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Medication adherence - Outline

Why is it an elephant?
Adherence in long-term disease management
Adults v children

Adherence in epilepsy?

Does adherence affect clinical outcome?
What factors influence adherence?
What interventions work?



Adherence —what is it?

Drugs don't work in patients who
don't take them.

[
‘ ‘ C Everett Koop
‘ A US Surgeon General

 Compliance v adherence v concordance

* Adherence — “the extent to which the patient’s action matches
the agreed recommendations of the prescriber”
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Medication adherence in adult long-term disease

 Diabetes - CODE2
— <30% good glycaemic control.
— 2% adhered fully to agreed management.
* Hypertension
— Increases risk of ischaemic heart disease by 3-fold and stroke by 8-fold.
— UK - <25% have optimum BP control.
— 60% of hypertension relates to poor adherence

e Asthma
— Adherence 30% — 70%;
— Poor adherers - 6 fold risk of ICU admission



Why adherence is important

* Health outcomes
— Morbidity and mortality
— Apparent drug ineffectiveness
— Adverse effects
— Multiple changes of medication

* Costs

— Relates to 33-69% of medication
related hospital admissions — USA

S100 billion
— UK - £750million p.a.

Cutler & Everett, 2010; Maidment, 2017



Why it (should) matter to pharma

PharmExec ...
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Adherence in a financial perspective

Up to 30 percent of prescriptions to treat chronic conditions are never filled,
and across major indications, more than 50 percent of patients stop taking
their medications within the first year. In financial terms, nonadherence costs
the pharmaceutical industry $637 billion in lost revenue each year, according
to Capgemini.




Measuring adherence

e Subjective
— patient reporting
— Scaled questionnaires
* Objective
— Remaining pill counts
— Electronic pill monitoring
— Medication possession ratio
— Clinical population data-linkage
— Biochemical — drug levels
* Defining thresholds

— “Good” v “Poor” adherence
— Varying thresholds 80 — 95%

Sum of days’ supply for allfills in period
MPR= }—4—m—m—m— — ———

x 100%
Number of days in period




Prescribing in children

* 15% of children age 11-15 have
a chronic illness (NHS-E, 2018)

Fig. 1. Prescription rate for overall use of drugs, defined as number o

prescriptions/1000 children/y, by age and sex groups, in North
Jutland County, Denmark, 1997.

Thrane, Sgrensen, 1999



Study

Gibson et al'®

Milgrom et al'*
Bender et al’
Mcquaid et aF’
0'Connor et al'*
Burgess et al*”

Bender and Zhang®
Burgess et af'

Jentzsch et af
McNally et al*’
Burgess et al*"
Celano et al*”
Nikander et a/**

Jentzsch et al

Population

26 children,
Glasgow, UK

24 children, USA

27 children, USA
106 children, USA
16 children, USA

21 children, Australia

104 children, USA
51 children, Australia

102 children, Brazil
63 children, USA

26 children, Australia
1433 children, USA
115 children, USA

102 children, Brazil

Age

15 months—
5 years

8-12 years
7-12 years
8-16 years
8-18 years
18 months—
7 years

8-18 years

18 months—
7 years

3-14 years
5-17 years
6-14 years
6-11 years
5-10 years

5-14 years

Type of EMD

Nebulizer chronolog
NC300*

MDI chronolog*
Doser CTt
MDILog#

Doser CTt
Smartinhaler§

MDILog#
Smartinhaler§

Doser CTt

MDILog#

Smartinhaler§
MDILog-lI#

Vitalograph Spirometer9|

Doser CTt

2 months

13 weeks
6 months
1 month

3 months
3 months

4 months
1 month

1 year
1 year
4 months

Mean

1%

Median=58%
50%
48%
54%
Median=65%

40%
Median=71%

52%
34%
58%
57%
73%

47%

Childhood asthma

Table 1 Mean adherence rates to inhaled corticosteroids when measured electro Ii’l

‘Non compliant’ children excluded

Poorly controlled asthma

Low-income families
African-American children

Low-income African-American

Peak flow, competence and
adherence monitored

‘steroid naive patients’




Childhood diabetes

Adherence to insulin treatment, glycaemic control, and
ketoacidosis in insulin-dependent diabetes mellitus

Published in final edited form as:
Curr Diab Rep. 2015 August ; 15(8): 621. doi:10.1007/s11892-015-0621-6.

R 1 fex D McMahon, Stephen A Greene, Thomas M MacDonald, Ray

A Review of Adolescent Adherence in Type 1 Diabetes and the
Untapped Potential of Diabetes Providers to Improve Outcomes

Karishma A. Datye', Daniel J. Moore', William E. Russell', and Sarah S. Jaser'

Karishma A. Datye: karishma.a.datye@vanderbilt.edu; Daniel J. Moore: daniel.moore @vanderbilt.edu; William E. Russell:
bill.russell@vanderbilt.edu; Sarah S. Jaser: sarah.jaser@vanderbilt.edu

"lan M. Burr Division of Pediatric Endocrinology and Diabetes, Vanderbilt University Medical
Center, Nashville, TN 37232, USA

Adherence index
(days insulin coverage/annum)

Only 21 % of adolescents with type 1 diabetes (T1D) meet glycemic goals set forth by the
American Diabetes Association. Adherence to therapy is a particular concern in this populatioy 10 11 12 13 14
1e association between poor adherence and worsening glycemic control indicgles-#at there is HbA1c
a critical need ton Sreresie : =t . In this article, we review
@ Patients admitted to hospital with diabetic ketoacidosis
O Patients not admitted to hospital with diabetic ketoacidosis

Figure 1: Linear regression of the association between
glycaemic control (HbA, ) and adherence index

Morris et al, Lancet 1997



Childhood cystic fibrosis

BMC
Pulmonary Medicine

Adherence to treatment in children and

adolescents with cystic fibrosis: a cross-sectional,
Lnulti-method study investigating the influence of
peliefs about treatment and parental depressive
symptoms

* Poor adherence:
— Enzyme supplements - 72%
— Vitamins — 59%
— Chest physio 49%



Childhood epilepsy

50% onset as child/young adult
Common chronic condition (c.8 per 1000)

1 in 20 acute admissions and outpatient
consultations

70% can become seizure free with
appropriate treatment

Adherence to medication?



Medication adherence in childhood epilepsy

How common is poor adherence?
What clinical variables might be associated with good or poor adherence?

AL MEDICINE & CHILD NEUROLOGY

Adherence to antiepileptic drugs in children with epilepsy in a
Scottish population cohort

JAYAKARA SHETTY'? | STEPHEN A GREENE? | 0SCAR MESALLES-NARANJO® | MARTIN KIRKPATRICK'

1 Tayside Cf in’s Hospital, NHS Tayside, Ninewells Hospit indee; 2 Ninewells Hospit:
jee; 3 Baspoke Specialist Ser D" y sland Edinhirnh 13k

All children <16 years with epilepsy in 2 one year cohorts
Mean duration of epilepsy - 4 years

University
4 of Dundee

“Adherence
Index”




Adherence Index = Encashed AED (HIC data) x 100

* Clinical data — demography,
seizure frequency, AED Rx,
comorbid disorders

Recommended AED (Clinical data)

Table I: Patient characteristics

Clinical variable

Median age in years (IQR)
Med age of seizure onset, y
(IQR)

Median duration of epilepsy,
y (IQR)

Male (%)

Female (%)

Children with other chronic

health problems (%

Regular medication other

than AED (%)

Seizure frequency (%
Seizure free for >12mo
1-12 seizures pery
2-4 seizures per mo
1-7 seizures per wk
Daily seizures

Antiepileptic drugs (%)
Carbamazepine
Ethosuximide
Lamotrigine
Levetiracetam
Topiramate
Valproate
Vigabatrin

Monotherapy (%

Polytherapy (%)

Total

10 (7-14)
4 (1-9)

4 (2-7.6)

181 (57)
139 (43)
194 (61)

72 (23)

86 (27)
75 (23)
45 (14)
37 (12)
77 (24)

79
15
67
13
14
186
5
239 (75)
81 (25)

Adherence

9 (6-13)
3(1-8)

3(1-8)

54 (54)
45 (46)
63 (33)

24 (33)

33 (34)
24 (24)
12 (12)
12 (12)
18 (18)

27 (34)
4 (27)

17 (25)
4 (31)

8 (57)

69 (37)

5 (100)

IQR, interquartile range; AED, anti-epilpetic drugs

Non-
adherence

11 (8-14)
4 (1-9)

4 (1-9)

127 (58)
94 (42)
131 (67)

48 (67)

53 (24)
51 (23)
33 (15)
25 (11)
59 (27)

52 (66)
11 (73)
50 (75)
9 (69)
6 (43)

117 (63)
0




Results

° IVl e a n a d h e re n Ce 69 e 4% ' Distribution of Adherence Index in the study population )
Mean=69.4
— >90% adherence —31% so  SD-288s

n=320

— <50% adherence — 25%

* No effect on adherence:
— epilepsy duration
— seizure frequency
— AED type, polytherapy
— co-morbidity R TE—

* Adherence falls with age

nerence (Al <90) Adherence (Al >90)




Newly diagnosed epilepsy

* Pooled adherence data — 58% for all v. 65% for new diagnosis
Yang, Ep Res, 2018

Adherence Index Over 2 Years

High adherence, 39%
- Moderate nonadherence, 37%
Variable nonadherence, 15%
- Severe early nonadherence, 9%
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0-6 MONTHS 6-12 MONTHS 12-18 MONTHS 18-24 MONTHS
Fig 1 Mean Adherence Index (Al) for each 6 month study period compared to % of patients with Al>90%

Even if initial adherence was Modi Neurolo 2014
good, 27% became non-adherent ’ gY,

after 12 months

Months since diagnosis

Fuchs, 2019, (submitted)



Does adherence affect outcome in paediatric
epilepsy?

Antiepileptic drug nonadherence predicts
pediatric epilepsy seizure outcomes

ABSTRACT

()bjuli\c: The aim of the study was to determine sociodemographic, biological epilepsy-specific

NG adnere

Methods: Tt
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Adherence trajectory group status was a
significant predictor of seizure outcome

Figure 3
Cummulative rate of adherence, and adherence and persistence at one, two, and three years after AED treatment
initiation.

Non-adherence at 2 years doubled
the risk of emergency admission
(HR 2.1)

Lee YK, Epileptic Disord. 2016



Seizure frequency v adherence in new diagnhosis

Clinical seizure activity over time

Seizure-free M Clinical seizures

Falling adherence vs rising seizure
freedom rates!?!

Fuchs, 2019, (submitted)



Epilepsy: Is children’s adherence better?

* Pooled adherence rates in systematic reviews

— Children -58% (22 — 96%)
Yang, Ep Res, 2018

— Adults - 40% (26 — 79%)
Malek, Acta Neur Scand, 2016

 Why so varied?
— definitions, methodology, population heterogeneity



Factors affecting adherence

e Patient related

— “Health Literacy”

— Partnership working/ decision making
* Prescribers

— Complex Rx regimes

— Multiple changes of healthcare provider
* Health systems

— Time

— Access & “Contactability”



() s THE SOLID
Srganization FACTS

e

“the capacity to
obtain, process, and
understand basic
health information
and services needed
to make appropriate
health decisions to
prevent or treat
illness.”

UK population:

16% functionally illiterate
35% “health illiterate”

Health Literacy

Parent health literacy and adherence-related

outcomes in children with epilepsy

Highlights

This study examined the relationship between parent health literacy

and adherence-relate ! e y . with epilepsy.

Parent health literacy was an overall significant predictor of missec

doses and seizure frequency.

Higher health literacy scores were associated with fewer missed

medication doses and seizure occurrences.

Household income was the only other predictor associated with fewer

H]l\\('d dl)\t'\.

None of the study variables, including health literacy, was associated

with missed medical appointments.




Dosing frequency?

Impact of reducing dosing frequency
on adherence to oral therapies: a literature
review and meta-analysis

Hypertension

Diabetes

Overall (D + 1
Fe690% P=0

Favors > OD

Drug treatment regimes

Polytherapy?

Clinics in Geriatric Medicine

May 2009, Pages 221-233

Polypharmacy in the Elderly: Focus on Drug

[nteractions and Adherence in Hypertension




Drug treatment regimes

Medicine formulation? Adverse effects?

Drugs (2014) 74:1871-1889

DO1 10.1007/540265-014-0297-2

REVIEW ARTICLE

Adherence to Drugs That Prevent Cardiovascular Disease:
Meta-analysis on 376,162 Patients

I’atlcnt:(;entrcd' P!lar!n.aceutlcal .[)051gn to .Improv.c A?ccptal)lllty Sayed H. Naderl, BMedSci, Jonathan P, Bestwick, MSc, David S. Wald, ND
of Medicines: Similarities and Differences in Paediatric Wolfson Institute of Preventive Medicine. Barts and the London School of Medicine
and Geriatric Populations e

Fang Liu * Sejal Ranmal - Hannah K. Batchelor *

CLINICAL SIGNIFICANCE

e Approximately one third of patients
with a history of myocardial infarction
and approximately one half without do
not adhere to effective cardiovascular
preventive treatment.

Appropriate pharmaceutical design of oral medicines
can improve acceptability and patient outcomes in
paediatric and geriatric populations

Similar considerations should be given to physical . .
) P Nonadherence is not greatly influenced

by the class of drug prescribed (aspirin,
blood pressure-lowering drugs, or stat-
ins), suggesting that side effects are
not the main cause.

characteristics affecting swallowability of tablets and

capsules for use in children and older patients.
Whilst formulation factors such as taste and smell
are important features for paediatric medicines, safe

swallowing is the key formulation factor in

designing medicines for older patients.




Epilepsy in children

Epilepsy Research )
: ’ p\7 2018, Pages 88-99 J\\

The prevalence rates of medication adherence
and factors influencing adherence to
antiepileptic drugs in children with epilepsy: A
systematic review and meta analysis

* Factors associated with good
adherence

Family support

Smaller family size

Stable parental marriage status
Better socio-economic status
Healthcare provided support

* Inconsistent results

Age

Seizure frequency
Seizure type
Medication

Medication preparation
Polytherapy
Comorbidity

Adverse effects



Interventions to improve adherence

Systematic review:
Interventions to enhance adherence in chronic illness in children and young people

e Education

— Phone, home visits, clinic settings
— Benefit in 2/7 trials

e Behavioural

— Goal setting, reward reinforcement, linking to established routines
— Benefit in 4/7 trials

* Conclusions
— Education plus behavioural likely to more effective
— Need to select out poor adherers

Dean, Arch Dis Ch, 2010



Electronic media

° ste et Ta I k” —_ text m essagi ng Mean change in self-efficacy for diabetes score Mean change in adherence score

10

e Randomised to:
— Standard insulin

5

0

Mean change in
adherence score
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— standard insulin + Sweet Talk 5

— intensive insulin + Sweet Talk 1 . T 2 3

Sweet Talk groups Sweet Talk groups

Franklin, Diab Med, 2006



Reminders — wearable E-gift cards!

nd insightful tips and completing weekly q

patients should visit www.MyRespiPoints.com



Improvement of medication adherence in ~~ ®“
adolescents and young adults with SLE using

web-based education with and without a
social media intervention, a pilot study

Lisabeth V. Scalzi Christopher S. Hollenbeak, Emily Mascuilli and Nancy Olsen

Web-based educational programme

Randomised to weekly email reporting or via social media forum with
other subjects

Subjective and objective adherence reporting
All adherence improved (p<.001)

Before and after intervention
— Control group 58% to 67% (p=0.7)
— SM group adherence 50% to 92% (p=0.03)



Conclusions

Recognise the elephant!
Adherence is a big issue
Clinical outcomes and costs

Professionals’ & societal education

Need simple tools to identify good and poor
adherence

“I'm right there in the room, and no
one even acknowledges me.”

Health Literacy
Choosing the right medicines
Education packages and behavioural support

Can we use electronic media to promote
adherence?



