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Outline of this talk

* History of digitally enabled inhalers
* Adherence as a clinical sign

* Use in practice
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Adherence to medications is a clinical sign

Adherence to medications is a clinical sign

Step 1 Investigating the cause of poor adherence



Adherence behaviour has diagnostic value
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Adherence to therapy is a clinical sign

Clinicians diagnose
Then

Treat

If the diagnosis is incorrect then adherence
and outcomes are not going to match

20-11-2019



PEF

ICS/LABA

BT o

HIEEJRE
.
!l
.
.
-
|
.
|
.
|

Beta agonist

T
s et M
BEI2PLEIILTERBUY RS

+ T

Peak Flow

gk

20-11-2019



Monitored adherence and monitored lung function
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A study of adherence by patients with severe COPD

Number of consented patients: n=329
On discharge from Hospital

Excluded= 102 |
Did not meet inclusion criteria

Data excluded/no data:

Number of Eligible patients: n=227

No Adherence Data: 32
- RIP month 1: 2

- Device Failure/Processing
Error: 7

- Withdrew: 1

- Uncontactable: 1

3 month Adherence Data Availablen=195

- Only received month 1 INCA
and never returned(reasons

Healthcare use over the next year n=192

unknown): 14
-no post-dc data (Unknown): 7

Sulaiman Am J Respir Crit Care Med 2017

Both attempting to use and technique of use are
poor in COPD after hospital discharge
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Patterns of inhaler use by patients with COPD
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Patient outcomes vary according to Adherence Behaviour
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Cushen et al, AJRCCM, (2018) DOI: 10.1164/rccm.201712-2469LE
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DOI: 10.1038/s41533-018-0092-8

Patients with poorest adherence had the poorest survival
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Adherence to treatment is a clinical sign

Aligning adherence with objective measures
gives insight to the patient’s diagnosis

Digital health behavior gives insight into the
individual patient’s cause of poor adherence

Adherence to medications is a clinical
sign to be detected in a consultation

Step 2 Treating the cause of poor adherence
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MAGNIFY: Recruitment of 1,312 patients to the trial
will be from a unique database of GP practices (176)

OPC Quality Improvement Program in 800+ GP practices

Optimum Patient Care Research Database (OPCRD)

= 8 million patients
= 800+ general practices in the UK
= Median duration of follow up: 15 years

= All primary care healthcare contacts
' = Most secondary care data
= All prescribing

= Coded

EHR: electronic health record
Optimum Patient Care Research Database (OPCRD): uk/ [accessed Oct Patient Care:

[accesse d Oct 2019]

Identification of
Patients

EHR baseline +
outcome data

New technology available — the Propeller®
sensor for the Breezhaler® device

The mobile app®

The Breezhaler inhaler*

The sensor?

Can be used to

Provide inhalation confirmation, medication reminders and access to real data to

support treatment decisions

*Sensor is available for

hitps:/Awww.propellerhealth.com/

COPD. Breezhaler " is property of Novartis Pharma AG. Consult the SmPC for
. tThe Prop the Breezhaler” device and the Propeller® mobile app are property of Propeller Health®
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https://opcrd.co.uk/
https://optimumpatientcare.org/
https://www.propellerhealth.com/
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A randomised trial of adherence biofeedback on
adherence in Severe Asthma
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Study population
Asthma

GINA Step 23/ +

Active intervention - biofeedback
Monthly Technique and adherence
education based on issues identified by

the INCA device

Control intervention-demonstration
Monthly Inhaler training, asthma
education, adherence advice no
feedback

-21 exacerbations in prior year

Uncontrolled

Randomized (n=221)

Allocated to biofeedback group (n=112)

Allocated to demonstration group (n=109)

Completed (n=102)
Lost to follow-up (n= 6) Device fail (n=3) Lost to follow-up (n= 6) Device Fail

Completed (n=97)

(n=6)

Completed (n=99)

Lost to follow-up (n= 3) Device fail (n=4) Lost to follow-up (n= 2) Device fail

Completed (n=96)

(n=5)

Completed (n=94)

Lost to follow-up (n= 3) Device fail (n=6 Lost to follow-up (n= 4) Device fail
Month 3 (n=13)

Completed (n= 84)
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Personalised feedback significantly improves
adherence compared to repeated demonstration

Actual Rate over 3 Months
Biofeedback Demonstration
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Evaluation of pharmacist-led provision of digitally
supported inhaler training

Adherence Rate (%)
50
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* A cluster randomized trial of inhaler training in
74 community pharmacies throughout Ireland
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Biofeedback group: personalized

: A il inhaler training informed by data
el - recorded by the INCA device
L
® reland = E Demonstration group: inhaler
..".ff‘.‘ i _.._'n v training (physical demonstration
& B with a placebo inhaler)
e - Control group: usual care
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ODwyer S, etal. J Allergy Clin Immunol Pract. 2019 Sep 27 [Epub ahead of prini]
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Adherence was better in the biofeedback group
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There was a fall (improvement) in St George’s Respiratory
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Real world perspective

* Poor adherence is someone else's problem
* Health payers don’t want to pay for adherence

* Clinical workplace is really stressful and cluttered

Time is limited in most patient consultations

* Average consultation length ranges from
48 seconds in Bangladesh to 22.5 minutes in
Sweden'

EHR: electronic health record
1. Irving G, et al. BMJ Open 2017;7:€017902; 2. Sinsky C, et al. Ann Intern Med. 2016;165(11):753-760.
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The electronic health record;
a prototype example of poor user experience

HCPs spend a large proportion of time writing in the electronic health
record?

Division of time Division of time
during office days (%) in the room with patients (%)

B EHR/desk-work

B Face to face with patients
¥ Other

A

EHR: electronic health record
1. Irving G, et al. BMJ Open 2017;7:e017902; 2. Sinsky C, et al. Ann Intern Med. 2016;165(11):753-760.

Treating the Adherence as a clinical sign-

Addressing poor adherence and poor inhaler technique
can save money in the short and longterm
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Cumulative Exposure to short courses of steroid Increases the
Risk of Comorbidity in a Dose-Dependent Manner
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1. Price DB, et al. J Asthma Allergy 2018;11:193-204

LABA/ICS maintenance adherence declines in many
patients

Change in Actual Rate from Month 1 to Month 3
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Individual Patients

> Adherence Increased
> Adherence Decreased
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e Exacerbation in last 30 days?

Clinical outcome *  PEFR<80% of Expected?

*  ACT change from baseline <3 points?

Yes No
. >
Increase Continue/R =3
Yes Dose educe Dose ]
N=40 (27%) [l N=26 (18%) N1
Adherence

>80%7? =
o
i =]
No [ Continue / s
Reassess a

Adherence . .
Diagnosis 2
= 0 =
N=52 (25%) N=29 (20%) g
-+

Uncontrolled Controlled

Sulaiman ERJ 2018

How much treatment a patient actually needs varies
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A method to precisely assess adherence

Dose times Concentration
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This relationship can be used to
forecast future events
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Summary

* Adherence is a clinical sign- the cause needs
to be investigated and then treated

22



20-11-2019

LA | Frmen gw

T q

Meodication Aghersnce ixpertise Centor Of the northern Netherdands

Tre Meccstor: Attesercs Lgmraws Corter Cf 2w 23 Tmry Maturans (VARCON 18 3 70 TRACuCingsy macns
TR SV TR Pl g e affweene Sapertan Pore Fe rudonl fartemat B Gl et raogy
PAVTTNGY WRNGy, AT GO, MY Wy 36 [V WA, S

MASCOVS masce & 10 OOTIEe CHONE TEOCEIOn L8 I'T SEMIIN0E B FWTLS CIME 800 8 51 Ve OF MEAa. T
e et cenn

Symposium MAECON
The Meccwios Avrencs Dawtns Coter of bw rormnerr Wfterasds Srpariies 5 S0erg Fyroousm on medseeen
seserwcs oe Mowtay Novesoer (i, 2018 ot #u UV, = Lokas! ¥ The syryoes wh be = Dach

EN & | Sraioyes bgn

. !6%’ MAECON Zserch Q

idcwm' »

NAZDOM
Education -
Priemcres NAZDOM wwrriers [y @ THe 11 Wy Smerer e ol micheyg relone el ﬂ
sern PrarTecy Fodern M fmathoure Frfusccel [ tamng| 350 sfwrence Contact
ATANget Tha wit bw XSOTPIed by IReBIdNg SOLENTENE! VOOJNE CIeTue WSl
TRRAS RONCRETIIN Vaced. Comanur Y e eC,CaNn Secion o MASCOM & oot

O Pl Srand. SeOIEAY IS [V0Nelr o Chendl MO S EQuOI0n A Ihe Utaasty
of Cromrgee

23



Clinical Team

Elaine MacHale MSc RN
Joanne Walsh MSc RN
Lorna Lombard RN
Sinead Plunkett RN

Mokoka Mathesdea MD
Imran Sulaiman MD PhD
Chris Mulvey MD
Lorraine Thomson MA
Susan O’'Dwyer Mpharm

20-11-2019

Analytic Team

Garrett Greene PhD
Damien McCarthy MD
Jansen Seheult MD PhD
Breda Cushan MD PhD
Vinnie Brennan MD

Tom McCarton MEng MD
Frank Doyle PhD
Terence Taylor PhD
James Byrne MA

Shane Sullivan MA
Martin Holmes PhD
Shona D’Arcy PhD
Richard Reilly PhD FIEEE

Physics

Data Visualisation
Medicine
Medicine
Medicine

Engineering
Psychology
Engineering
Programming
Programming
Engineering
Engineering
Engineering

24



