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ABSTRACT

Introduction: Although patient-reported out-
come (PRO) measures provide important infor-
mation beyond clinical data, studies that assess
the PROs of type 2 diabetes mellitus (T2DM)
patients initiating injectable glucose-lowering
medications in routine clinical practice are
limited. We describe the perspectives of patients
based on a diversified panel of generic and

disease-specific PRO measures at the time of
enrollment (baseline) in the TROPHIES study.
Methods: TROPHIES is a 24-month prospective
observational study performed in France, Ger-
many, and Italy in patients with T2DM who
initiated their first injectable glucose-lowering
medication with once-weekly dulaglutide or
once-daily liraglutide. To better understand the
perspectives of these patients regarding their
overall health, treatment satisfaction, and
quality of life and work, the patients’ responses
to the following questionnaires were collected
at baseline before they initiated treatment with
dulaglutide or liraglutide: EQ-5D-5L (scale: 0–1),
EQ-VAS (visual analog scale: 0–100), Impact of
Weight on Self-Perceptions Questionnaire (IW-
SP; scale: 0–100), Diabetes Treatment Satisfac-
tion Questionnaire Status (DTSQs; scale: 0–36),
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and Diabetes Productivity Measure (DPM; scale:
0–100). Analyses were descriptive in nature,
with higher scores reflecting better outcomes.
Results: Data from patients at the time of
enrollment were analyzed. At baseline, patients
initiating dulaglutide (N = 1130) or liraglutide
(N = 1051) rated their quality of life in terms of
mean EQ-5D-5L index as 0.84 and 0.83, and in
terms of mean EQ-VAS as 67.5 and 67.5,
respectively. The mean baseline scores in
patients initiating dulaglutide or liraglutide
were 59.8 and 61.3 for IW-SP, 24.6 and 25.8 for
DTSQs, 78.6 and 79.5 for DPM Life Productivity,
and 87.5 and 86.8 for DPM Work Productivity,
respectively.
Conclusion: The information from this varied
panel of PRO instruments collected at baseline
complements clinical outcomes data.

Keywords: Dulaglutide; Glucagon-like peptide
1 receptor agonists; Liraglutide; Patient-
reported outcomes; Real-world study; Type 2
diabetes patients

Key Summary Points

Studies that assess the patient-reported
outcomes (PROs) of persons with type 2
diabetes mellitus (T2DM) initiating
injectable glucose-lowering medications
in routine clinical practice are limited.

TROPHIES is a 24-month prospective
observational study performed in France,
Germany, and Italy in patients with
T2DM who initiated their first
injectable glucose-lowering medication
with once-weekly dulaglutide or once-
daily liraglutide.

The perspectives of patients based on a
diversified panel of generic and disease-
specific PRO measures at the time of study
enrollment are described.

At baseline, patients initiating dulaglutide
or liraglutide rated their quality of life and
other health outcomes; the results
corresponded to a mean EQ-5D-5L index
of 0.84 and 0.83, a mean EQ-VAS score of
67.5 and 67.5, a mean IW-SP score of 59.8
and 61.3, a mean DTSQs score of 24.6 and
25.8, a mean DPM Life Productivity score
of 78.6 and 79.5, and a mean DPM Work
Productivity score of 87.5 and 86.8,
respectively.

In clinical practice, patients with T2DM
who needed treatment intensification to
improve glycemic control and were
initiating their first injectable therapy
with either dulaglutide or liraglutide
generally reported similar quality of life
ratings.

The information from this varied panel of
PRO instruments in a real-world setting
complements clinical outcomes data.

DIGITAL FEATURES

This article is published with digital features to
facilitate understanding of the article. You can
access the digital features on the article’s asso-
ciated Figshare page. To view digital features for
this article go to https://doi.org/10.6084/m9.
figshare.12783287.

INTRODUCTION

The management of type 2 diabetes mellitus
(T2DM) through diet, lifestyle, and medication
has consequences for the patient’s quality of
life. With the growing number and types of
glucose-lowering medications (GLMs), choosing
an appropriate T2DM medication can compli-
cate management and represent a burden for
patients [1, 2]. T2DM is a progressive disease
and maintaining glycemic control over time
often requires treatment intensification by
switching to injectable therapy. Glucagon-like
peptide-1 receptor agonists (GLP-1 RAs) are
typically the first injectable therapy
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recommended for T2DM, as they offer
improved glycemic control and other health
benefits [1–3]. Dulaglutide (Trulicity�, Eli Lilly
and Company, USA; approved in the European
Union in 2014) and liraglutide (Victoza�, Novo
Nordisk, Denmark; approved in the European
Union in 2010) are injectable GLP-1 RAs
approved for T2DM treatment, and both are
associated with positive clinical outcomes [4–9].

Collected real-world evidence can comple-
ment randomized clinical trials, providing, for
example, longer-term data on treatment trends,
patient adherence, durability of clinical out-
comes, and economic data, all of which are
fundamental for healthcare decision makers.
Real-world studies involving patients com-
mencing their first injectable therapy with
dulaglutide or liraglutide can help us to under-
stand the impact of prescribing GLP-1 RAs on
T2DM clinical outcomes in routine practice.
Patient-reported outcome (PRO) measures can
complement clinical outcomes and, beyond
efficacy and safety data, enrich our under-
standing of the patients’ perspective of GLP-1
RA use in routine clinical practice [10, 11].

Although PROs for patients taking dulaglu-
tide and liraglutide have previously been
reported in clinical trials, real-world evidence is
limited [11–17]. We studied the use of these
GLMs in a single prospective observational
study, thereby addressing the need for addi-
tional real-world evidence. One of the objec-
tives of the study (TROPHIES; The Real-world
Observational Prospective study of Health out-
comes with dulaglutIde and liraglutide in type 2
diabeteS patients) is to assess PROs regarding
overall quality of life, treatment satisfaction,
and productivity in patients initiating their first
GLP-1 RA injectable—either dulaglutide or
liraglutide—as part of T2DM therapy. At the
commencement of the study, dulaglutide and
liraglutide were the most prominently used
GLP-1 RAs in many European countries. Clini-
cal information at baseline has been presented
previously [18, 19]. This paper focuses on the
responses to the PRO questionnaires collected at
the time of patient enrollment, providing
descriptive information on patient populations
initiating dulaglutide or liraglutide as the first
GLP-1 RA treatment.

METHODS

Patients and Study Design

TROPHIES is a 24-month prospective observa-
tional study conducted in two cohorts of T2DM
patients initiating injectable GLP-1 RA treat-
ment with dulaglutide or liraglutide. Male or
female patients aged C 18 years were eligible to
participate if they were naive to
injectable treatment and were scheduled to
begin their first injectable antihyperglycemic
treatment with either dulaglutide once weekly
or liraglutide once daily according to the
approved label and at the discretion of the dia-
betes health care provider in the respective
country. The patients were enrolled from three
European countries: France, Germany, and
Italy. Data were collected at baseline and will
continue to be collected at routine clinical care
visits approximately 6, 12, 18, and 24 months
after initiating GLP-1 RA treatment (Fig. S1 in
the Electronic supplementary material, ESM).

Study Outcomes

The primary objective of the TROPHIES study is
to estimate the time spent on the first GLP-1 RA
(initiated at baseline) without a significant
treatment change (time to first significant
treatment change) due to treatment- or dia-
betes-related factors. One of the secondary
objectives of the TROPHIES study is to describe
the PROs associated with the treatment of dia-
betes with dulaglutide or liraglutide, including
health-related quality of life (HR-QoL), treat-
ment satisfaction, and productivity.

Study Procedures and Data Management

Dulaglutide and liraglutide are subcutaneously
administered as directed by the respective
Summary of Product Characteristics [20, 21].
The recommended dose for dulaglutide is
0.75 mg once weekly as monotherapy and
1.5 mg once weekly when used as add-on ther-
apy. The 0.75 mg once-weekly dose can be
considered a starting dose in add-on therapy for
potentially vulnerable populations. The
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liraglutide starting dose is 0.6 mg per day. After
at least one week, the liraglutide dose is
increased to 1.2 mg per day. This can be further
increased to 1.8 mg for patients that are expec-
ted to benefit from a dose increase, and based
on the clinical response.

At the first study visit, information was col-
lected from participating patients and from
their medical records over the previous
6-month period. This information included
demographic data, clinical history (including
diabetes duration, previous glycated hemoglo-
bin (HbA1c) level, concomitant diseases, previ-
ous treatment, and non-antihyperglycemic
medications). Data on resource use for diabetes
during the last 6 months were also collected.
Electronic case report forms were used for data
entry. The HR-QoL and other PRO instruments
described in the following sections were
administered and completed via paper ques-
tionnaires during the first study visit, prior to
initiating treatment with dulaglutide or
liraglutide.

PRO Measures

Five PRO measures were administered at base-
line and at each postbaseline visit (Table 1).
These included the Diabetes Treatment Satis-
faction Questionnaire Status (DTSQs) [22, 23],
EQ-5D-5L and the EQ-5D Visual Analog Scale
(EQ-VAS) [24, 25], the Impact of Weight on Self-
Perceptions Questionnaire (IW-SP) [26], and the
Diabetes Productivity Measure (DPM) [27].

DTSQs is used to evaluate satisfaction with
diabetes treatment regimens, as well as concerns
about hyperglycemia and hypoglycemia
[22, 23]. Six items are measured (satisfied with
current treatment; feel convenient about recent
treatment; feel flexible about recent treatment;
satisfied with diabetes understanding; recom-
mend present treatment to others; continue
with present treatment) and summed to provide
a treatment satisfaction score on a scale of 0–36.
Higher scores indicate greater satisfaction. Two
items concerning times of unacceptably high
and low blood glucose are rated from 0 (none of
the time) to 6 (most of the time). These items
are scored separately from the six treatment

satisfaction items and from each other. Here,
lower scores indicate blood glucose levels closer
to the ideal and higher scores indicate problems
with blood glucose levels.

The EQ-5D-5L is a descriptive instrument
that is used to measure overall health status
[25]. A weighted summary index score is derived
for five dimensions (mobility; self-care; usual
activities; pain/discomfort; and anxiety/depres-
sion), with each dimension having five response
levels (1 = no problems; 2 = slight problems;
3 = moderate problems; 4 = severe problems;
5 = unable to/extreme problems). The index
score is reported on a scale 0 to 1, whereby a
score of 1 indicates perfect health, 0 indicates
death, and negative scores represent states that
are worse than death. The EQ-VAS is completed
in conjunction with the EQ-5D-5L and allows
patients to self-rate their health status on a scale
of 0 to 100, where 0 is the worst imaginable
health and 100 is the best imaginable health
state.

The IW-SP questionnaire is designed to assess
the patients’ self-perception relating to their
body weight [26]. Three items are measured
(feel unhappy with appearance due to weight;
feel self-conscious in public due to weight; feel
unhappy due to comparing weight with others)
on a 5-point scale ranging from 1 (always) to 5
(never). The raw scores are averaged and linearly
transformed to produce a measure from 0 to
100. Higher raw scores and higher transformed
scores correspond to better self-perception in
relation to one’s weight.

The DPM assesses life and work productivity
impairments associated with diabetes [27]. The
Life Productivity domain contains nine items
(prevented from accomplishing important
things; prevented from concentrating; inter-
feres with ability to accomplish daily activities;
takes longer than necessary to complete tasks;
have trouble getting up and being active in the
morning; have to limit your daily activities;
accomplish less than would like to; too tired to
accomplish as much as would like to; low blood
sugar symptoms interfere with ability to per-
form daily activities). This domain is followed
by the Work Productivity domain, which
includes five items (difficulty performing work
duties; difficulty controlling emotions with
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Table 1 Overview of the PRO measures administered at baseline in the TROPHIES study

Questionnaire Number of items/dimensions
(concept)

Scale Score range Score
interpretation

Diabetes Treatment

Satisfaction

Questionnaire

Status (DTSQs)

[22]

6 items (satisfaction; convenience;

flexibility; understanding; likely to

recommend; continuation)

7 points,

0 ‘‘very

dissatisfied’’,

‘‘inconvenient’’,

etc. to

6 ‘‘very satisfied’’,

‘‘convenient’’,

etc.

0–36 Higher scores

indicate greater

satisfaction

1 item (hyperglycemia) 7 points,

0 ‘‘none of the

time’’ to

6 ‘‘most of the

time’’

0–6 Lower scores

indicate blood

glucose levels

closer to ideal

1 item (hypoglycemia) 7 points,

0 ‘‘none of the

time’’ to

6 ‘‘most of the

time’’

0–6 Lower scores

indicate blood

glucose levels

closer to ideal

EQ-5D-5L [25] 5 dimensions (mobility; self-care; usual

activities; pain/discomfort; anxiety/

depression)

5 levels,

1 ‘‘no problem’’

to

5 ‘‘unable to/

extreme

problems’’

0–1 (weighted

index score)*

Higher scores

indicate higher

health utility

1 item (visual analog scale) –

0 ‘‘worst

imaginable

health’’ to

100 ‘‘best

imaginable

health’’

0–100 Higher scores

indicate better

imaginable health

Impact of Weight on

Self-Perceptions

Questionnaire

(IW-SP) [26]

3 items (unhappy due to appearance;

self-conscious comparing to others;

unhappy comparing to others)

5 points,

1 ‘‘always’’ to

5 ‘‘never’’

0–100

(transformed)

Higher scores

indicate better

self-perception
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coworkers; feel less productive at work; miss
work; need to reschedule meetings). All four-
teen items are measured on a 5-point scale from
100 (never) to 0 (always). The scores are trans-
formed on a 0- to 100-point scale, with higher
scores indicating greater productivity. Two
standalone ‘‘nonvalidated’’ items measuring
short-term and long-term goals are included in
the DPM and are reported separately. These
items are on a 5-point scale from 100 (not at all)
to 0 (extremely). Similarly, higher scores corre-
spond to higher perceived life productivity.

Sample Size and Statistical Measures

The sample size of 350 patients per cohort in
each country was deemed to be sufficient to
provide a satisfactory estimate of the time until
a significant treatment change occurred. This

sample size was considered large enough to
permit separate evaluations of patients initiat-
ing dulaglutide at the recommended 1.5 mg
dose, to allow descriptive analyses of patients
on the lower 0.75 mg dose, and to similarly
assess the two liraglutide doses (1.2 mg and
1.8 mg).

Patients were described by treatment cohort
(dulaglutide or liraglutide). Analysis was per-
formed for the overall population (all countries
pooled) and by each country. Absolute and rel-
ative frequencies were used to describe cate-
gorical variables. Descriptive summary statistics
were presented for continuous variables,
including number of patients, number of
patients with missing data, mean ± standard
deviation (SD), median quartiles, minimum
values, and maximum values. PROs were scored
according to the developer’s guidelines. Due to

Table 1 continued

Questionnaire Number of items/dimensions
(concept)

Scale Score range Score
interpretation

Diabetes Productivity

Measure (DPM)

[27]

1 dimension (life); 9 items

(accomplishing things;

concentrating; daily activities; tasks;

active; limits; accomplish less; tired;

hypoglycemia symptoms)

5 points,

100 ‘‘never’’ to

0 ‘‘always’’

0–100

(transformed)

Higher scores

indicate higher

productivity

1 dimension (work); 5 items

(performing; emotions; productive;

miss work; reschedule)

5 points,

100 ‘‘never’’ to

0 ‘‘always’’

0–100

(transformed)

Higher scores

indicate higher

productivity

1 item (short-term goals) 5 points,

100 ‘‘not at all’’ to

0 ‘‘extremely’’

0–100 Higher scores

indicate less

problems

reaching short-

term goals

1 item (long-term goals) 5 points,

100 ‘‘not at all’’ to

0 ‘‘extremely’’

0–100 Higher scores

indicate less

problems

reaching long-

term goals

*A score of 1 indicates perfect health, 0 indicates death, and negative scores represent values as worse than death
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Table 2 Baseline demographic and clinical characteristics of patients initiating dulaglutide or liraglutide

Characteristics Dulaglutide
N = 1130

Liraglutide
N = 1051

*p-value

Demographic information, mean (SD)

Age (years) 58.92 (11.01) 59.45 (10.98) 0.253

Male [n (%)] 623 (55.1) 601 (57.2) 0.335

BMI (kg/m2) 33.70 (6.58) 34.12 (6.53) 0.147

Weight (kg) 96.03 (21.62) 97.35 (21.38) 0.165

Duration of T2DM, mean (SD) (years) 8.58 (6.89) 8.36 (6.93) 0.476

HbA1c, mean (SD)

n 1102 1032

% 8.19 (1.19) 8.29 (1.33) 0.059

mmol/mol 66.00 (13.01) 67.10 (14.54)

Reported HbA1c target, mean (SD)

n 1125 1046

% 6.87 (0.38) 6.85 (0.36) 0.358

mmol/mol 51.57 (4.15) 51.36 (3.94)

Difference between HbA1c levels at

baseline and target, mean (SD)

n 1102 1032

% 1.32 (1.12) 1.44 (1.27) 0.017

mmol/mol 9.09 (12.24) 7.78 (13.88)

Number of oral medication classes

n 1130 1051

0 160 (14.2) 149 (14.2) –

1 642 (56.8) 590 (56.1) –

2 297 (26.3) 277 (26.4) –

3 30 (2.7) 34 (3.2) –

Diabetes-related medical conditions, n (%)

n 1121 1046

Patients with at least 1 macrovascular conditiona,** 160 (14.2) 257 (24.5) \ 0.001

Patients with at least 1 microvascular conditionb,** 228 (20.2) 199 (18.9) 0.442
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questionnaires not being completed, the sample
sizes for each PRO varied and were less than the
clinical data. The study protocol was approved
by local institutional review boards, and all
patients provided written informed consent.
The study is executed in accordance with the
Declaration of Helsinki 1964 and its later
amendments and Guideline on Good Clinical
Practices as well as country-specific require-
ments [28]. Eli Lilly & Company received
approval to carry out the study at each study
site before study initiation.

RESULTS

Patients and Disease Characteristics
at Baseline

In the TROPHIES study, 2181 patients were
prescribed dulaglutide (N = 1130, mean (SD) 59
(11) years, 55% male) or liraglutide (N = 1051,
59 (11) years, 57% male) and were eligible for
baseline clinical analysis (Table 2). The baseline
demographics, clinical characteristics, and
concomitant medication use were similar across
patient cohorts. In both cohorts, the mean
HbA1c levels at baseline exceeded the glycemic
control targets reported by physicians in the
study as their treatment objective. The mean
difference between the baseline and target

HbA1c values was statistically significantly dif-
ferent between the two cohorts (p = 0.017),
with patients starting liraglutide further from
the HbA1c goal at the start of treatment. In both
cohorts, most of the patients had a difference
between the baseline and target HbA1c levels
of C 1%. Around 86% of the patients were
already receiving at least one oral GLM at the
time of enrollment.

Diabetes-related conditions varied across
patient cohorts (Table 2) [18]. The number of
patients who had a macrovascular condition in
the liraglutide cohort (25%) was significantly
higher (p\0.001) than the corresponding
number in the dulaglutide (14%) cohort. There
was no significant difference between the
dulaglutide (20%) and liraglutide (19%) cohorts
in the number of patients with at least one
microvascular condition. The majority of
patients had hyperlipidemia and hypertension.

PRO Measures

Treatment satisfaction was analyzed in a total of
2088 patients (Table 3). At baseline, patient
satisfaction with the current treatment (before
initiating dulaglutide or liraglutide) was similar
for both cohorts. The overall mean (SD) DTSQs
score was 25.17 (7.79), with patients initiating
dulaglutide having lower satisfaction with

Table 2 continued

Characteristics Dulaglutide
N = 1130

Liraglutide
N = 1051

*p-value

Other diagnoses, n (%)

n 1121 1046

Patients with hyperlipidemia** 719 (63.6) 665 (63.3) –

Patients with hypertension** 813 (71.9) 783 (74.5) –

BMI body mass index, HbA1c glycated hemoglobin, N total population size, n number of patients, SD standard deviation,
T2DM type 2 diabetes mellitus
a Includes patients with cerebrovascular disease; congestive heart failure; dementia; hemiplegia or paraplegia; myocardial
infarction; and peripheral vascular disease at baseline
b Includes patients with macroalbuminuria; microalbuminuria; nephropathy; neuropathy; and retinopathy at baseline
*p values for treatment effect were computed using the v2 test for categorical and the T test for continuous variables. **These
percentages were calculated based on the overall population, as not all patients completed all of the forms
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Table 3 Mean patient-reported outcomes at baseline

Characteristics Dulaglutide Liraglutide Total *p value

DTSQs

n 1094 994 2088

Mean 24.63 (8.03) 25.76 (7.46) 25.17 (7.79) \ 0.001

Median (min/max) 26.00 (0.00/36.00) 27.00 (0.00/36.00) 26.00 (0.00/36.00)

25th/75th percentile 18.00/31.00 20.00/32.00 19.00/32.00

DTSQs Hyperglycemia

n 1096 995 2091

Mean 3.28 (1.88) 3.32 (1.93) 3.30 (1.90) 0.675

Median (min/max) 3.00 (0.00/6.00) 4.00 (0.00/6.00) 4.00 (0.00/6.00)

25th/75th percentile 2.00/5.00 2.00/5.00 2.00/5.00

DTSQs Hypoglycemia

n 1095 995 2090

Mean 1.37 (1.70) 1.35 (1.69) 1.36 (1.69) 0.769

Median (min/max) 1.00 (0.00/6.00) 1.00 (0.00/6.00) 1.00 (0.00/6.00)

25th/75th percentile 0.00/3.00 0.00/3.00 0.00/3.00

EQ-5D-5L

n 1103 1018 2121

Mean 0.84 (0.21) 0.83 (0.23) 0.83 (0.22) 0.230

Median (min/max) 0.91 (-0.38/1.00) 0.91 (- 0.49/1.00) 0.91 (- 0.49/1.00)

25th/75th percentile 0.81/0.97 0.80/0.97 0.80/0.97

EQ-VAS

n 1102 1017 2119

Mean 67.53 (19.74) 67.49 (17.90) 67.51 (18.88) 0.964

Median (min/max) 70.00 (0.00/100.00) 70.00 (0.00/100.00) 70.00 (0.00/100.00)

25th/75th percentile 50.00/80.00 55.00/80.00 50.00/80.00

IW-SP

n 1098 1010 2108

Mean 59.83 (31.27) 61.33 (30.50) 60.55 (30.90) 0.266

Median (min/max) 66.67 (0.00/100.00) 66.67 (0.00/100.00) 66.67 (0.00/100.00)

25th/75th percentile 33.33/83.33 41.67/91.67 37.50/83.33

DPM Life Productivity score

n 1103 1011 2114

Mean 78.58 (22.75) 79.51 (21.61) 79.03 (22.21) 0.340
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current treatment (p\ 0.001). In the TROPHIES
study, data on the patients who perceived
hyperglycemic and/or hypoglycemic episodes
were also collected using the DTSQs question-
naire. Around 14% of patients reported no
unacceptably high blood sugars, and around
50% of patients reported no unacceptably low
blood sugars (Fig. 1). The perceived frequency of

unacceptably high blood sugars [mean (SD) 3.30
(1.90)] was greater than the perceived frequency
of unacceptably low blood sugars [mean (SD)
1.36 (1.69)] (Table 3). Around 70% of patients
perceived experiencing three or more hyper-
glycemic episodes (Fig. 1).

The EQ-5D-5L and the EQ-VAS question-
naires were completed by 2121 and 2119

Table 3 continued

Characteristics Dulaglutide Liraglutide Total *p value

Median (min/max) 86.11 (0.00/100.00) 86.11 (8.33/100.00) 86.11 (0.00/100.00)

25th/75th percentile 66.67/97.22 66.67/97.22 66.67/97.22

DPM Work Productivity score

n 731 561 1292

Mean 87.45 (18.11) 86.84 (17.35) 87.19 (17.78) 0.540

Median (min/max) 95.00 (0.00/100.00) 95.00 (15.00/100.00) 95.00 (0.00/100.00)

25th/75th percentile 80.00/100.00 80.00/100.00 80.00/100.00

Data are given as mean (SD)
DPM Diabetes Productivity Measure, DTSQs Diabetes Treatment Satisfaction Questionnaire Status, IW-SP Impact of
Weight on Self-Perceptions Questionnaire, N total population size, n number of patients who were in the PRO population
and answered this questionnaire at this visit, SD standard deviation
*p values for treatment effect were computed using the v2 test for categorical and the T test for continuous variables

Fig. 1 Results of DTSQs items concerning times of
unacceptably high and low blood glucose at baseline. The
proportions of patients reporting unacceptably low and/or
high blood sugars rated from 0 (none of the time) to 6

(most of the time) are shown. The number of patients
who, at this visit, were in the PRO population and
answered at least one question on this questionnaire is
given
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Fig. 2 Baseline results of the EQ-5D-5L quality of life
questionnaire by dimension. The proportions of patients
reporting quality of life statuses ranging from ‘‘no
problem’’ to ‘‘unable to/extreme problems’’ are shown.

The number of patients who were in the PRO population
and answered at least one question on this questionnaire
is also given (n)

Diabetes Ther (2020) 11:2383–2399 2393



respondents, respectively (Table 3). The
weighted German index score [29] derived
from the EQ-5D-5L questionnaire was high for
both patient cohorts (a mean of 0.84 for
dulaglutide and 0.83 for liraglutide). In the
TROPHIES study, more than 50% of the patient
population reported low scores (no problems)
for four EQ-5D-5L dimensions: ‘‘mobility,’’
‘‘self-care,’’ ‘‘usual activities,’’ and ‘‘anxiety/de-
pression’’ (Fig. 2). ‘‘Pain/discomfort’’ was the
most frequent patient-reported dimension.
More than 60% of patients experienced slight
to severe pain or discomfort. An overall mean
score of 68 out of 100, which is the best
imaginable health state, was measured with
the EQ-VAS (Table 3).

A total of 2108 respondents completed the
IW-SP questionnaire (Table 3). The transformed
scores were similar in the two cohorts (a mean
of 60 for dulaglutide and 61 for liraglutide). In
this assessment, one-third (approximately 35%)
of respondents reported that they always or
frequently feel unhappy with their appearance
due to their weight (Fig. 3). Half of respondents
reported rarely or never feeling self-conscious in
public due to their weight (approximately 57%),
and rarely or never feeling unhappy because
they compared their weight with those of other
people’’ (approximately 54%).

The number of respondents who completed
the DPM Life and Work Productivity sections
was 2114 and 1292, respectively (Table 3). The

Fig. 3 Baseline results of the IW-SP questionnaire by item. The number of patients who, at this visit, were in the PRO
population and answered at least one question on this questionnaire is given (n)
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DPM scores were similar for the two cohorts.
The work productivity scores were higher (87%)
than the life productivity scores (79%). The
mean (SD) score for the extent to which
respondents felt that their diabetes prevented
them from reaching their short-term and long-
term goals was 84 (23) and 82 (24), respectively.
More than 50% of patients reported no long-
term or short-term goal impairments associated
with T2DM (Fig. 4).

DISCUSSION

TROPHIES is a real-world observational study
assessing the responses of T2DM patients initi-
ating an injectable GLP-1 RA for the first time.
The data described herein provide an overview
of the clinical characteristics and information
collected from the five PRO measures for
patients who were enrolled in the study across
France, Germany, and Italy. Other information
regarding the TROPHIES study has been pub-
lished previously [18, 19].

Overall, the patient demographics and
characteristics were similar for both patient
cohorts, except for the difference between the
baseline and target HbA1c values and the
number of patients with at least one
macrovascular condition. Most patients had a
high BMI, reflective of a largely obese study
population, and inadequately controlled dia-
betes (the overall mean HbA1c was 8.2%). These
characteristics are similar to those reported in a
previous study involving T2DM patients

starting liraglutide treatment in a real-world
clinical setting [11]. In the TROPHIES popula-
tion, which had a mean diabetes duration of
8.5 years, HbA1c levels substantially exceeded
the glycemic control targets set by physicians as
their treatment objective, thereby supporting
treatment intensification with GLP-1 RAs.

Treatment satisfaction is an important mea-
sure, as greater satisfaction is associated with
better treatment compliance and improved
persistence [30–32]. In this study, the DTSQs
score of 25 out of 36 at baseline generally indi-
cated moderate patient satisfaction with their
current T2DM treatment prior to commencing
the GLP-1 RA therapy. Patients initiating
dulaglutide reported having less satisfaction
with their current T2DM treatment than those
initiating liraglutide. While the reasons for this
difference are not known, the score for patients
initiating dulaglutide was generally similar to
that for patients initiating liraglutide. The
DTSQs score indicated that there is potential to
improve T2DM treatment satisfaction. This
TROPHIES DTSQs baseline score is similar to
what has previously been reported in other
studies of T2DM patients before they started
GLP-1 RA therapy [mean (SD) DTSQs score of
22.17 (7.64)] [11]. Of particular interest in this
study is the mean score of 3.3 (out of 6.0) for the
item regarding the time spent with unaccept-
ably high blood glucose. The score indicated
that patients perceived their hyperglycemic
episode frequency was too high, consistent with
a patient population in need of T2DM treat-
ment intensification.

Fig. 4 The DPM short-term and long-term goal results at baseline, rated from 100 (not at all) to 0 (extremely). The
number of patients who, at this visit, were in the PRO population and answered this question is given (n)
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The EQ-5D-5L and self-reported health status
(VAS) at baseline provide insight into the reality
of living with diabetes and diabetes treatment,
as perceived by the patient. Depending on the
inclusion criteria and sample size for the study,
EQ-5D-5L scores reported in several studies of
patients with T2DM tend to be in the range of
0.7–0.8 [13, 33, 34]. The mean EQ-5D-5L index
score found in this study is in line with such
findings and indicates a moderate-to-positive
health status [13, 35]. The EQ-VAS score, which
indicates a moderate patient-rated health status,
is also consistent with previously reported
scores for patients with T2DM [34–36]. An
assessment of the five individual EQ-5D-5L
domains highlights the main challenges re-
ported by patients: in this study, the majority of
patients experienced problems with pain or
discomfort, which explains why patients rated
their health status as moderate according to the
VAS scale.

Obesity is common among patients with
T2DM. Obese patients with T2DM have been
shown to more likely value weight loss than
nonobese patients with T2DM [37]. Although
published IW-SP data obtained in a real-world
setting are limited, it is an important outcome
in diabetes treatment [38]. In this TROPHIES
study, moderate IW-SP scores were reported for
both cohorts, indicating that patients were
impacted by weight-related self-perceptions.
The IW-SP indicated that the majority of
patients were—at least sometimes—unhappy
with their body weight, which is in line with
previous descriptions of patients with T2DM in
clinical trials [13]. This outcome is reasonable
considering the high BMI [mean (SD) 33.9
(6.6) kg/m2] reported for this study population
at baseline.

Published DPM data is limited; therefore, the
additional information regarding patient work
and life productivity obtained in this study will
provide valuable insights into how diabetes
impacts patients [39–41]. Overall, the Work
Productivity and Life Productivity scores repor-
ted for the TROPHIES participants were 87%
and 79%, respectively, and were similar to
scores observed for patients facing T2DM treat-
ment changes in a clinical trial setting [39].
Both this study and the previous clinical study

showed that the work productivity scores were
higher than the life productivity scores, perhaps
indicating that T2DM impacts life productivity
more than formal work productivity. The results
from the standalone items on short-term and
long-term goals showed that approximately
50% of study patients felt that diabetes did not
impact their goals. The other 50% felt that the
disease did impact their goals to some extent
(ranging from slightly to extremely).

Limitations

This study may suffer from multiple limitations.
These include the trial design, as patients are
from a nonrandomized real-life setting, with
potential confounding factors. Moreover, the
overall patient population of the study may not
be fully representative of T2DM cohorts due to
potential physician-related and health care sys-
tem-related selection processes, which could
differ between countries. Not all patients com-
pleted all of the questionnaires. Among all of
the PRO measures considered in this study, the
questions relating to the DPM Work Productiv-
ity measure were most likely to be overlooked
by patients. It is unclear whether this was
because respondents believed that this part of
the DPM only applied to working participants
or because participants were not willing to
complete the second page of the questionnaire.

CONCLUSION

The information gained from PROs in observa-
tional studies is important for understanding
treatment benefits within a real-world setting.
Such studies also provide the opportunity to
evaluate patients’ perspectives in routine prac-
tice, which differs from a clinical trial setting.
This diversified panel of both generic and dis-
ease-specific PRO instruments evaluated the
perspectives of these real-world observational
study T2DM patients who were starting GLP-1
RA therapy at the time of study enrollment. The
data indicate that in clinical practice, patients
with T2DM who need treatment intensification
to improve glycemic control and who are initi-
ating their first injectable therapy with either
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dulaglutide or liraglutide, generally reported
similar health statuses and PROs at baseline. In
this study, changes in the patient-reported
outcomes over time will help us to understand
patients’ perspectives regarding their quality of
life and other parameters after starting the new
GLP-1 RA treatment regimen in this real-world
setting.
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