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Real-world comparison of treatment
patterns and effectiveness of albiglutide
and liraglutide

Aim: To compare medication adherence, discontinuation and glycemic control in
patients receiving albiglutide versus liraglutide. Patients & methods: Administrative
claims data and glycated hemoglobin (HbA, ) results were analyzed from a sample of
adult health plan members with Type 2 diabetes. Results: Patients were matched 1:1in
the albiglutide (n = 2213) and liraglutide (n = 2213) overall cohorts and in 244 patients
with HbA,_results from each treatment group. Mean HbA _ change from baseline
was -1.0% for both groups. At 6 months, mean + standard deviation adherence was
0.69 + 0.29 versus 0.64 = 0.29 (p < 0.001), and discontinuation was 33.2 versus 37.8%
(p = 0.002) with albiglutide versus liraglutide, but these were not statistically or
clinically different at 12 months. Conclusion: Similar treatment patterns and clinically
meaningful reductions in HbA, were observed for both treatments in this real-world
comparison.
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The recommended initial treatment for Type
2 diabetes mellitus (T2DM) involves signifi-
cant lifestyle adjustments, such as changes
in diet and physical activity, coupled with
first-line treatment with metformin [1]. For
patients who are unable to achieve glycemic
goals with metformin alone, one or more
additional antidiabetic agents are used in later
lines of treatment, including oral and inject-
able therapies. Agents that target glucagon-
like peptide-1 (GLP-1) may be recommended
among several treatment choices in the sec-
ond or later lines of treatment, and they may
also be used as first-line treatment in patients
in whom metformin is contraindicated or not
tolerated [1,2].

The GLP-1 receptor agonist albiglutide
(Tanzeum®) is a once-weekly (q.w.) subcuta-
neous injection that was approved by the US
FDA in April 2014 as an adjunct to diet and
exercise to improve glycemic control in adults
with T2DM [3]. The recommended initial

dosage of albiglutide is 30 mg q.w., and the
dosage may be increased to 50 mg q.w. if
there is inadequate glycemic response [3].
Several Phase III clinical trials have com-
pared the improvement in glycated hemo-
globin (HbA, ) levels with albiglutide versus
that of placebo or other antidiabetic agents in
different disease settings [4-11].

Liraglutide (Victoza®) is a once daily sub-
cutaneously injectable GLP-1 receptor ago-
nist that was approved by the FDA in Janu-
ary 2010 for use in adults with T2DM [12].
Like albiglutide, liraglutide is used as an
adjunct to diet and exercise to improve gly-
cemic control. The initiating dose is 0.6 mg,
followed by dose escalation after 1 week to
1.2 mg, which may be increased to 1.8 mg if
needed for glycemic control [12].

The multinational HARMONY Phase III
clinical trial program [4-11] evaluated albiglu-
tide alone or in combination with commonly

used T2DM treatments. The HARMONY
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trials demonstrated that albiglutide can reduce HbA _
levels by -0.8 to -1.0%. HARMONY 7 compared
albiglutide versus liraglutide in adult patients (aged
>18 years) with inadequately controlled T2DM (7). In
this trial, albiglutide 30 mg q.w. was titrated to 50 mg
atweek 6, and liraglutide 0.6 mg once daily was titrated
to 1.2 mg at week 1 and to 1.8 mg at week 2. The
findings from this study showed clinically relevant gly-
cemic lowering with both albiglutide and liraglutide,
but noninferiority criteria were not met for albiglutide
versus liraglutide.

Medication adherence is an important component of
T2DM control and treatment because it is associated
with improved glycemic control, fewer diabetes-related
complications, lower healthcare costs and reduced
mortality [13-15]. Real-world treatment patterns for
liraglutide and exenatide q.w. have been examined pre-
viously [16,17], and the results showed that adherence, as
measured by proportion of days covered (PDC), was
lower for liraglutide compared with exenatide q.w. A
more recent study indicated that adherence rates were
lower, and discontinuation rates were higher for lira-
glutide, albiglutide and exenatide q.w. compared with
dulaglutide 18]. However, to date, there are no com-
parative data for albiglutide versus other GLP-1 recep-
tor agonists, such as liraglutide, in a real-world setting.
In this retrospective claims data-based observational
study, we used a large US health insurance claims
database to assess treatment patterns, including adher-
ence and discontinuation rates, among patients initi-
ating GLP-1 receptor agonist therapy with albiglutide
or liraglutide during a 6-month period. In a subset of
patients, we also compared glycemic control between
matched cohorts of commercially insured patients with
T2DM receiving albiglutide or liraglutide.

Methods

Study design & data source

This study was a retrospective database analysis using
administrative claims data from the Optum Research
Database (ORD) to assess the treatment patterns
and effectiveness of albiglutide and liraglutide in a
real-world setting. All analyses were prespecified and
were conducted as per the study protocol. The ORD
includes enrollment information, medical and phar-
macy claims, and linked laboratory test results for
approximately 14 million enrollees in US commercial
health insurance plans annually. The ORD is geo-
graphically diverse and representative of the commer-
cially insured US population. Medical claims included
International Classification of Diseases, Ninth Revi-
sion, Clinical Modification (ICD-9-CM) and Inter-
national Classification of Diseases, Tenth Revision,
Clinical Modification (ICD-10-CM) diagnosis and

procedure codes, Current Procedural Terminology
codes, Healthcare Common Procedure Coding System
codes, revenue codes and site of service codes. Outpa-
tient pharmacy claims included National Drug Codes
for filled prescriptions, dosage form, fill date, days’
supply, and deidentified patient and prescriber codes.
Laboratory test results were available for a subset of
patients in the database. Because this was a noninter-
ventional, retrospective study analyzing a de-identified
dataset, approval by an institutional review board and
patient informed consent were not necessary.

Study population

The study population included adult commercial
health plan members with evidence of T2DM (ICD-
9-CM or ICD-10-CM diagnosis code for T2DM in
any diagnosis position or evidence of oral antidiabetic
drug [OAD] use) and one or more pharmacy claims
for albiglutide or liraglutide between 29 July 2014
and 31 December 2015. The first fill date for albig-
lutide or liraglutide was the index date. Patients were
required to have continuous enrollment in the health
plan for 6 months (182 days) prior to the index date
(baseline period) and for 6 months (182 days) follow-
ing and inclusive of the index date (follow-up period).
While not the focus of this manuscript, patients
with 12 months of follow-up data were available and
included in a subset analysis reviewing those outcomes
available at 12 months. Exclusion criteria included any
pharmacy claim for a GLP-1 receptor agonist during
the baseline period, evidence of a medical claim for
Type 1 diabetes in any diagnosis position in combina-
tion with at least one claim for insulin, and evidence
of pregnancy or gestational diabetes in any diagnosis
position during the baseline or follow-up periods.

To be included in the HbA_subset analysis, patient
data had to contain one or more HbA,_laboratory test
results during the baseline period through the index
date +7 days, and one or more HbA _results between
30 days prior to and following the end of the 6-month
follow-up period (index date +151 through index date
+211 days).

Study measures

Demographics & clinical characteristics

Patient clinical characteristics were measured during
the baseline period and included age in the index year,
gender, geographic region, comorbidity based on the
Quan—Chatlson comorbidity score [19] and the Diabetes
Complications Severity Index [2021], use of OADs, use of
insulin, use of pramlintide, antidiabetic therapy regimen
(see below), all-cause and diabetes-related healthcare
resource utilization, all-cause and diabetes-related health-
care costs, and specialty of the prescribing physician
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on the index pharmacy claim (defined as primary care
[including obstetrics/gynecology], endocrinology, other
specialty or unknown). Antidiabetic therapy regimens at
baseline were categorized into the following groups: no
therapy, OAD monotherapy (one OAD without insulin
or other injectables), OAD combination therapy (two
or more OADs without insulin or other injectables),
injectable monotherapy (insulin or other injectables
without OADs), or injectable with OAD combination
therapy. Diabetes-related healthcare resource utilization
at baseline was calculated for ambulatory visits (office
and outpatient), emergency room visits and inpatient
admissions. Visits were considered diabetes related if
they had an ICD-9-CM or ICD-10-CM diagnosis code
for diabetes in any diagnosis position. Diabetes-related
costs at baseline were calculated using medical and phar-
macy claims, and included both health plan payments
and patient out-of-pocket payments. Costs for medical
claims were considered diabetes related if they had an
ICD-9-CM or ICD-10-CM diagnosis code for diabetes
in any diagnosis position, and costs for pharmacy claims
were considered diabetes related if they were for OADs,
insulin or pramlintide. Costs were adjusted to 2015 US
dollars using the annual medical care component of the
Consumer Price Index [22] to reflect inflation. Baseline
HbA,_level was the last measure in the baseline period
through the index date + 7 days; the time between base-
line HbA,_and the index date was also calculated. The
valid range for HbA _results was 3—20%.

Treatment patterns

GLP-1 receptor agonist treatment patterns were mea-
sured in the follow-up period. These included the type
of GLP-1 receptor agonist initiated on the index date
(albiglutide vs liraglutide), and the number of phar-
macy fills for the index GLP-1 receptor agonist. Adher-
ence, discontinuation and persistence of the index
therapy were evaluated. Adherence was measured by
PDC, which indicated the proportion of time over the
course of treatment that a patient theoretically was in
possession of the medication. The PDC was calculated
using the number of days on which the index medi-
cation was available (based on days” supply of filled
prescriptions, inclusive of the index date) divided by
the number of days in the follow-up period. A PDC of
0.80 or greater was defined as adherent, while a PDC
of less than 0.80 was defined as nonadherent. Discon-
tinuation of therapy was defined as a gap in therapy of
the index drug of more than 60 days. The date of dis-
continuation was defined as the run-out date of the last
prescription filled prior to the gap in therapy. Persis-
tence on therapy was measured as the number of days
to discontinuation of the index therapy. The 12-month
outcomes were only available for treatment patterns.

Real-world treatment pattern of albiglutide Research Article

Glycemic control

In the subset of patients included in the HbA analy-
sis, follow-up HbA _outcomes were measured as a con-
tinuous variable using the first HbA _level test result
in the period from the index date + 151 days through
index date + 211 days. A categorical measure was cre-
ated by grouping follow-up HbA level results into
four groups: <7.0, 7.0 to <8.0, 8.0 to <9.0 and >9.0%.
The time (in days) between the index date and the date
of the follow-up HbA, _result was also calculated. The
change in HbA _from baseline to follow-up was calcu-
lated as the baseline HbA, _result minus the follow-up
HbA _resulr.

Propensity score matching

To enable comparison of outcomes between patient
cohorts with similar patient characteristics, and to min-
imize confounding bias when estimating the effect of
treatment, propensity score matching was used to match
patients in the albiglutide and liraglutide cohorts [23].

Propensity scores were estimated by unconditional
logistic regression analyses that incorporated poten-
tial predictors of therapy as independent variables
in a regression model, with cohort (i.e., albiglutide
versus liraglutide) as the outcome. The final list of
variables included in the propensity score model was
determined following the review of the prematching
descriptive analysis of patient characteristics and other
baseline measures. Covariates for the logistic regression
model included index quarter and year, age, gender,
geographic region, baseline comorbidity, index drug
prescriber specialty, baseline diabetes-related medica-
tion (OADs, insulin and pramlintide) use, medication
count (all-cause), baseline diabetes-related utilization
and costs, and — in the subset of patients with HbA _
results — baseline HbA | _level.

Patients were matched in a 1:1 ratio for each com-
parison group (i.e., matching was conducted separately
for the overall cohort and for the subset of patients with
HbA _ results). A standardized difference of greater
than 10% was used to indicate significant practical
differences in the cohort comparison [24].

Following propensity score matching, between-
cohort differences in study outcomes were analyzed
using paired #tests for continuous variables and
McNemar tests for categorical variables. Statistical sig-
nificance was defined as p < 0.05. Statistical analyses
were performed using SAS (version 9.4, SAS Institute,
Inc., NC, USA).

Results

Subject demographics & baseline characteristics
Figure 1 shows the sample selection and attrition flow-
chart. There were 4426 patients identified in the post-
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matched study sample (n = 2213 each in the albiglutide
and liraglutide groups); 488 patients were included in
the HbA,_subset analysis sample of patients with both
baseline and follow-up HbA _results (n = 244 each in
the albiglutide and liraglutide groups; Figure 1).

The propensity score-matched albiglutide and lira-
glutide cohorts were well balanced (a standardized dif-
ference of <10%) with respect to the key characteristics
shown in Tables 1 & 2. Patient demographic charac-
teristics are shown in Table 1. Mean patient age was
approximately 52 years in the albiglutide and liraglu-
tide cohorts, and approximately 53 years in the HbA _
subset. Both samples contained slightly higher propor-
tions of men than women. A majority of the patients
(>60%) were from the south geographic region.

Baseline patient clinical characteristics are shown
in Table 2. The majority of patients in each sample
had Quan—Charlson comorbidity scores of 0, and the
mean Diabetes Complications Severity Index score in
each sample was <1. Approximately half of the pre-
scribers of the index pharmacy claim were in the pri-
mary care specialty. Approximately 30% of patients
used insulin in the baseline period, and most patients
were on OAD-only therapy (monotherapy or oral com-
bination therapy). In the HbA_subset analysis sample,
16.8% of patients in the albiglutide cohort and 18.4%
of patients in the liraglutide cohort had baseline HbA _
levels of less than 7.0%, while 39% of patients in both
the albiglutide and liraglutide cohorts had baseline
HbA,_levels of at least 9.0%.

Treatment pattern outcomes

For the 6-month follow-up treatment pattern out-
comes, adherence as measured by PDC was signifi-
cantly higher in the albiglutide cohort compared with
the liraglutide cohort. The mean (standard deviation
[SD]) PDC was 0.69 (0.29) for albiglutide versus 0.64
(0.29) for liraglutide (p < 0.001) (Table 3). A larger pro-
portion of albiglutide initiators had a PDC of >0.80
compared with liraglutide initiators (48.3 vs 42.3%,
respectively; p < 0.001) (Table 3). The albiglutide
cohort also had a significantly higher number of index
drug fills (mean 4.6 vs 3.8), longer persistence (mean
142.1 vs 134.7 days), and a lower proportion of discon-
tinuers (33.2 vs 37.8%) versus the liraglutide cohort,
respectively (all p < 0.002) (Table 3). The 12-month
follow-up treatment pattern outcomes were not statisti-
cally or clinically different for the albiglutide and lira-
glutide cohorts. Adherence mean (SD) PDC was 0.59
(0.32) for albiglutide versus 0.58 (0.32) for liraglutide;
persistence was 227.6 (137.4) days for albiglutide ver-
sus 223.9 (143.8) days for liraglutide, and the propor-
tion of discontinuers was 55.4% for albiglutide versus

54.1% for liraglutide.

In the 6-month follow up, 11.7% of albiglutide ini-
tiators had only a single fill of the index drug during
follow-up, compared with 18.7% of liraglutide ini-
tiators (p < 0.001) (Figure 2), and significantly more
albiglutide initiators had six or more index drug fills
compared with liraglutide initiators (p < 0.001). The
proportions of patients using the lowest and highest
dosages of either GLP-1 receptor agonist were similar.
Albiglutide dosages of 30 and 50 mg, respectively, were
used by 72.9 and 27.1% of patients at index and by 55.7
and 44.3% at last dose; liraglutide 0.6/1.2 and 1.8 mg
dosages, respectively, were used by 73.1 and 26.9% of
patients at index and by 54.4 and 45.6% at last dose.
Adherence and persistence findings were similar for the
subset of patients with baseline and follow-up HbA _
level test results (p < 0.007) and except that the pro-
portion of discontinuations was not significantly dif-
ferent between the albiglutide and liraglutide cohorts
(p = 0.101) (Table 3).

HbA, outcomes

During the 6-month follow-up period, 36.5% of albi-
glutide initiators and 39.3% of liraglutide initiators
achieved a glycemic target of HbA, < 7.0% (Figure 3
& Table 4), compared with 16.8 and 18.4% of patients,
respectively, who had this HbA _level at baseline. On
the other hand, over 18.0% of patients in both cohorts
had HbA,_levels that met or exceeded 9.0% in the
follow-up period. The results for albiglutide and lira-
glutide were similar across the HbA, _strata. For both
cohorts, the mean HbA  change from baseline was
-1.0%. The differences between the albiglutide and
liraglutide cohorts in mean follow-up HbA, , follow-
up HbA,_distribution and mean change in HbA _were
not statistically significant, as shown in Table 4.

Discussion
The present study evaluated treatment patterns among
patients with T2DM initiating albiglutide versus lira-
glutide in the first real-world comparison of albiglu-
tide with another GLP-1 receptor agonist (liraglutide).
After 6 months of follow-up, the albiglutide initiators
cohort had higher adherence rates, longer persistence
and lower discontinuation rates compared with the
liraglutide initiators cohort. One of the key findings
was that both the albiglutide and liraglutide cohorts
had a clinically meaningful -1% change from base-
line in HbA,_levels; these findings were within the
ranges of HbA,_changes from baseline observed in a
head-to-head clinical trial comparing albiglutide with
liraglutide (HARMONY 7) [7].

The goal of diabetes treatment is to maintain blood
glucose at normal levels to reduce the risk of diabetes
complications, and HbA _level is a particularly strong
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Commercial enrollees with medical and pharmacy
benefits and = 1 pharmacy claim for Albi or Lira
between 29 Jul 2014 and 31 Dec 2015;
first claim date is index date
n = 35,796

v

> 18 years old, no missing demographic
information, and continuous enrollment during the
baseline and 6-month follow-up periods
n = 22,558
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!

Evidence of T2DM during the
baseline or 6-month follow-up periods
n =10,954

Exclusion:
> Any claim for a GLP-1 agent in the baseline
period (n = 10,901)
Exclusions:
 Diagnosis code for TIDM and > 1 claim
for insulin during the baseline or 6-month
> follow-up periods (n = 867)

!

Prematch sample
n = 10,006 (2,237 Albi, 7,769 Lira)

Albi cohort
n=2,213

\ 4

Met baseline and follow-up HbA,  requirements
n = 1,054 (273 Albi, 781 Lira)

1:1 propensity score matching

Lira cohort
n =244

Figure 1. Sample selection and attrition flowchart.

Albi cohort
n =244

 Evidence of pregnancy or gestational
diabetes during the baseline or 6-month
follow-up periods (n = 81)

1:1 propensity score matching

Lira cohort
n=2213

6-month follow-up sample

6-month follow-up sample
for HbA, _subset analysis

Albi: Albiglutide; GLP-1: Glucagon-like peptide-1; HbA, : Glycated hemoglobin; Lira: Liraglutide; TIDM: Type 1

diabetes mellitus; T2DM: Type 2 diabetes mellitus.

predictor for diabetes complications [25.26]. Each 1%
reduction in HbA _level is associated with a 37%
decreased risk for microvascular complications and a
21% decreased risk for any end point or death related
to diabetes [26]. The HARMONY 7 trial assessed
HbA _ change from baseline to week 32 for albiglu-
tide and liraglutide. The mean change in HbA _was

-0.78% (95% CI: -0.87 to -0.69) in the albiglutide
group and -0.99% (95% CI: -1.08 to -0.90) in the
liraglutide group. The criteria for noninferiority of
albiglutide versus liraglutide were not met (7). In a
real-world analysis, our finding in the subset analy-
sis of patients with baseline and follow-up HbA _
test results showed a -1.0% mean change in HbA _
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Table 1. Patient demographic characteristics by the study sample.

Characteristic

Male, n (%)

Northeast
Midwest
South
West

Age, year, mean (SD)

Postmatch full sample

Geographic region, n (%)

Albi (n =2213) Lira(n=2213) Stand diff* (%)
52.4 (8.9) 52.4 (9.1) 0.50

1187 (53.6) 1168 (52.8) 1.72

85 (3.8) 86 (3.9) -0.23

452 (20.4) 476 (21.5) -2.66

1417 (64.0) 1402 (63.4) 1.41

259 (11.7) 249 (11.3) 1.42

'Patients had at least one baseline and one follow-up HbA, test result.
*By convention, a standardized difference of less than 10% indicates that the cohorts are well matched for that variable [24].
Albi: Albiglutide; HbA, : Glycated hemoglobin; Lira, Liraglutide; SD: Standard deviation; Stand diff: Standardized difference.

Postmatch HbA, subset analysis'

Albi (n =244) Lira(n=244) Stand diff* (%)
53.3(8.9) 52.5(9.2) 8.46

131 (53.7) 127 (52.1) 3.28

8(3.3) 8(3.3) 0.00

28 (11.5) 30 (12.3) -2.53

177 (72.5) 171 (70.1) 5.44

31(12.7) 35(14.3) -4.79

in both the albiglutide and liraglutide cohorts. This
finding was also similar to that observed in another
real-world analysis of liraglutide (HbA _change from
baseline -1.08% [27]) during a postindex period of the
same duration. The differences in HbA,_ outcomes
between the albiglutide and liraglutide cohorts after
6 months of follow-up were not significantly different
in this study.

Medication adherence is an important consider-
ation in making treatment decisions for patients with
T2DM, as better adherence is associated with greater
reductions in HbA _levels, improved clinical outcomes
and lower healthcare costs [13,14]. In the present study,
we found that adherence rates, as measured by PDC
values, were statistically significantly higher for albiglu-

tide (PDC 0.69) compared with liraglutide (PDC 0.64)

Index drug fills (full sample)

50 [w ALBI (n = 2,213) P <0.001
LIRA {n = 2,213)
40
9
o 30+
c p < 0.001
E 20 p= 9-003 p= (2.004 p=0007 P= 0.093
10
y i B
1 2 3 4 5 6+
Number of index drug fills
Index drug fills (HbA,  subset analysis) p < 0.001
50 [m ALBI {n=244)
LIRA (n = 244)
40
S
o 30
‘g p = 0.002
E 20 p=0.057 pP=0241 , 5479 p=0796
10
.m N N
1 2 3 4 5 6+

Number of index drug fills

Figure 2. Index drug fills.ALBI: Albiglutide; HbA, : Glycated hemoglobin; LIRA: Liraglutide.
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Table 2. Baseline clinical characteristics by the study sample.

Baseline characteristic

costs per patient, US dollars, mean
(SD)

'Patients had at least one baseline and one follow-up HbA _test result.

diff: Standardized difference.

Postmatch full sample

*By convention, a standardized difference of less than 10% indicates that the cohorts are well matched for that variable [24].
DCSI: Diabetes Complications Severity Index; ER: Emergency room; HbA : Glycated hemoglobin; OAD: Oral antidiabetic agent; SD: Standard deviation; Stand

Postmatch HbA,_subset analysis'

Stand diff*
(%)

-1.69
0
1.86
3.05
2.85

2.48
-6.80
1.93
3.45
9.25
-4.30
2.99
2.97
-1.68
5.49
-1.79

5.61
-4.19
-4.96
-1.73
6.94

0.48
-9.56
0

Albiglutide Liraglutide Stand diff* Albiglutide Liraglutide

(n=2213) (n =2213) (%) (n =244) (n =244)
Quan-Charlson comorbidity score category, n (%)
-0 1428 (64.5) 1399 (63.2) 2.73 150 (61.5) 152 (62.3)
-1-2 662 (29.9) 684 (30.9) -2.16 76 (31.2) 76 (31.2)
-3-4 101 (4.6) 108 (4.9) -1.49 13 (5.3) 12 (4.9)
->5 22 (1.0) 22 (1.0) 0 5(2.1) 4(1.6)
DCSl score, mean (SD) 0.68 (1.1) 0.68 (1.2) 0.12 0.7 (1.2) 0.7 (1.1)
Index provider specialty, n (%)
— Primary care 1118 (50.5) 1110 (50.2) 0.72 141 (57.8) 138 (56.6)
— Endocrinology 565 (25.5) 540 (24.4) 2.61 53(21.7) 60 (24.6)
— Other 171 (7.7) 175 (7.9) -0.67 12 (4.9) 11 (4.5)
- Unknown 359 (16.2) 388 (17.5) -3.50 38 (15.6) 35(14.3)
HbA,, %, mean (SD) - - - 8.8 (2.0) 8.6 (1.8)
-<7.0, n (%) - - - 41 (16.8) 45 (18.4)
—-7.0t0 <8.0, n (%) - - - 54 (22.1) 51 (20.9)
-8.0t0<9.0, n (%) - - - 55 (22.5) 52 (21.3)
->9.0, n (%) - - - 94 (38.5) 96 (39.3)
Insulin use, n (%) 680 (30.7) 668 (30.2) 1.18 71 (29.1) 65 (26.6)
Count of OAD classes, mean (SD) 1.6 (1.1) 1.6 (1.1) 0.37 1.7 (1.2) 1.8 (1.2)
Antidiabetic therapy regimen, n (%)
—None 261 (11.8) 260 (11.8) 0.14 25 (10.3) 21 (8.6)
— OAD monotherapy 452 (20.4) 457 (20.7) -0.56 44 (18.0) 48 (19.7)
— OAD combination therapy 820 (37.1) 828 (37.4) -0.75 104 (42.6) 110 (45.1)
—Injectable monotherapy 135 (6.1) 153 (6.9) -3.30 14 (5.7) 15 (6.2)
—Injectable + OAD combination 545 (24.6) 515 (23.3) 3.18 57 (23.4) 50 (20.5)
therapy
Diabetes-related healthcare resource utilization by visit count per patient, mean (SD)
— Ambulatory visits 3.2(2.6) 3.3(3.6) -1.41 3.2(2.5) 3.2(2.6)
— ER visits 0.1 (0.4) 0.1 (0.5) -0.39 0.1 (0.4) 0.2 (0.5)
- Inpatient stays 0(0.2) 0(0.2) 0.83 0(0.2) 0(0.2)
Total diabetes-related healthcare 2863 (7895) 3070 (8257) -2.56 2579 (5166) 2406 (4280) 3.64

Research Article

at 6 months. However, this difference may not be clini-
cally meaningful because the statistically significant
differences observed at 6 months were not observed at
12 months. Although it may be difficult to compare
adherence outcomes between studies because of differ-
ences in methodology, our findings were in agreement
with real-world analyses of other GLP-1 receptor ago-

nists. A retrospective cohort study using US insurance
claims data showed that over a 6-month period after
initiation of GLP-1 receptor agonists, the exenatide
q.w. cohort had slightly greater adherence compared
with the liraglutide cohort (mean PDC 0.68 for exena-
tide q.w. vs 0.67 for liraglutide) [16]. Yu et al. (17] also
reported a PDC of approximately 0.69 for both lira-
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glutide and exenatide q.w. over a 6-month follow-up
period using US insurance claims data [17]. A recent
study using Truven Health MarketScan Research
Databases and the Medicare Supplemental and Coor-
dination of Benefits Databases found that adherence as
measured by mean PDC was 0.67 for liraglutide and
0.61 for exenatide q.w. versus approximately 0.70 for
dulaglutide during a 6-month postindex period [18].
In that study, the odds ratio for adherence to albig-
lutide compared with dulaglutide was 0.63 (95% CI:
0.55-0.73), while it was 0.65 (95% CI: 0.49-0.71) for
liraglutide compared with dulaglutide [13]. However,
there are at least three important differences between
the study by Alatorre e al. (18] and the present study:
first, the main focus of the study by Alatorre et al. was
on dulaglutide, exenatide q.w. and liraglutide, whereas
the focus of the present study was on albiglutide and
liraglutide because, at the time our study was con-
ducted, the only GLP-1 receptor agonists that were tier
2 co-preferred with the same copay were albiglutide
and liraglutide. Exenatide was at the tier 3 copay level,
and dulaglutide was not on the health insurance plans’
formularies at the time of our study. Second, Ala-
torre et al. did not assess HbA,_outcomes, whereas our
analysis included follow-up HbA, outcomes in a sub-
set of patients with data available. Third, Alatorre ez al.
used data from Truven Health’s MarketScan Research
Databases, which included Medicare patients, whereas
the present study included patients from commercial
health insurance plans only, and no Medicare patients
were included.

It is worth noting that because both groups of
patients in our study were in a tier 2 co-preferred sta-
tus for most plans included in the study database, their
out-of-pocket costs for albiglutide versus liraglutide
were similar; therefore, it is unlikely that cost affected

adherence rates. We also found that significantly fewer
albiglutide initiators had only a single fill of the index
drug during the follow-up period compared with lira-
glutide initiators, and there was a lower discontinua-
tion rate in the albiglutide cohort compared with the
liraglutide cohort. A recent meta-analysis also found
that patients using albiglutide had the lowest treat-
ment discontinuation rates of patients using all cur-
rently available GLP-1 receptor agonists [28]. However,
Alatorre et al. 18] recently reported lower discontinua-
tion rates for patients using dulaglutide over a 6-month
postindex period compared with those using albiglu-
tide, exenatide q.w. and liraglutide 18]. Although the
reasons for the differences in the rates of adherence,
persistence and discontinuation between cohorts are
unknown, it is possible that differences in side effects,
dosing schedules, gastrointestinal tolerability, medica-
tion costs or patient preference may have contributed
to the observed treatment patterns. Future research is
warranted to explore the reasons for discontinuation
of or nonadherence to GLP-1 receptor agonist therapy.

The main strength of the present study is that it
contributes important real-world data to the existing
evidence supporting the use of albiglutide for improv-
ing glycemic control among patients with T2DM. Our
findings also suggest the need for additional compara-
tive studies of outcomes associated with albiglutide
versus other GLP-1 receptor agonists, as well as other
classes of antidiabetic therapies.

The results of this study should be interpreted in
light of several limitations common to claims-based
analyses. First, the presence of a claim for a filled pre-
scription does not indicate that the medication was
consumed or that it was administered as prescribed,
and medications filled over the counter or provided as
samples by a physician are not included in claims data.

Table 3. Follow-up treatment patterns by cohort in the full sample and in the subset of patients with baseline and

follow-up glycated hemoglobin test results.

Outcome? Postmatch full sample Postmatch HbA, _subset analysis’
Albiglutide Liraglutide p-value Albiglutide Liraglutide p-value
(n =2213) (n =2213) (n = 244) (n = 244)
Index drug PDC, mean (SD) 0.69 (0.29) 0.64 (0.29) <0.001 0.75(0.25) 0.68(0.29) <0.001
- PDC <0.80, n (%) 1144 (51.7) 1277 (57.7) <0.001 109 (44.7) 131 (53.7) 0.007
- PDC >0.80, n (%) 1069 (48.3) 936 (42.3) <0.001 135 (55.3) 113 (46.3) 0.007
Number of index drug fills, mean (SD) 4.6 (2.1) 3.8 (2.1) <0.001 5.0 (2.0) 3.9 (2.0) <0.001
Persistence on index drug, days, mean (SD)$ 142.1 (60.8) 134.7 (64.7) <0.001 150.2 (54.8) 139.0(63.2) 0.004
Discontinuation of index drug, n (%)7 734 (33.2) 836 (37.8) 0.002 69 (28.3) 85 (34.8) 0.101
Patients had at least one baseline and one follow-up HbA, _test result.
*Dosage at baseline and follow-up was the same for the albiglutide and liraglutide cohorts.
SPersistence on therapy was measured as the number of days to discontinuation of the index therapy.
TDiscontinuation of therapy was defined as a gap in therapy of the index drug of more than 60 days.
HbA, : Glycated hemoglobin; PDC: Proportion of days covered; SD: Standard deviation.
9% J. Comp. Eff. Res. (2018) 7(2) fsg
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Table 4. Glycated hemoglobin level outcomes among subset of patients with baseline and follow-

up glycated hemoglobin test results.

Outcome Albiglutide (n = 244) Liraglutide (n = 244) p-value
Follow-up HbA, level, %, 7.8 (1.7) 7.6 (1.5) 0.276
mean (SD)

-<7.0, n (%) 89 (36.5) 96 (39.3) 0.500
—-7.0t0<8.0, n (%) 68 (27.9) 57 (23.4) 0.113
-8.0t0 <9.0, n (%) 38 (15.6) 47 (19.3) 0.230
->9.0, n (%) 49 (20.1) 44 (18.0) 0.498
Change from baseline in  -1.0 (1.7) -1.0 (1.6) 0.847
HbA, , mean (SD)

HbA, : Glycated hemoglobin; PDC, Proportion of days covered; SD: Standard deviation.

Furthermore, we assessed whether or not the medica-
tions were being prescribed and refilled as indicated in
the prescribing information. This analysis was based
on adjudicated prescription claims data. Thus, we
do not know how the patient was using the drug or
whether it was used off-label. Also, this analysis looked
specifically at the intent-to-treat use of albiglutide

and liraglutide. Thus, patients may have switched or
augmented their treatments with other therapies dur-
ing the follow-up period. We controlled for baseline
diabetes-related medication use (OADs, insulin and
pramlintide) during the propensity score matching
process. Second, the presence of a diagnosis code on a
medical claim does not prove the presence of disease,

Albiglutide (n = 244)

HbA,_level

m =9.0%

m 8.0% to <9.0%
7.0% to <8.0%
<7.0%

22.1 /
36.5
16.8
1
Baseline Follow-up 6 months

Liraglutide (n = 244)

39.3 '
21.3 ’
209 /
39.3
18.4
1
Baseline Follow-up 6 months

Figure 3. Distribution of baseline and follow-up glycated hemoglobin levels.

HbA, : Glycated hemoglobin.
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as diagnoses may be incorrectly coded or included as
rule-out criteria. It should be noted, however, that the
potential for disease misidentification was minimized
in this study by the requirement that patients have
pharmacy claims for medications expressly indicated
to treat T2DM. Furthermore, we evaluated a focused
set of outcomes and did not examine healthcare
resource utilization, costs, concomitant medications
or other changes in characteristics that could have
changed over the course of the study. We also could
not account for patient use of coupons that may lower
costs and impact medication use patterns because this
information was not available in the database. Addi-
tional limitations are that HbA_results were available
for only a subset of the patient population and may
have been incomplete for those patients who did have
results. Also, only HbA | _results obtained from labora-
tory testing conducted at a central laboratory during a
patient visit were available for analysis; those obtained
in a physician’s office or otherwise not processed by
a laboratory for which data were submitted were not
included in the laboratory results data. Because of
these limitations, the HbA _subset analysis may not
be a complete representation of HbA, outcomes in
this patient population. It is also possible that the
requirement of HbA, _results from specific time win-
dows (i.e., the baseline and follow-up periods) cre-
ated a selection bias by restricting the HbA _analysis
to patients who visit their physicians more frequently
or on a reliable schedule. Furthermore, the results of
paired #-tests may have been biased if the likelihood of
a patient having missing HbA, _data was not random.
Finally, because this study was conducted in a com-
mercial managed care population, the results may not
be generalizable to other populations, such as patients
who are uninsured or enrolled in Medicare.

Conclusion

In this first real-world comparison of patients with
T2DM initiating treatment with albiglutide versus
liraglutide, adherence, persistence and discontinuation
rates were similar for albiglutide and liraglutide initia-
tors after 12 months. In a subset of patients with base-
line and 6-month follow-up HbA, _test results, HbA _
levels did not differ between cohorts, with both cohorts
achieving -1% change from baseline in HbA _values.
Because randomized clinical trials may not necessarily
reflect the real-world use of GLP-1 receptor agonists,
here we provide real-world evidence to support the use
of albiglutide for improving glycemic control among
patients with T2DM. Our findings suggest the need
for additional comparative studies of outcomes asso-
ciated with albiglutide versus other GLP-1 receptor
agonists, as well as versus other classes of antidiabetic
therapies.
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