Adherence issues

“Increasing the effectiveness of adherence interventions
may have a far greater impact on the health of the
population (and healthcare systems) than any
improvement in specific medical treatments”.

Wright B.F.D. et al. Br J Clin Pharmacol.2023,89:1914-1917.
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* Why Adherence matters?

 Which are the barriers?

* How can we act?- 3 examples
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Working with and for
patients

Our unwavering commitment for patients
stands out as the meaning behind our
vocation.

We strongly

Our teams pursue several initiatives to work
believe that

with patients at every stage of the medicine
life cycle.

Collaborations with 14 international patient
organizations in 2022/2023

leads to
Ranked 2"9 out of 23 companies by better care and
oncology patient organizations, according solutions to

to the PatientView Report 2022 on the support them
reputation of pharmaceutical companies

throughout their
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The biggest
blockbuster drug
of our generation.
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Global ageing and effective drugs allowed @ESC
patients living longer but with multiple conditions

Dyslipidemia

Coronary Syndrom

Data adapted from WHO
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1 out of 2 patients are NOT ADHERENT, thus NOT @®ESC

CONTROLLED across cardiometabolic diseases

2% % l“ﬂ'

Angina” Diabetes®” Hypertension® Dyslipidemia® Heart Failure®

40. -38. .50. -45., -45.
A 50 351 48. -52. >-50.

Khatib R. et al. Open Heart. 2019 Jul 3,6(2) e000997
Adherence: Khunti K et al. Diabetes Care. 2017;40(11):1588-1596/ Control: DISCOVER: Gomes MB et al. Diabetes Res Clin Pract. 2019; 151:20-32
Adherence: Olsen MH et al. Lancet. 2016;388(10060):2665-2712 / Control: Mills KT et al. Global Disparities of Hypertension Prevalence and Control: A Systematic Analysis of Population-Based Studies From 90 Countries. Circulation. 2016 2.

Adherence:-Chowdhury-R,KhanH, HeydonE;et-al-Adherence-to-cardiovascular therapy:-a-meta-analysis-of prevatence-and-clinical-consequences:Eur-Heart 3.-013;34:2940-81QVIA RWD/ Control-—Gitt AK-et-al-Eur-3-Prev-Cardiol- 2012;19:
ESC Heart Failure guidelines 2021
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3 Key steps of Adherence

FULFILMENT of a treatment
means that the patient has
received/get the medicines prescribed
by the doctor

X
&

PERSISTENCE of a
treatment means that the patient
has taken the medicine over the
initially intentioned duration .23

COMPLIANCE with
treatment means that the
patient has taken the medicines
as prescribed .23

@ESC



Non-adherence to antihypertensive freatment
increases CV events

0.25 A

Proportion of patients
with combined
endpoint of CV
mortality, MI, stroke, 0.15 -
CHF hospitalization

0.20 A

0,19 ~

0.05

P < .0001
HR 1.298 (1.181-1.427)

Non-adherent
Adherent

0.00

Bohm M et al. Am Heart J. 2013;166:306-314.e7.
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Days of follow-up

@ESC

n=25 650, high CV risk patients on
an ARB and/or ACE
(ONTARGET/HOPE), follow up 5.5
years
Adherent (at least one study drug
taken over the full 5.5 years),
n=20991
Non-adherent (premature or
permanent stopping of both
drugs), n=4629

®



Non-Adherence & mortality: a clear associationin  @egsc
cardiometabolic patients

Study

Coronary Drug Project Research Group 1980"'

B blocker heart attack trial (men) 1990"

{3 blocker heart attack trial (women) 1993*

Canadian amiodarone myocardial infarction arrhythmia trial 1999"®
Cardiac arrhythmia suppression trial 1996"*

Physicians health study 1994""

West of Scotland prevention study 1997
University Group Diabetes Project 1970 "% 1971"'®

wi7

Total (95% CI)

Total events: 581 (good adherence), 415 (poor adherence)
Test for heterogeneity: 2= 1434, df =7 (P =0.05), 2= 51.2%
Test for overall effect: Z = 4.23, P <0.0001

Good adherence
to drug therapy

274/1813
3111037
15/219
42/447
8/486
105/6864
95/2420
11/143

13 429

Poor adherence Odds ratio (random) Weight
to drug therapy (35% CI) (%)
249/882 E 27.53
4/57 — s 511
4/21 - 4.20
17/91 e 11.81
1/93 ! ] > 1.54
90/4125 —— 23.59
40/873 —H— 19.54
10/62 —_— 6.69
6204 & 100.00
01 02 05 1 2 5 10

Good adherence to
drug therapy

Poor adherence to

drug therapy

Simpson SH, Eurich DT, et al. A meta-analysis of the association between adherence to drug therapy and
mortality. BMJ. 2006 Jul 1;333(7557):15.

Odds ratio (random)
(95% Cl)

0.45 (0.37 to 0.55)
0.41 (0.14 0 1.20)
0.31(0.09 to 1.05)
0.45 (0.24 10 0.84)
1.54 (0.19 to 12.46)
0.70 (0.52 to 0.93)
0.85 (0.58 to 1.24)
0.43 (0.17 0 1.08)

0.56 (0.43t0 0.74)



Economic Impact of Medication Nonadherence @ESC

Adjusted Medication Nonadherence Costs*
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The annual cost of non-adherence is estimated to exceed £930 million in
England and between $100 and $300 billion in the USA

Cutler RL, et al.. BMJ Open. 2018 Jan 21;8(1):e016982.



Challenges across different stakeholders @EsC

Therapy-related

Time to benefit, complex regimes, adverse
effects, pill burden, frequency of
prescriptions re-fill required

Condition-related
Lack of symptoms,

lack perceived benefit
from treating the iliness, Non

co-morbidities e le | gl=Ja=Ja o=

Social/economic/system wide
Cost of prescriptions,
minor ethnicity groups

Patient-related
Health literacy, actual
and perceived side effects,

Healthcare related
forgetfulness

Lack of team-based care, clinician burn out, dismissive or
judgmental approach,
lack of time, poor communication inherent bias

e-Journal of Cardiology Practice Vol. 22, N° 6 - 23 Mar 2022 ‘
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* How can we act?- 3 examples
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Polypharmacy Can Lead to Adherence Issues @®ESC

50% of patients do not Patient factors
take their medications
as prescribed

Health system factors

Provider factors

Polypharmacy R Medication Therapeutic failure
(# of medications) (non) adherence Adverse drug event

e
- i—--» Intentional
Regimen i . .
: '--+ Unintentional
complexity
f Patient factors Health system factors Provider factors \
* Demographics *  Multiple pharmacies *  Multiple prescribers
* lllness representation *  Formularies * Not discussing side effects, cost,
*  Cognitive function *  Prior authorization, step therapy, benefit cap and/or importance of medication
* Medication side effects *  Fragmentation of care *  Patient—provider trust
* Self-administration of medications * Access to care, transportation *  Prescribing complex regimens
k * Time/reimbursement )
I

1. Brown MT, Bussell JK. Mayo Clin Proc. 2011;86(4):304-14; 2. Marcum ZA, et al. Clin Geriatr Med. 2012;28(2):287-300.



The example of RWE showing the impact of FDCs on @ESC

% of patients

285 Real
Adherence a8 Bl
A¥ Counts
Switch from FREE COMB. to FDCs FREE COMB. Free Vs FDCs FDCs
vs ACEi/CCB/DIU as 2 pills
P<0.05
75,3%
P<0.001 P<0.001 P<0.001
59,9%
54,0% 1770 59%
P<0.001
P<0.001
17,7% 23% 2%
107 14,6%
8%
PDC <40% PDC 280% PDC <40% PDC >80% PDC <25% PDC >75%
I PER/IND + AML I PER/IND/AML SPC I PER/IND/AML MPC [ PER/IND/AML SPC ACEi/CCB/DIU 2 pills [ PER/IND/AML SPC

1. Borghi et al. Adv Ther. 2023. N=158 patients who switched fro PER/IND+AML to PER/IND/AMLSPC. 2. Snyman et al. J Hypert. 2023. N=12150 patients in the

SPCcohort and N=6105 in the MPC cohort. 3. Rea et al. J Hypert. 2023. N=28210 patients/ group.
ACEi, angiotensin-converting enzyme inhibitor ; AML, amlodipine; CCB, calcium channel blocker; DIU, diuretic; IND, indapamide; MPC, multiple-pill days; PDC, .

proportion of days covered; PER, perindopril; SPC, single-pillcombination



Lower incidence of death and CV events in patients

treated with SPC vs multiple pills

Free Vs FDCs
DEATHS AND CV EVENTS
P<0.001
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1.Snyman et al. J Hypert. 2023. N=12150 in the SPC cohort and N=6105 in the MPC cohort. CV events:

FDCs vs ACEi/CCB/DIU as 2 pills

CV EVENTS
P=0.001
[ 1

. 250 246
©
g 207
s
S 200
2
o
iy
b= 150
S
o
=1
5 100
o
o
B
a 50
c
o
b

0

ACEi/CCB/DIU 2 pills PER/IND/AML SPC

J 13% risk of CV hospitalizations with SPC

(HR=10.87, 95% Cl 0.79-0.95, p=0.001)

schemic heart disease, heart failure, cerebrovascular diseases, peripheral
vascular diseases after the first year and up to the end of the follow-up 2. Rea et al. J Hypert. 2023. N=28210 patients/ group. CV events: hospitalization for stroke, myocardial
infarction and/or heart failure listed as the primary diagnosis over the follow-up period from 1 year after the index date until censoring.

ACEi, angiotensin-converting enzyme inhibitor ; AML, amlodipine; CCB, calcium channel blocker; CV, cardiovascular; DIU, diuretic; IND, indapamide; MPC, multiple-pill days; PDC, proportion of days covered; PER, perindopril; SPC, single-pill combination
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Example of collaborative survey and publications with HCPs @Egsc
and Patients on patients and HCPs expectations

International Survey on Patients’ Needs and Perceptions Patients’ expectations: information received
INFORMATION ON THE RESPONDENTS about heart failure and its management

How importantare the following objectives for you as a patient?
% %
[Please allocate a total of 100 points across the proposed answers] 7 0 i 4 v 7 6 . 6
Prolong my life as much as possible 223

| —
Be able to live a normal life L b ' wers ramaton it i 2 i s nformatin
sbout o $60as0 and LS CONELIEE oo my progresks sbout F rostments

Live independently for as long as possible .
Patients’ expectations: very important aspects
of relationships with healthcare professionals

Discussions regarding Di garding

s tests and treatments

“They tilis the me o aioimin
Test Tesists, ieainen] decisions,
vt rasany for clranpan”

Reduce the number of hospitalizations

Reduce my symptoms Patient education
Allow me to have more physical activity

Improve my overall quality of life

25 30

REWOLUTION HF @)
RE|WOL: £-UC-TION - HF

95 respondents

Eur) Heart Fail. 2023 Mar;25(3):364-372 )



Collaboration with INOCA patients' organization on Angina @ESC
Management

Method to improve angina management Cumulative score
1 Have a better follow-up of my symptoms 1565
2 Receive practical and easy to understand information 1413
3 Be involved in shared decision making 844
4 Life;tyle chapges cognselipg (e.g., professional psychological / dietician / 733
cardiac physiotherapist training support)
5 Support in taking treatment — discussions about how | follow my treatment 435
6 Use combination pills to reduce the number of pills taken daily 320

The cumulative score was calculated by assigning 3 points to each “rank 1” response, 2 points to each “rank 2” response, and 1 point to each “rank 3” response.

914 respondents — "\
\( '&%' PACT-ANGINA



Potential of digital solutions to improve Adherence

@ESC

m Meta-analysis of the Effect of Mobile Apps Intervention on Medication Adherence

Std. Mean Difference

Study or Subgroup Std. Mean Difference SE Weight (%)

0.90 (~0.28-0.46)
0.56 (0.23-0.89)
0.45 (0.08-0.82)
0.50 (0.23-0.77)
~0.40 (~1.20-0.40)
0.14 (~0.27-0.55)
0.52 (-0.05-1.09)
1.30 (0.48-2.12)
0.12 (~0.27-0.51)
0.35 (0.15-0.55)
0.45 (0.12-0.78)
0.56 (0.05-1.07)
0.44 (~0.36-1.24)
0.65 (0.24-1.06)

IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

|

—— —
——
o —
—— —
——
" —
——
— e
—— —

Brath et al.® 0.09 0.19 8.0
Contreras et al.®2 0.56 017 9.3
Dabbs et al.®® 0.45 0.19 8.0
Guo et al.?® 0.50 0.14 11.8
Himelhoch et al.®® -0.40 0.41 2.3
Kim et al.¥” 0.14 0.21 7.0
Kleinman et al.® 0.52 0.29 4.2
Labovitz et al.®* 1.30 0.42 2.2
Mira et al.?® 012 0.20 7.5
Morawski et al .40 0.35 0.10 16.2
Santo et al.¥ 0.45 017 9.3
Sarfo et al.* 0.56 0.26 5.0
Shah et al.*® 0.44 0.41 2.3
Svendsen et al.* 0.65 0.21 7.0
Total (95% Cl) 100.0

0.40 (0.27-0.52)

2

Heterogeneity: laus=0.02; Chicr=16.31, di=13 (F=U.13); IF=29%
Test for overall effect: Z=6.15 (P<0.0001)

T
-2

-1
Favors usual care

1

o

|
2

Favors app intervention

Cl= confidence interval; df= degrees of freedom; 12= Higgins 12 statistic; IV = inverse variance method; SE=standard error; Std = standardized; Z =test statistic resulting

from the statistical test used to derive the P value.

Journal of Managed Care & Specialty Pharmacy JMCP April 2020



Elfie App Randomized Clinical Trial @ESC

INCLUSION CRITERIA
.. Age > 18 years and < 75 years with HTN
N= 866 Participants Uncontrolled BP (systolic BP > 140 mmHg)
Brazil & Vietham Use of at least 1 anti-hypertensive

medication
Ability to use a mobile phone app

)
., Ak <
Randomization 1:1 8%'2 @

Solution

Usual care ITT analysis

(according to local practice)
6 months follow-up

Primary Outcome: Office systolic BP

Clinicaltrials.gov NCTO6“2483

Material estritamente confidencial de uso exclusivo da Sociedade Beneficente Israelita Brasileira Albert Einstein



Key takeaways

Adherence to treatment is a key issue in the management of
cardiometabolic patients with heavy impact on control and
mortality

There should be a call to action from all stakeholders in order to
Improve this burden in CV diseases

Communication with patients, simplified treatments (FDCs),
multidisciplinary approach and digital solutions should all be
considered.

@ESC



“Increasing the effectiveness of adherence interventions
may have a far greater impact on the health of the
population (and healthcare systems) than any
improvement in specific medical treatments”.

Wright B.F.D. et al. Br J Ciin Pharmacol.2023:89:1914-1917.

Thank you!

@ESC

European Society
of Cardiology
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