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ABSTRACT

Introduction Glucagon-like peptide-1 receptor agonists
(GLP-1 RAs) are a type 2 diabetes mellitus (T2DM)
treatment with demonstrated weight loss benefits in
clinical trials. However, the extent to which real-world
patients with T2DM achieve clinically meaningful weight
loss (=5%) has not been well characterized. Analysis of
real-world data suggests adherence to injectable GLP-1
RAs is suboptimal and discontinuation following the first
year of therapy is poorly characterized.

Research design and methods A retrospective cohort
study among patients with T2DM initiating injectable GLP-
1 RA therapy was conducted using the Clinical Practice
Research Datalink that includes primary care medical
records for 13 million patients in the UK. This study
assessed weight change, adherence (proportion of days
covered (PDC) >80%), and discontinuation (>90-day gap
between prescriptions) at 12 and 24 months during the
study period spanning January 2009-December 2017.
Results Among 589 patients initiating a GLP-1 RA, 56.4%
were female and the median age was 54 years (IQR (46,
61)). The median body mass index was 41.2 kg/m? (IQR
(35.8, 46.4)). Among patients with weight measures
available (n=341 at 12 months; n=232 at 24 months),
33.4% and 43.5% achieved weight loss >5% of baseline
weight at 12 and 24 months, respectively. At 12 and 24
months, 64.5% and 59.2% were adherent, and 45.2% and
64.7% discontinued, respectively.

Conclusions A minority of patients initiating GLP-1 RAs
achieved >5% weight loss, suggesting the real-world
benefit of these agents on weight loss may be lower than
that observed in clinical trials. Patients on GLP-1 RAs
may benefit from additional support to improve long-term
adherence.

INTRODUCTION

In the UK, the prevalence of type 2 diabetes
mellitus (T2DM) doubled from 2.39/1000
person-years in 2000 to 5.32/1000 person-
years in 2018." Cardiovascular disease (CVD)
and obesity co-occur frequently among
patients with T2DM. A national estimate
from 2018 indicated that 35% of patients

' Lingfeng Yang," Richard D Carr,"? Sampriti Pal,®
Baanie Sawhney,® Robert Boggs,' Swapnil Rajpathak

! Kristy Iglay’

Significance of this study

What is already known about this subject?

» Glucagon-like peptide-1 receptor agonists (GLP-1
RAs) have demonstrated weight loss in clinical trial
participants, although weight loss is poorly charac-
terized among patients with type 2 diabetes (T2DM)
in the real world.

» Adherence and discontinuation of GLP-1 RAs after 1
year is also poorly characterized.

What are the new findings?

» Among patients with weight measures available,
33.4% and 43.5% achieved clinically meaningful
weight loss >5% of baseline weight at 12 and 24
months, respectively.

» At 24 months, 59.2% and 64.7% of patients with
T2DM were adherent to or discontinued GLP-1 RA
therapy, respectively.

» Median time to discontinuation of GLP-1 RA therapy
was 426 days.

How might these results change the focus of

research or clinical practice?

» This study suggests real-world weight loss benefit
of these drugs may be lower than observed in clin-
ical trials and a substantial portion of patients with
T2DM on GLP-1 RAs do not adhere to or discontinue
therapy within 2 years.

» Patients may benefit from additional support to im-
prove more long-term adherence to GLP-1 RAs.

with T2DM had CVD.? T2DM, obesity, and
CVD increase the likelihood of other comor-
bidities, including hypertension, chronic
kidney disease, metabolic disorders, and liver
disease.”

Current guidelines from the American
Diabetes Association recommend a glucagon-
like peptide-1 receptor agonists (GLP-1 RA)
or sodium-glucose cotransporter-2 inhibitor
as second-line therapy following metformin
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for patients with T2DM with elevated risk of or current
CVD, regardless of baseline hemoglobin Alc (HbAlc),
or a clinical need to minimize weight gain or promote
weight loss.* The National Institute for Health and Care
Excellence (NICE) in the UK recommends GLP-1 RAs for
individuals with T2DM if triple therapy with metformin
and two other oral drugs in ineffective, not tolerated
or contraindicated and they have a body mass index
(BMI) >35kg/m” or, if they have a lower BMI, in whom
weight loss would benefit other significant comorbidities;
NICE recommends GLP-1 RAs only be continued after
6 months among those who demonstrate a reduction of
11 mmol/mol or greater in HbAlc and weight loss of 3%
or greater of initial body weight.” These recommenda-
tions stem from the demonstrated weight loss and cardio-
vascular benefits in clinical trials.* Notably, the LEADER
(Liraglutide Effect and Action in Diabetes: Evaluation of
Cardiovascular Outcome Results) clinical trial enrolled
patients with T2DM with history of, or who were at high
risk of, CVD and followed them for a median of 3.8 years;
patients on liraglutide lost 2.3 kg more and were less likely
(HR 0.87,95% CI (0.78 to 0.97)) to experience cardiovas-
cular events (13%) than patients receiving a placebo and
standard of care (14.9%).°

Efficacy of medications observed in clinical trials,
however, often exceeds the real-world effectiveness, due
in part to patients’ lower adherence and discontinua-
tion of therapy, as well as the lack of representativeness
among clinical trial participants.” Participants in clinical
trials tend to be more motivated and have resources and
support to comply with the treatment regimens under
investigation.

Although randomized trials of GLP-1 RA have demon-
strated clinically meaningful weight loss, weight change
has not been widely characterized using real-world data
among patients naive to GLP-1 RA therapy.” "’ Real-world
data on adherence and persistence tends to focus on the
initial limited time frames of 6-12 months of therapy.
Furthermore, GLP-1 RAs are known to cause gastroin-
testinal disturbances, and while these effects may subside
after initial use, they have been shown to negatively
impact adherence and persistence.'' '* Conversely, an
analysis of real-world data in the USA showed that modest
weightloss after initiating GLP-1 RAs may increase patient
adherence."’

This retrospective cohort study analyzed patients with
T2DM newly prescribed GLP-1 RAs in the UK to char-
acterize weight change and evaluate adherence and
discontinuation after 12 and 24 months of follow-up.
Differences in the distributions of weight change, adher-
ence and discontinuation by gender, age, baseline BMI,
and dosing frequency were also examined.

METHODS

Study design

Data were extracted from the Clinical Practice Research
Datalink (CPRD) database'” managed by the UK’s

Department of Health. The CPRD database is a longi-
tudinal database of de-identified patient data from a
network of general practitioner practices across the UK.
It includes 13 million registered patients with data that
include demographics, disease diagnoses, clinical data,
laboratory tests, and prescriptions. CPRD is validated and
recognized as representative of general physician clinical
care and the UK general population.'

The study period spans from January 1, 2009 until
December 31, 2017. The index date was defined as the
first prescription for an injectable GLP-1 RA as mono-
therapy or dual-therapy with metformin following an
observed 12-month baseline period (online supple-
mental figure 1).

Selection and description of participants

Included patients were at least 18 years of age and diag-
nosed with T2DM during the baseline period based on
Read/Med codes used in the CPRD database (online
supplemental table 1). Patients were required to have
continuous medical records for the 12-month baseline
period and for at least 12 months following the index
date. Patients were excluded if they: (1) were diagnosed
with other forms of diabetes including type 1, gestational,
or other secondary diabetes, (2) were pregnant at any
time during the study period or, (3) had prescriptions for
antihyperglycemic agents (AHAs) other than metformin
during the previous 90 days or 30 days following the
first GLP-1 RA prescription (in order to minimize the
noise of polypharmacy on assessment of weight change,
adherence, and discontinuation). Weight was assessed
among those with weight measures available. Adherence
was assessed among patients with at least two GLP-1 RA
prescription fills (online supplemental figure 2).

Technical information

Weight change

Clinically meaningful weight loss was defined as weight
loss >5% of the patient’s baseline weight.'* The patients’
baseline weight was the baseline period measure prior
to and closest to the index date. Weights within a 90-day
window of the 12-month and 24-month follow-up dates
served as end points. If multiple weight measures were
available, the weight closest to the relevant follow-up date
was used. Patients were classified into the following BMI
categories: BMI <30kg/m? 30-34.9kg/m?% 35-39.9kg/
m? 40-44.9kg/m?* and BMI>45kg/m”,

Adherence

The proportion of days covered (PDC) methodology
served as the assessment for adherence.” PDC was
defined as the number of days covered by a GLP-1 RA
prescription divided by the number of days during the
measurement period. If days of supply were not available,
a 30-day supply was assumed. The measurement periods
were defined as the time from the index date until the end
of 12 months and 24 months, discontinuation of GLP-1
RA medication, or database exit, whichever came first.
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Patients were classified as adherent if the PDC was >0.80
at these time points. Adherence was only measured in
patients with two or more GLP-1 RA prescription fills.

Discontinuation

Discontinuation of therapy was defined as having at least
a 90-day gap between the last date of a supply of a GLP-1
RA and the first date of subsequent prescriptions (if any).
Switching drug brands of GLP-1 RA did not constitute
discontinuation unless >90 days elapsed between prescrip-
tions. Patients who exited the database were censored
and not assumed to have discontinued therapy. If days of
supply were not available in the database, a 30-day supply
was assumed. A sensitivity analysis defining discontinua-
tion as a treatment gap >120 days was performed.

Patient characteristics

Age, gender, relevant comorbidities, including macro-
vascular and microvascular complications, laboratory
results, BMI, and prescribed GLP-1 RA dosing frequency
(weekly, daily) are listed in table 1. Comorbidities were
identified during the 12 months prior to the index date
and determined from Read codes present in the database
or clinical data documented in the record. If a code was
not present, patients were classified with hypertension if
the medical record included a measure of systolic blood
pressure =140 mm Hg or diastolic blood pressure 290 mm
Hg. Chronic kidney disease was defined based on Read
code or having an assessment of estimated glomerular
filtration rate <60 mL/min/1.73m” Hyperlipidemia was
defined based on Read code or as a low-density lipopro-
tein cholesterol 2160 mg/dL.

Statistics
Frequency distributions were generated for categorical
data while means, SD, medians, and quartiles (25th and
75th percentile) were generated for continuous vari-
ables. For weight change, results are reported as the
mean amount of weight (kg) lost for the cohort with
available data and proportion of patients achieving clini-
cally meaningful weight loss (25%) at 12 and 24 months.
Frequencies of adherence and discontinuation by
age, gender, and prescription dosing frequency (weekly
vs daily), and baseline BMI were generated for each
follow-up time point. To investigate patient characteris-
tics associated with GLP-1 RA adherence and discontinua-
tion, bivariate (unadjusted) and multivariable (adjusted)
logistic regression models were generated at 12 and 24
months (cumulative). Because baseline BMI was missing
for 10.5% of the cohort, the bivariate models for BMI
and the multivariable models that include BMI excluded
these patients. Survival analysis was used to produce a
Kaplan-Meier (KM) curve of time until discontinuation
over 2years of follow-up.

RESULTS
A total of 589 patients met the inclusion criteria. Weight
measures were available for 57.9% patients at 12 months

and 39.4% patients at 24 months; 90% had at least two
GLP-1 RA prescriptions to assess adherence.

Patient baseline characteristics

Mean age was 53.0 years and 56.4% of the cohort was
female (table 1). The mean BMI was 41.7 kg/m2 indi-
cating a highly obese cohort. Prevalence of CVD was
28.4%. Mean baseline HbAlc was 49.4 mmol/mol (SD
36.1) (note: 49 mmol/molx6.6%); 78.9% of patients
initiated a daily dose of GLP-1 RA while 21.1% initiated a
weekly dose of GLP-1 RA.

Weight change

Among patients who had weight measured at 12 months,
33.4% of patients lost 25% of their baseline weight,
37.5% lost <56% and 29.0% gained weight. Comparatively,
at 24 months, 43.5% of patients with weight measures
available lost 5% of their baseline weight, while 24.1%
lost <6%and 32.3% gained weight (table 2). Among
patients with weight measures available at 12 and 24
months, the mean/median weight change was —4.6 kg
(SD9.0)/-3.1kg (IQR -8.0, 1.0) and -5.2 kg (SD 11.7) /—
4.2 (IQR -10.0, 3.0), respectively (table 2).

Adherence

Overall, 64.5% of patients were adherent to GLP-1 RA
therapy at 12 months; adherence decreased to 59.2% at
the cumulative 24-month follow-up (figure 1).

The proportions of patients adherent at 12 and 24
months were comparable by gender; 66.3%/59.7% of
females and 62.2%/58.7% of males were adherent at
12/24 months. Although a higher proportion of patients
<45 years of age were adherent compared with the older
age groups at both follow-up time points (figure 1), the
bivariate and multivariable model showed that the odds
of adherence did not differ among age groups (table 3).
The proportions of patients adherent to GLP-1 RAs were
comparable across most BMI categories as well, ranging
between 60.0% and 68.5% for all BMI categories except
BMI <30kg/m? (figure 1). Despite there being an associ-
ation between having a BMI <30kg/m” and lower adher-
ence at 12 months (multivariable model OR 0.31 (95%CI
0.11 to 0.87)), no association was found between BMI
and adherence at 24 months. More patients on a weekly
GLP-1 RA were adherent at 12 (82.1%) and 24 (74.1%)
months than those on a daily dose (59.8% at 12 months,
55.3% at 24 months). Patients prescribed weekly doses
were more likely to adhere to GLP-1 RA therapy than
patients prescribed daily doses at both 12 (multivariable
model OR 3.09, (95% CI 1.78 to 5.38) and 24 months
(multivariable model OR 2.24 (95% CI 1.37 to 3.67))
(table 3). The mean PDC was 0.835 at 12 months which
decreased to 0.807 at 24 months.

Discontinuation

The overall proportion of patients who discontinued
GLP-1 RA therapy was 45.2% at 12 months and 64.7% at
24 months (figure 1). At 12/24 months, 42.8%/63.3%
and 48.2%,/66.5% of females and males discontinued,
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Table 1 Baseline characteristics of individuals with T2DM from the Clinical Practice Research Datalink initiating GLP-1 RAs
(n=589%), UK

N (%)
Total 589* (100)
Age (years)
<45 127 (21.6)
45-54 192 (32.6)
55-64 168 (28.5)
65-74 88 (14.9)
75+ 14 (2.4)
Median (Q1, Q3) 54 (46, 61)
Mean (SD) 53 (11.5)
Gender
Female 332 (56.4)
Male 257 (43.6)
Dose frequency
Dailyt 465 (78.9)
Weeklyt 124 (21.1)
Comorbidities
Microvascular complications
Retinopathy 55 (9.3)
Neuropathy 25 (4.2)
Nephropathy 10 (1.7)
Macrovascular complications
Cardiovascular disease 167 (28.4)
Chronic kidney disease 49 (8.3)
Congestive heart failure 15 (2.5)
Other diseases
Arrhythmia 35 (5.9)
Depression 281 (47.7)
Angina 34 (5.8)
Hyperlipidemia 154 (26.1)
Malignant neoplasms 39 (6.6)
Hypoglycemia 4 (0.7)
Hypertension 401 (68.1)
Body mass index (kg/m?), n=527
<30 23 (3.9
30-34.9 84 (14.3)
35-39.9 125 (21.2)
40-44.9 141 (23.9)
>45 154 (26.1)
Missing 62 (10.5)
Mean (SD) 41.7 (8.2)
Median (g1, g3) 41.2 (35.8, 46.4)
Laboratory assessments N (%) Mean (SD) Median (Q1, Q3)
HbA1c (mmol/mol), n=576 576 (97.8) 49.4 (36.1) 57.0 (9.1, 77.0)
eGFR (mL/min), n=168 168 (28.5) 74.5(14.7) 77.5 (64.0, 86.0)

Continued

4 BMJ Open Diab Res Care 2022;10:¢002517. doi:10.1136/bmjdrc-2021-002517



Table 1 Continued

Laboratory assessments N (%) Mean (SD) Median (Q1, Q3)
Triglycerides (mg/dL), n=451 451 (76.6) 221.8 (155.6) 177.1 (132.9, 260.4)
LDL-C (mg/dL), n=399 399 (67.7) 97.9 (39.2) 88.9 (69.6, 123.7)
HDL-C (mg/dL), n=509 509 (86.4) 43.0 (10.9) 42.5 (34.8, 48.7)
Total cholesterol (mg/dL), n=552 552 (93.7) 179.7 (46.0) 174.0 (146.9, 208.8)
SBP (mm Hg), n=456 456 (77.4) 132.5 (15.2) 130.0 (121.0, 140.0)
DBP (mm Hg), n=456 456 (77.4) 80.8 (9.3) 80.0 (76.0, 85.5)

*n=589 unless otherwise specified in the table.

TOf those on a daily regimen, 46.0% were initiated on exenatide, 35.3% on liraglutide, and 18.7% on lixisenatide.

FOf those on a weekly regimen, 81.5% were initiated on exenatide and 18.5% were on dulaglutide.

DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HbA1c,
hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood pressure;

T2DM, type 2 diabetes mellitus.

respectively. At 12 and 24 months, discontinuation
rates did not vary greatly between age groups, ranging
from 40.9% to 48.4% at 12 months and from 60.6% to
70.7% at 24 months (figure 1). Moreover, the odds of
discontinuation did not differ across gender or age
groups in either the bivariate or multivariable model at
12 or 24 months (table 3). 54.8% of patients on weekly
doses vs 42.6% of patients on daily doses discontinued
GLP-1 RA therapy within 12 months; these proportions
grew to 76.6% of those on weekly and 61.5% of those
on daily doses discontinued at 24 months. The bivariate
and multivariable models show that patients prescribed
weekly doses were 1.6-2.1 times as likely to discontinue
as patients on daily doses at 12 and 24 months, respec-
tively (table 3). Discontinuation rates increased in each
BMI group between 12 and 24 months, but outside of an
increased odds of discontinuation for patients with a BMI
of 30-34kg/ m? at 12 months (multivariable model OR

1.8 (95% CI 1.05 to 3.19)), no association between BMI
group and odds of discontinuation at 12 or 24 months
was found.

A Kaplan-Meier plot (figure 2) shows that patients
discontinued GLP-1 RA at a median of 426 days (95% CI
384 to 476 days) after initiating therapy.

DISCUSSION

This study described weight change, adherence, and
discontinuation patterns of GLP-1 RAs among patients
with T2DM newly initiating injectable GLP-1 RA therapy
in the UK; 33.4% and 43.5% of patients with weight assess-
ments at 12 and 24 months of follow-up lost 25% of their
baseline weight, respectively. While 59.2% of patients
who remained on therapy were adherent to GLP-1 RA
therapy at 24 months, 64.7% of patients discontinued
therapy within that time. Patients with a BMI between 30

Table 2 Weight change at 12 and 24 months follow-up among patients with T2DM initiating GLP-1 RA therapy in the CPRD

dataset

12-month follow-up

24-month follow-up

N=341 N=232

n (%) n (%)
Any weight loss or 242 (71.0) 157 (67.7)
maintain baseline weight
Weight loss >5% 114 (33.4) 101 (43.5)
Weight loss <5%* 128 (37.5) 56 (24.1)
Weight gain 99 (29.0) 75 (32.3)

12-month follow-up

24-month follow-up

Weight loss >5% of <5% weight

Weight loss >5% of <5% weight

baseline weight losst Overall baseline weight losst Overall
Mean (SD) weight change, —13.7 (8.6) 0.04 (46) -4.6 (9.0) -14.9 (10.2) 2.3 (5.9 -5.2 (11.7)
kg
Median (Q1, Q3) weight  -11.1(-17.3,-8.0) -0.8(-3.1,2.1) -3.1(-8.0,1.00 -11.0(-21.0,-8.0) 1.3(-3.0,6.00 -4.2(-10.0,3.0)
change, kg

*Includes maintaining baseline weight.

TThis includes all patients who lost <5% of their baseline weight, maintained their baseline weight, or gained weight.
CPRD, Clinical Practice Research Datalink; GLP-1 RA, glucagon-like peptide-1 receptor agonist; T2DM, type 2 diabetes mellitus.
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and 34 kg/m® were more likely to discontinue therapy at
12 months (bivariate and multivariable model). However,
no associations between adherence or discontinuation
and BMI were observed at 24 months.

Past GLP-1 RA studies investigating individual GLP-1
RA agents reported weight change as mean kilo-
grams lost and not as a proportion of patients who
achieved >5% weight loss, have a study population with an
comparatively lower BMI, and/or do not extend beyond
lyear.'™ In these studies, mean weight change ranged
from —1.0 kg to -3.78 kg over 6-12 months. Mean weight
change in this study at 12 months was -4.6 kg. However,
80% of patients in the present study with available
data had a BMI >35 kg/m2 and 56% had BMI 240kg/
m® (median BMI 41.2 kg/m®) compared with mean
BMIs in the low to mid 30s in most past studies. Thus,
the populations and their weight changes are difficult
to compare. Another retrospective analysis using CPRD
is an exception; like the present analysis, patients with
T2DM given liraglutide had a higher mean weight than
those given sitagliptin (mean (SD) 114.3 kg (22.3) vs 95.4
kg (20.7), respectively); patients on liraglutide lost 3.78
kg compared with patients on sitagliptin who lost 1.12 kg
over 6 months.”” An analysis of the effects of exenatide
over 82 weeks reported that patients taking exenatide in
dual therapy with metformin experienced a mean weight
loss of 5.8 kg or 5.2% of baseline body weight.”' Compara-
tively, the present study found that only 33.4%-43.5% (at
12 and 24 months) of patients lost 25% of their baseline
weight. This finding suggests that, compared with trials,
patients in the real world may not frequently achieve clin-
ically meaningful weight loss. It may also suggest that life-
style interventions, including diet, physical exercise, and
psychological support, remain an important component
of a weight management strategy in patients with T2DM

as pharmacological therapy alone is unlikely to help the
majority of patients achieve clinically meaningful weight
loss. Given weight loss is an important criterion for GLP-1
RA therapy persistence per NICE guidelines,” this has
important implications for the use of GLP-1 RAs in the
UK.

Reported adherence to AHAs is generally highly vari-
able. A meta-analysis of oral AHAs reported the pooled
mean medication possession ratio (MPR) to be 75.3%
over 6-24 months of follow-up.** Adherence to GLP-1
RAs specifically has also been shown to vary widely across
studies.” Thus, the results of this study are overall consis-
tent with previous reports.® *** The finding that patients
on weekly dosing regimens are more adherent than
those on daily dosing regimens is also consistent with
other studies using administrative and electronic medical
records datasets across Europe and the USA.***

However, the discontinuation rates in this study were
substantially higher than those reported in clinical
trials.”® The SUSTAING (Trial to Evaluate Cardiovascular
and Other Long-term Outcomes With Semaglutide in
Subjects With Type 2 Diabetes) trial reported that only
22.6% of patients prematurely discontinued semaglutide
during the 24-month trial period.*® Comparatively, this
study found that 45.2% and 64.7% of patients discon-
tinued by 12 and 24 months, respectively. A sensitivity
analysis expanding the allowable gap between end of days
of supply of one prescription to start of a new prescrip-
tion to 120 days did not substantially alter discontinua-
tion rates (43.1% at 12 months, 63.3% at 24 months);
this supports the conclusion that a majority of GLP-1
RA new users truly did discontinue therapy in those
time periods. The results for discontinuation by dosing
schedule (weekly vs daily) diverge from other real-world
studies for reasons that are unclear. While other studies
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Figure 2 Time to discontinuation of GLP-1 RAs, Kaplan-
Meier plot, n=589. Patients discontinued a median of 426
days (95% CI 384 to 474) after initiating GLP-1 RA therapy.
GLP-1 RA, glucagon-like peptide-1 receptor agonist.

have reported greater discontinuation among patients
prescribed daily doses compared with weekly doses,? *
the present study found patients on weekly GLP-1 RAs
were significantly more likely to discontinue therapy than
those on daily GLP-1 RAs.

The high rates of discontinuation observed in this
study prompt consideration of the real-world impact of
GLP-1 RA on outcomes. In the LEADER trial, patients
at risk for CVD experienced significantly fewer cardio-
vascular events and deaths than the placebo group after
36 months.’ The findings of the present study suggest
that outside the context of randomized trials, patients
prescribed GLP-1 RAs discontinue therapy sooner which
may impact GLP-1 RAs effectiveness in the real world. The
few studies that have evaluated real-world effectiveness
of GLP-1 RAs have yielded inconsistent results.® ** 2
Future studies should consider evaluating the impact of
adherence and persistence on glycemic control, weight,
and other outcomes, in totality and by pharmacolog-
ical agent or class, to better understand potential gaps
in translating randomized trials efficacy into real-world
effectiveness.

This study has several limitations. The sample sizes
were relatively small: 589 patients met the inclusion
criteria; 530 patients had at least two GLP-1 RA prescrip-
tions to be included in the adherence analysis. The small
study population was, in part, due to limiting the study to
patients without evidence of AHAs other than metformin
in the 90 days prior and 30 days after GLP-1 RA initiation.
While this criterion reduced the impact of polypharmacy
on assessments of weight, adherence, and discontinua-
tion, it also reduced the applicability of its findings to the
broader T2DM population. Additionally, patient weights
over the follow-up period were available for a fraction of
the full cohort and may be subject to unknown biases. It
is also worth noting that the impact of lifestyle modifica-
tions on weight results could not be ascertained. Adher-
ence was measured using data from electronic health
records for prescriptions and calculating PDC. Deter-
mining whether patients actually took the medication

or took the medication as prescribed would require
intensive monitoring. That said, this study used the PDC
method because of its increased sensitivity to capturing
uncovered days compared with MPR, another commonly
used method for estimating adherence.'” Identification
of baseline comorbidities was subject to the presence
of Read codes and thus may be under-reported. As with
other observational studies, it is possible unaccounted
for confounding factors may have influenced the results.
It is also worth noting that this study investigated inject-
able GLP-1 RAs only; its findings may not be applicable
to oral GLP-1 RAs. Additionally, the markedly higher
rates of obesity in this study’s population may reflect a
channeling bias; it is possible that physicians’ prefer to
prescribe GLP-1 RAs to their patients with greater obesity
given the medication’s demonstrated weight loss benefit
in clinical trials.*'* This may impact the generalizability
of this study to a broader T2DM UK population. Finally,
this was an observational research study of T2DM in
the UK using primary care electronic medical records.
Its findings, therefore, may not be applicable to other
populations.

In conclusion, one in three patients with body weight
measures available achieved clinically meaningful weight
loss at 12 months. Although approximately 60% of the
cohort was adherent during their observed time on
therapy, nearly half of patients discontinued GLP-1 RA
therapy within 12 months and nearly two-thirds discon-
tinued within 24 months. Patients may benefit from addi-
tional support to improve more long-term adherence
to GLP-1 RAs. Further investigation of the association
between adherence and weight change on real-world
effectiveness of GLP-1 RAs is warranted.
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