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Abstract

We designed a systematic literature review to identify available evidence on
adherence to and persistence with antidiabetic medication in people with type
2 diabetes (T2D). Electronic screening and congress searches identified real-
world noninterventional studies (published between 2010 and October 2020)
reporting estimates of adherence to and persistence with antidiabetic medica-
tion in adults with T2D, and associations with glycaemic control, microvascular
and/or macrovascular complications, hospitalizations and healthcare costs.
Ninety-two relevant studies were identified, the majority of which were retro-
spective and reported US data. The proportions of patients considered adher-
ent (median [range] 51.2% [9.4%-84.3%]) or persistent (median [range] 47.7%
[16.9%-94.0%]) varied widely across studies. Multiple studies reported an asso-
ciation between greater adherence/persistence and greater reductions in gly-
cated haemoglobin levels. Better adherence/persistence was associated with
fewer microvascular and/or macrovascular outcomes, although there was little
consistency across studies in terms of which outcomes were improved. More
adherent and more persistent patients were typically less likely to be hospital-
ized or to have emergency department visits/admissions and spent fewer days
in hospital annually than less adherent/persistent patients. Greater adherence
and persistence were generally associated with lower hospitalization costs,
higher pharmacy costs and lower or budget-neutral total healthcare costs com-
pared with lower adherence/persistence. In conclusion, better adherence and
persistence in people with T2D is associated with lower rates of microvascular
and/or macrovascular outcomes and inpatient hospitalization, and lower or

budget-neutral total healthcare expenditure. Education and treatment
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1 | INTRODUCTION

Type 2 diabetes (T2D) is a chronic, progressive disease that has a sub-
stantial clinical impact on patients as well as imposing an economic
burden on healthcare systems.1 T2D is associated with cardiovascular,
renal, retinal and neurological complications, and it has been esti-
mated that 50% of people with T2D have early signs of these condi-
tions at diagnosis.? Complications account for a considerable
proportion of the lifetime costs of treating diabetes,® and are also
linked to reduced health-related quality of life* and increased indirect
costs from lost workplace productivity.® The risk of T2D complica-
tions is higher in patients with poor glycaemic control.*2 Various
demographic, social, and patient- and physician-related factors con-
tribute to the likelihood of people with T2D achieving glycaemic

control,*>1#

including the extent to which patients are adherent to
and persistent with antidiabetic medication.1>¢ Although there is evi-
dence that adherence and persistence are associated with improved
outcomes, medication-taking behaviour is not usually considered by
decision-makers and payers alongside clinical benefits and health util-
ity gains when evaluating T2D treatments.

Patients are closely monitored in clinical trials, therefore adher-
ence and persistence during these trials is not representative of
medication-taking behaviour in real-world settings.!” Observational
studies must thus be used to estimate adherence and persistence
rates and to evaluate the link between medication-taking behaviour
and clinical or economic outcomes. As there is a considerable volume
of real-world evidence in T2D, a systematic review of the literature
is a robust way to identify such studies and collate their results. An
earlier systematic literature review (SLR) of articles published from
2007 to 2014 found that higher rates of adherence to antidiabetic
medication were associated with not only better glycaemic control
and fewer hospitalizations but also lower healthcare costs.*® During
the past few years, however, the use of newer drug classes such as
dipeptidyl peptidase-4 inhibitors, glucagon-like peptide-1 receptor
agonists (GLP-1RAs) and sodium-glucose cotransporter-2 inhibitors
has increased.’® Consequently, a new review of the literature is
warranted to examine medication-taking behaviour and its link to
outcomes across the current spectrum of available antidiabetic
medications.

The present SLR was designed to identify relevant evidence
on the patterns of adherence to and persistence with antidiabetic
medication in people with T2D, as well as clinical and economic
outcomes linked to adherence and persistence, over the period of
2010 to 2020.

strategies to address suboptimal adherence and persistence are needed to

improve clinical and economic outcomes.

adherence, GLP-1RAs, healthcare costs, insulin, oral antidiabetic medications, persistence,
resource utilization, type 2 diabetes

2 | MATERIALS AND METHODS

21 | Systematic literature review
Electronic searches were designed to identify real-world non-
interventional studies reporting estimates of adherence to and persis-
tence with antidiabetic medications in people with T2D and
associations with clinical and economic outcomes. Journal publica-
tions from January 2010 to October 2020 were included in electronic
searches, and relevant congress publications from January 2018 to
October 2020 were also identified. Systematic searches were con-
ducted in October 2020 in the Medical Literature Analysis and
Retrieval System Online (MEDLINE), Embase, Evidence-Based Medi-
cine Reviews and EconlLit. Any databases that were not up to date
were also searched via the University of York Centres for Reviews
and Dissemination website. The search strategy for MEDLINE is
shown in Table S1. The congresses searched are listed in Table S2.
Titles and abstracts were screened in a double-blind manner by two
independent reviewers to determine whether they met the eligibility
criteria for inclusion (Table 1). Any disagreements between reviewers
were referred to a third reviewer and resolved by consensus. The refer-
ence lists of included studies and relevant reviews/editorials were
reviewed to identify any further eligible publications that had not been
detected in the database searches. All publications meeting the criteria
were obtained as full articles and reassessed, and relevant data from
publications included after full-text review were entered into a data
extraction table. Quality assessment was carried out on the studies
using the critical appraisal tools from the Joanna Briggs Institute.2°

22 | Outcomes

Relevant outcomes in the SLR were estimates of adherence to and per-
sistence with antidiabetic medications and their associations with
glycaemic control, microvascular and macrovascular outcomes, hospitali-
zations and healthcare costs. We defined adherence as the extent to
which a person's antidiabetic medication-taking behaviour corresponds
with recommendations from their healthcare provider. In the studies
identified, it was most often measured as proportion of days covered
(PDC) by medication, or medication possession ratio (MPR) as detailed
below. Persistence, the duration of antidiabetic medication use by a
patient, was usually measured as the proportion of patients who
remained on treatment for a specified period or as the mean number of

days to treatment discontinuation within the observation period.



TABLE 1 Eligibility criteria
Criteria Include Exclude
Population People with T2D, regardless of age or disease severity e Animal/in vitro studies
e T1D

Intervention Pharmacological antidiabetic medications

Outcomes o Estimates of persistency and adherence to antidiabetic

o Gestational diabetes

e Mixed populations where results for
T2D are not reported separately

Nonpharmacological interventions
(eg, diet-based interventions, lifestyle
changes, guidelines, digital apps)

QOutcomes not listed in “include” column

medications (including definition of adherence, persistence,

discontinuations)

o Links between persistency and adherence to clinical and

economic outcomes, specifically:

o Healthcare costs (eg, total costs of care)

o Hospitalizations
o HbA1c (glycaemic control)
(o)

Macrovascular/microvascular short-term and long-term

outcomes

o Drivers of persistence and adherence (eg, mode of treatment
administration, dosing regimen, patient characteristics)

o Statistical/analytical methods
e Data sources

Study design
outcomes of interest, including:

e Cohort studies (prospective/retrospective)

e Case-control studies

e Before-and-after studies (observational)

o Correlation studies
o Longitudinal studies
Geography No restriction

Publication date

Language
publications with an English abstract

Full publications: 2010 onwards (last 10 years)
Conference abstracts: 2017 onwards (last 3 years)

English-language publications or non-English-language

Studies which have utilized real-world data to investigate e Reviews/editorials

e RCTs

e Nonrandomized experimental studies
o Cross-sectional studies

o Case reports/case series

e Animal/in vitro studies

Full publications: pre-2010

Conference abstracts: pre-2017

Non-English-language publications
without an English abstract

Abbreviations: HbA1c, glycated haemoglobin; RCT, randomized controlled trial; T1D, type 1 diabetes; T2D, type 2 diabetes.

3 | RESULTS

3.1 | Search results

In total, 3227 references were included for screening, of which
508 were determined to be relevant for full-text review (see
Figure S1 for the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses [PRISMA] diagram). In total, 255 publications met
the inclusion criteria at full-text review, and an additional eight publi-
cations were identified by hand searches.

Only full publications reporting data on the associations between
adherence/persistence and the clinical/economic outcomes of inter-
est were prioritized for data extraction and are the focus of this manu-
script (n = 92).2Y%'2 The remaining 171 publications (conference

abstracts [n = 47] and full publications reporting estimates of

adherence/persistence but not associations with clinical/economic

outcomes [n = 124]) were excluded.

3.2 | Study characteristics

Of the 92 full publications included,?***2 39 studies were published from
2010 to 2015 and 53 from 2016 to 2020. Most of the studies were retro-
spective observational cohort studies or database analyses; only 13 of the
92 studies (14%) were prospective, 2+23:334559.67.7087.929397.102111 Gty of
the 92 studies (65%) were from the United States. The remaining studies

112 and

were from Europe (Germany,2*?® Italy,*>® Spain*’ Sweden
Switzerland®”; 7% of studies in total), Asia (China?’ India”’ Iran,*
Israel,”*”> Pakistan”® and Taiwan'®3;, 9% of studies in total), Canada

(2%)*7'*Y and Australia (1%)%* Three studies were multinational
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(3%).70192.106 5ome studies had additional patient inclusion criteria such as

I,28,77,85,’96 41-43,62,78

a focus on olde or younger patients®” or US veterans.

Table S3 shows the number of studies reporting each outcome.

3.3 | Estimates of adherence

In total, 71 studies included estimates of adherence (cited in Table S3).

There was variation in how adherence was defined: 30 studies
used PDC2228-31,34,36-39,48,50,56,57,60,63,71,75.76,78-80,82.83,85,86,88.98,100,110

and 26 studies used the MPR.2329.32.383541424449,51,53-55,
64,68,73,77,90,91,95,101,103,104,106,108,109 MPR iS Calculated as the total
days' supply of treatment in the defined period, divided by the total
number of days in the defined period. It is easy to estimate but can lead
to overestimation of adherence if patients refill prescriptions early.11®
PDC is the most commonly used indirect measure of adherence for
chronic diseases.'*® It is a more conservative measure than MPR as it
accounts for overlapping days between prescriptions, so it cannot
exceed 100% and therefore avoids falsely inflating mean population
adherence. A PDC or MPR >80% was the threshold most frequently
used to define adherence. Sixteen studies used other methods to

define adherence, including self-reported measures

21,26,45-47,59,65,67,70,84,87,92-94,97,111

and pill
counts.

Study follow-up duration ranged from 3 months to 10 years;
22 of the 71 studies had a 12-month follow-up period. Overall,
28 studies examined adherence to oral antidiabetic medications

(OADS)‘23,29,33,44,45,48,49,51,53—57,59,60,63,71,78,82,84786,90792,94,98,110 elght

26,32,39,70,77,:88,104.109 gaven studies examined

studies examined insulin,
injectable GLP-1RAs®0:37:38.79:8083.106 51 one study examined combi-
nation therapies.”> Twenty studies reported adherence estimates for
multiple classes (OADs, insulins and/or GLP-1RAs) 2228313436
4142,50,64,68,73,76,95,101,103108 gayven studies did not report which anti-
diabetic medication(s) were included.?146:67:87:93,97.100

Estimates of adherence varied considerably across studies, from
9.4% to 84.3%, across all medication classes. In general, reported rates
of adherence to antidiabetic medications were relatively low: the
median adherence across all studies was 51.2%. There was no clear
consensus across studies regarding which medication classes were

associated with higher adherence.

3.4 | Estimates of persistence

Estimates of persistence were reported in 31 studies (Table S3). In
most studies, persistence was estimated based on the fill time
between prescriptions or medication insurance claims. A gap in
medication of 290 days was used to define discontinuation of medi-

cation (non-persistence) in nine studies,?42%:30:40.58.69,96,106,109

whereas thresholds of 230,2%31:5289 457980 ¢(60.61,90,.107

or
120 days’* were used in other studies. Thirteen studies used other
definitions for treatment gaps indicating discontinuation, such as a
gap exceeding the 90th percentile of the mean duration of prescrip-

tion fills.””-104

All 31 studies were retrospective. Study duration ranged

from 6 months”>%%7 to 3years,94 and was 12 months in 17

24,25,29-31,40,52,58,60,62,69,77,80,90,96,104

Overall, six studies

examined persistence with OADs, 297860629094 11 studies with
24,25,40,52,61,77,89,96,104,107,109

studies.

insulin, seven studies with injectable
GLP-1RAs30-387479-81106 g four studies with combination thera-
pies.6?75105112 Three studies reported persistence estimates for mul-
tiple classes of antidiabetic medication.?”-31:¢%

As was the case for adherence, persistence estimates varied
widely among studies. The proportion of persistent patients ranged
from 16.9% to 94.0% (median: 47.7%) in the studies reporting persis-
tence with the most frequently studied classes of antidiabetic medica-

tion (OADs, insulins and GLP-1RAs).

3.5 | Associations between adherence/persistence
and clinical and economic outcomes

3.5.1 | Glycaemic control

The specific glycaemic outcomes assessed in the studies examining
adherence and persistence were overall change in glycated
haemoglobin (HbA1c) level, expressed as a percentage, the proportion
of patients achieving a target HbAlc or the incidence of
hypoglycaemia.

An association between medication adherence and glycaemic
control was reported in 42 studies (Table S3), 30 of which investi-
gated OADs or multiple classes of antidiabetic medications. Better
adherence to antidiabetic medication was generally associated with
improved glycaemic control. A significantly greater decrease in
HbA1c, or a lower HbA1c at follow-up, in more adherent versus less
adherent patients was reported by most studies investigating this out-
come.2229:3044,47.73.79.85 | the remaining studies, the HbA1c reduc-
tion was nonsignificantly lower in the more adherent patients’ or
similar in the two groups.”® The studies also consistently reported a
significantly higher likelihood of more adherent patients achieving
specific HbA1c targets, such as a 21.0% reduction®® or reduction to
<7%,* than less adherent patients.29'45’5‘5"78’82'84'85'90'94

Four studies investigated the association between adherence to
antidiabetic medication and risk of hypoglycaemia. Two of these stud-
ies investigated OADs (including sulphonylureas) and found no signifi-

cant association,”®%*

and two studies investigating multiple
antidiabetic medication classes found significantly lower rates of acute
complications, including hypoglycaemia, in more versus less adherent
patients.2834

Fewer studies (n = 20) investigated the association between per-
sistence and glycaemic control, including six studies examining inject-

able  GLP-1RAs03874778L106 iy
27,66,69,75,105,112

combination
40,96,107,109

examining
therapies and four each examining insulin
and OADs.>®¢04294 persistence with medication was also generally
associated with better glycaemic control. All but one!®® of the 14 stud-
ies examining GLP-1RAs, insulin or OADs reported a greater reduction

in HbAlc, a greater proportion of patients achieving a target HbAlc
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or a trend for better outcomes in persistent than in nonpersistent
patients.30:38:40.58,60,62,74,79,8194,96,107.109 q\ever, the results were
more heterogeneous in the studies investigating combination

27,66,69,75,105,112

therapies, with only two studies clearly demonstrating

superior glycaemic control in persistent compared with nonpersistent

patients.®”112 Lin et al,%? in a study of patients receiving GLP-1RAs
and basal insulin, also reported that medication persistence was linked
to lower rates of hypoglycaemia. Figure 1 summarizes the findings
from studies investigating the association between adherence or per-
sistence and change in HbAlc.

(A)
Observation
period 12 months 12 months 11.1 months 9-15 months =12 months 6 months 36 months
Buysman Buysman  Garcia Diaz McAdam-Marx Min Mody Reynolds
(2015) (2017) (2017) (2014) (2019) (2018) (2016)
n= 454 2261 639 166 49 424 1970 23612
0.0
& 02
(0]
% —0.4 —0.30-0.30
o .
3]
o
S —0.6
©
X 0.8+
Ke)
T
£ 1.0
(0]
(o))
g
§ 127 117
* -1.26
~1.4- -1.30
(B) . Adherent . Nonadherent
Observation
period 6 months 12 months 24 months
Melzer-Cohen Mody Wu Buysman Edelman Eliasson Lin Sambamoorthi  Melzer-
(2020) (2018) (2012) (2015) (2019) (2020) (2017) (2017)  Cohen (2019)
n= 484 1970 2160 1321 10 892 2432 7320 4979 3580

Mean change in HbA1c from baseline (%)

—1.4-

. Persistent

FIGURE 1

-1.29

. Nonpersistent

Change in HbA1c level from baseline by A, adherence to and B, persistence with antidiabetic medication in studies reporting this

outcome. Bars with an asterisk indicate statistically significant results for adherent/persistent versus nonadherent/nonpersistent patients
(P < 0.05). Min et al”® and Reynolds et al®* did not report P values for adherent versus nonadherent patients. Eliasson et al*'2 and Melzer-Cohen

etal”®

did not report P values for persistent versus nonpersistent patients. For adherence, studies were included if they reported change in

HbA1c (follow-up times varied, as indicated for each study); for persistence, studies were included if they reported change in HbAlc over 6, 12 or
24 months. ?Data shown are means, except for Min et al”’® which are median. HbA1c, glycated haemoglobin
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have ED visits or admissions, or spent fewer days in hospital annually)

than less adherent patients in the majority of studies across all treat-

ment classes (Table 54).26,28,33,34,48,50,54,57,71,83,88,94,100,101 The

association between adherence and outpatient visits was more com-

plex. Some studies found no significant association between adher-

47,93

ence and outpatient visits, whereas others found that adherence

(A) Annual costs 3-year costs
80000 ! b
70000 Adherent Nonadherent
| B Total costs
g 60 000 B Pharmacy costs
8 W Inpatient costs
% 50 000 — Outpatient costs
e | B Other costs
'S 40 000
<
@
© 30000
? -
< 20000 - .
10 000 - I II .
An Buysman Buysman Gentil Gentil Hansen Curtis Perez-Nieves
(2014) (2015) (2017) (2015) (2015)° (2010) (2017) (2018)
USD (NR) USD (NR) USD (NR) CAD (NR) CAD (NR) USD (2005) USD (2014) USD (NR)
Author (date) currency (year)
n= 608 1321 2261 301 301 108 592 228 074 21363
(B)
Observation
period 12 months 24 months
60000 !
» 50000 - Persistent Nonpersistent
§ | B Total costs
5] B Pharmacy costs
[ .
& 40 000 | Inpatlept costs
= Outpatient costs
§ | B Other costs
<
< 30000
=}
c
c
©
& 20000 -
=}
©
?
< 10000 II II II
0 _JI_._I_.I I
Buysman (2015) Edelman (2019) Lin (2017) Kalirai (2017)° Kalirai (2017)¢
USD (NR) uUsD (2015) USD (NR) UsD (2013) uUsD (2013)
Author (date) currency (year)
n= 1321 10 892 7320 23645 23645

FIGURE 2 Healthcare costs by A, adherence to and B, persistence with antidiabetic medication in selected relevant studies. Bars with an

asterisk indicate statistically significant results for adherent/persistent versus nonadherent/nonpersistent patients (P < 0.05). Buysman et al,

|29

Gentil et al*® and Hansen et al*® did not report P values for adherent versus nonadherent patients. Kalirai et al®* and Lin et al®’ did not report

P values for persistent versus nonpersistent patients. Data from the subset of patients with depression/anxiety. "Data from the subset of
patients without depression/anxiety. “Data from the first year of treatment. “Data from the second year of treatment. CAD, Canadian dollar; ED,
emergency department; FU, follow-up; NR, not reported; USD, United States dollars
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was linked to having more outpatient visits (Table $4).3¢°%>> Among
the latter studies, two were designed to investigate whether the rate
of outpatient visits influenced adherence, and concluded that more
frequent outpatient visits led to better adherence to antidiabetic med-
ication; however, these studies did not report rates of hospitalization
or other interactions with the healthcare system.3¢>> The third study
reported that greater adherence was linked to more outpatient visits,
but fewer ED visits and hospitalizations.>°

Eleven studies reported data on the association between
persistence  and the rate of
ED visits and/or ED admissions) in patients receiving
insulin,0:52:61.77,89.104.107 iniactable GLP-1RAs,”+1%% OADs’* or

combination therapy.®’ Follow-up duration ranged from 6 months

hospitalization  (including

to 3 years, and sample sizes ranged from 534 to 23 645 patients
(Table S5). Interruption or discontinuation of therapy was associ-

ated with an increased rate of hospitalization and longer hospital

stays in most studies,*0:52:69:77:82.94.104107 bt not in all stud-

ies.”*1% However, four®261:6%:77

of the five studies that reported
data on outpatient visits found no significant association with
persistence (Table S5).

3.54 | Healthcare costs

Associations between adherence and healthcare costs in people
with T2D were reported in 20 studies that investigated

OADs,23:29:3349,53,54 g |in,26:32.39.88 injectable GLP-1RAs®® or mul-

28,34,35,41,50,68,72,76

tiple treatment classes, or that did not specify

the treatment.*® Thirteen studies were from the United States,

with the remaining studies from Canada,*® Italy,®® Japan,*®

23,54

Korea and Taiwan.3®%8 Seven studies had a follow-up duration

of <1 year and nine studies had >3 years' follow-up. Sample size
varied widely, from 301 to 0.74 million patients, with a median of
17 982 patients.

Despite substantial heterogeneity across studies, greater adher-

ence was generally associated with lower inpatient admission costs

but higher pharmacy costs.26:28-30:33:34.39.41:49.727688 NMost studies

found that total healthcare expenditure in adherent patients was

28,32,39,49,53,54,72,88

lower than or similar to?324347¢ that in non-

adherent patients (Figure 2), but in two studies adherence was associ-

ated with higher total costs than nonadherence.®%32

In total, 11 studies reported data on healthcare costs associated

with persistence on insulin,242%40,52,61.77.89,96,107 injectable GLP-

1RAs® and/or combination therapies.®” The study duration was rela-

months'®”  or

61,89

tively short for studying
12 months24:25:30.40,52,69.77.96

persistence: 6
in most studies and 24 months in
two studies. Persistence was typically associated with higher phar-
macy costs?42529:3040.52,61,69.77.89.107 1t |ower healthcare costs,
including acute care costs, inpatient and outpatient visits and ED
visits. 242552616989 Qyerall, total healthcare expenditure for persis-
tent patients across studies was typically lower than or similar to that

for nonpersistent patients (Figure 2).

4 | DISCUSSION

Observational studies are recognized by payers and other stake-
holders as an important means of obtaining data on medication-taking
behaviour, which cannot be assessed in clinical trials.” We reviewed
the available evidence from observational studies on adherence to
and persistence with antidiabetic medication in people with T2D, and
how these relate to clinical and economic outcomes. Despite hetero-
geneity across studies in terms of antidiabetic medications used,
length of follow-up, geography, patients' clinical and demographic
characteristics and the specific outcomes examined, some findings
were consistent. Overall rates of adherence and persistence in people
with T2D are suboptimal, as previously reported,*** but better adher-
ence and persistence are associated with clinical benefits, including
improved glycaemic control, fewer hospitalizations and ED visits, and
lower incidences of microvascular and macrovascular complications.
Adherence and persistence were linked to lower rates of some micro-
vascular and/or macrovascular outcomes but not others, which may
be attributable in part to disparities in medications used, study setting
and design. Overall, several outcomes that predict disability and
absenteeism in people with T2D, including myocardial infarction,

stroke, peripheral neuropathy, retinopathy and diabetic foot,**>

were
associated with worse adherence and/or persistence in at least some
of the studies identified in this review, highlighting the relevance of
these outcomes in treatment decision-making.

As a chronic condition affecting multiple organ systems, T2D is
associated with substantial and rising healthcare costs. The Interna-
tional Diabetes Federation estimates that the worldwide health
expenditure due to diabetes in adults has increased threefold in the
past 15 years, from $232 billion in 2007 to $760 billion in 2019, of
which 50% is attributable to managing diabetes complications®®;
therefore, the influence of adherence and persistence on healthcare
costs in T2D is a pertinent area for study. In the present SLR, we
found an association between better adherence and persistence and
either lower or similar total healthcare costs, compared with worse
adherence and persistence. Cost estimates varied widely across the
studies identified, which was likely to be owing to disparities in study
variables and location. Generally, both adherence and persistence
were associated with higher pharmacy costs that were offset by lower
hospitalization costs, resulting in lower or budget-neutral total
healthcare expenditure for adherent/persistent patients. An associa-
tion between adherence and reduced total health expenditure has
been reported for several other chronic conditions.*® Notably, more
than two-thirds of the studies reporting cost data were from North
America, and most of the remainder were from Asia, with only one
study from a European country (ltaly). Further evidence is therefore
needed, in particular from Europe, on the associations between adher-
ence and persistence and healthcare costs.

This was a large SLR, including studies from all geographical
regions and examining a broad range of outcomes. Although the out-
comes examined are not independent from each other—for example,

reduced rates of complications result in lower healthcare costs—this is
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nonetheless a comprehensive overview of the impact of adherence
and persistence. Further SLRs could be used to capture additional out-
comes linked to suboptimal adherence and persistence: previous stud-

ies have reported increased absenteeism,

more days of short-term
disability!*” and greater mortality.®>**® Although most studies
reported the antidiabetic medication class used, discrepancies across
studies in patient characteristics, study methodology and duration did
not enable direct comparisons to be made between medication clas-
ses for any of the outcomes. Approximately half of the studies identi-
fied in the SLR were published between 2010 and 2015, meaning that
more recently approved antidiabetic medications were not included in
most of these studies. Further good-quality observational studies are
needed to systematically compare adherence and persistence across
different drug classes and drugs with different modes and frequency
of administration and different treatment benefits for complications
such as CVD.

Several limitations of the studies identified in this review should
be noted, particularly the fact that many were retrospective analyses
using healthcare and claims databases. Such studies are inherently
vulnerable to the effects of confounding, whereby certain factors,
such as education, lifestyle and other sociodemographic variables,
could influence both adherence to medication and health outcomes.
Inertia in treatment decision-making may also confound the relation-
ship between medication-taking behaviour and outcomes: adherence
to or persistence with antidiabetic medication that has not been opti-
mized is unlikely to be reflected in clinical benefit. Furthermore, PDC
and MPR are useful proxies for adherence, but may not always accu-
rately reflect actual medication-taking behaviour. Finally, although
comparing different antidiabetic medication classes is of great clinical
interest, the substantial inter-study heterogeneity in patient charac-
teristics and methods used to estimate adherence/persistence in this
SLR did not enable meaningful comparisons across drug classes.

The present SLR highlights the benefits that can be achieved by
using therapeutic approaches that improve adherence and persistence
as well as clinical outcomes. Across various diseases, higher compli-
ance, a close correlate of adherence, has been reported for dosing
regimens that require less frequent administration.*? To illustrate, a
study included in this SLR examining two populations receiving GLP-
1RAs in Germany and the United Kingdom found that twice-daily
exenatide was associated with a 30% to 40% greater likelihood of
treatment discontinuation than once-daily liraglutide.*®® Furthermore,
a recent meta-analysis of seven studies investigating 75 159 people
with T2D reported an 11% lower risk of nonadherence with once-
weekly versus once-daily injectable GLP-1RAs.2?° Persistence is also
favourably influenced by less frequent dosing regimens: in a real-
world, United States-based study, the use of once-weekly injectable
GLP-1RAs was associated with better persistence and adherence than
daily regimens in propensity score-matched cohorts.*?* Evidence from
populations with other chronic diseases such as osteoporosis*?? and
CVD'? also indicates that lower dosing frequency predicts better
adherence and/or persistence. The use of medications early in the

treatment pathway that are linked to symptomatic benefit in addition

to adherence and persistence may provide an ongoing positive effect
on health outcomes; however, to achieve sustained improvements,
the use of treatment regimens that enhance adherence and persis-
tence should also be considered as part of wider, holistic treatment
strategies for people with T2D. As indicated by the studies identified
in this review, many of which were carried out in primary care data-
bases, routine management of patients with T2D is increasingly deliv-
ered in a primary care setting.2?* Consequently, it is vital that primary
care physicians receive education in strategies to maximize adherence
and persistence, in communicating the benefits of this to patients, and
in understanding and addressing reasons for poor adherence or persis-
tence. Other approaches to maximizing the likelihood of adherence
and persistence that may be applicable in primary care include the use
of personalized digital technologies.?®

In this SLR of studies published between 2010 and 2020, greater
adherence to and persistence with antidiabetic medication in adults
with T2D was typically associated with better clinical and economic
outcomes. These findings suggest that the clinical benefits of adher-
ence and persistence for patients are likely to be reflected in positive
impacts for payers, healthcare systems and society. Further investiga-
tion of the factors that determine medication-taking behaviour should
be used to identify barriers to optimal adherence and persistence in
people with T2D.
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