= 11 MR 7
~: E | | -
Problem with Sporadic Drug
evening dose dosing holiday

Vrijens B, et al. Expert Rev Clin Pharmacol 2014;7(5):633-44



Focussed discussion on adherence

“What Can Be Measured Can Be Managed”

-Deming, WE

F 3
v

Example of a successful
[ i=d  INtervention

.

|
3 4
L 144- K M- b - | 1o e ‘
!

an oyl il QUGHRI 0k & RN e o o o n o o o o ols oo oo

03:00 -
18022006 11032006 01042006 22042006 13052006 03062006 24062006 15072008 05082008 26082008 16.09.2006 0

Daily Percentage of adherers

8
. M e N=392 patients
W | ’I.‘ \
pr B
‘ 8
( erent
r g )
Difference
of 15%
2 — irterventon ~71%
— No Intervention
3 i

0 0 100 150 200 250 300
Days since inchusion

Vrijens B, et al. Pharmacoepidemiol Drug Saf 2006;15(2):115-21



Adherium WiFi based Smartinhaler —

Partial soln
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Electronic Monitors

Advantages

* Can provide detailed information on
patterns of use

* Can identify dose-response
relationship

* Can identify medication “dumping”

* Under some circumstances may
enhance adherence

Disadvantages

Often cannot confirm ingestion

Can be ‘expensive’

Potential for reactivity

May interfere with established
routines

Requires trained staff and quality
control procedures

Vulnerable to mechanical problems
Not currently available for all types of
meds



Drug Delivery
Satisfaction

Device
Functionality > Outcomes
Satisfaction

Ri=13.3%

Device Feedback
Satisfaction

Overall R? = 19.5%
Concomitant
Allergic Rhinitis w—0<0.05
»p>0.05
=P 0<0.05
»5>0.05

JPositive coefficient

] Negative coefficient

Partial least squares path modeling analysis examining the relationship between inhaler device
satisfaction, medication adherence, smoking history, allergic rhinitis, and patient outcomes

Price D, et al. World Allergy Organ J 2015;8(1):26



Non-Adherence-a major clinical and health = =
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Non-adherence is a critical clinical and economic problem.2

* Poor medication adherence costs the healthcare industry in excess of $317 billion in related costs
annually.

Annual costs of medication non-adherence:

* range from USS100 to USS$290 billiont in the USA
* €125 billion£ in Europe

+ AS7 billion22in Australia

* NZS1 billion in New Zealand

* 10% of hospitalisations in older adults are attributed to medication non-adherence!'? !

* typical non-adherent patient requiring three extra medical visits per year.2 Zé_-)




30% patients do not get their =
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Primary reasons for poor adherence

Random analysis of 4 million member database -adjusted for PAB

Two key factors inadequate access and financial concerns

Inability to visit pharmacy

Patient schedule

Forgetfulness

Procrastination

Patients who had medicines delivered were more adherent

* Mail order a preferred option because Rx is delivered and total out of pocket expenses less

Random analysis of 4 million member database - adjusted for PAB

AN JManag Care, 2013;19(1017958-804
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Courier Service improves adherence
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Delivering medicines vs traditional model —impact on
Adherence

* 14 out of the 15 studies reviewed, showed that patients who use mail-order pharmacies are more

adherent than those who use retail pharmacies.

Examination of the Link Between Medication Adherence and Wse of Mail-Order Pharmacies in Chronic Disease States

Elena . Fernandez, Jennifer & McDaniel, and Morman % Carroll, Journal of Managed Care & Specialty Pharmacy 2016 22:11, 1247-1259

* 84.7% of patients where diabetes medications were delivered achieved good adherence compared to

76.9% who used local pharmacies.

Am I hanag Care, 2010 Jan; 16(1): 23—40,

* 85.0% of patients who had their statin delivered achieved target LDL-C levels compared with 74.2% of

patients who used local pharmacies {p < 0.001).

Schmittdiel, 14, Karter, &0, Dyer, W, et al. J GEMN INTERM MED (20117 36: 1396,




82% of asthmatics discharged from hospital poorly adherent
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Significant clinical gains when medicines deliveread

Express Scripts’ Research Report. ‘Evaluatingthe Impact of ScreenRx® on Prescription Costs.” 2015

* Pulmonary arterial hypertension:
* 17% higher adherence when filling prescriptions through home delivery
* 32% fewer hospitalizations
= 35% fewer emergency room visits
» Significantly less in medical expenses per patient per year

* Multiple sclerosis:
* 32% higher adherence
= 39% fewer hospitalizations
» 39% fewer ER visits
= saving31% annually on medical expenses

* Rheumatoid arthritis:

= 16% higher adherence

= 9% fewer hospitalizations
* 13% fewer ER visits

saving 16% annually on medical expenses = g
f,6T A




MMH to trial in asthma, COPD, e =
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Medication adherence as a predictor of 30-day hospital
readmissions

Patient preference and adherence 2017:11 501-810

* 4-item Morisky Medication adherence scale administered by a pharmacist at admission

Findings

* Patients with low and intermediate adherence were 2.45-fold higher odds of readmission
compared to patients with high adherence p=0.005

Conclusion

* Medication adherence assessed at hospital admission independently identified 30 day
readmission risk



Solutions to adherence/technique e =
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What Can We Do?

Be aware
Set common goals
Solve inhaler technique issues

Simpler regimes

Use electronic monitoring methods




Severe Asthma small minority
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Severe eosinophilic asthma: small minority of
asthma patients

Difficult
asthma
17.4%

All adult asthma

Hekking PP et al J Allergy Clin Immunol 2015



Updated Treatment by Phenotypes vy
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Severe asthma

A Y

Type 2: Eosinophilic | Non-Type 2: neutrophilic or
inflammation pauci-granulocytic
[ | ! }
Early onset Late onset Late onset Early onset Late onset
Atopy . - neutrophilic/ Obesity
Dermatitis Eosinophilic eosinophilic Severe BHR
Polyps OCS dependent ¢
l . B-agonists
anti-IgE Oral steroids macrolides Tiotropium Weight
reduction
IL-4/1L-13 Anti IL-5 Anti TSLPs | | Thermoplasty




Models of Care and Referral Pathways for T
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Severe Asthma COUNTIES

Australasian Severe Asthma Network 2019 W

A model of care for severe asthma management, including clinical settings,
assessment and management considerations and referral pathways.

» Asthma diagnosis with spirometry * Acute management of disease

* Consideration of alternative diagnoses | exacerbations

* Self-management skills (e.g. education, inhaler * Should prompt immediate referral
technique, adherence, risk factor management, -

written action plan)
* Coordination of specialist referrals

o o ) Urgent referral for review of
* Monitoring for changes in disease severity g

+ Ongoing continuity of care asthma control, medications
and management plan with
Early referral for consideration of local
persistent symptoms / Return for circumstances (e.g. remote
OCS burden / difficult- ongoing care consulting)

to-treat asthma

Specialist Care

(General respiratory / Severe asthma
clinic)

Priorities
* Systematic and multidimensional assessment

* Confirmation of diagnosis e Patient outcomes
* Review of self-management skills
* Equal access

* Detailed disease phenotyping

* Multidisciplinary team management of ° Consistency of care
comorbidities (in-house or by referral)

* Trial of add-on therapy (e.g. monoclonal
antibodies)
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e Use Symptoms (ACT), exacerbation frequency, SABA use, FEV1, Eosinophil
level to assess control

e We are overusing LABAs and underutilising ICSs (dose)
e Poor at back titration of ICS/LABA

e 50% are poorly adherent (80% admitted pts)

e 50% have poor inhaler technique

e Many patients prescribed wrong inhaler (DPIl vs MDI, SABA vs SABA/ICS,
LABA/ICS or ICS alone, Type of ICS, Combination therapies vs ICS
+LABA/LAMA in overlap syndrome)
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