BM) Open

BMJ Open is committed to open peer review. As part of this commitment we make the peer review
history of every article we publish publicly available.

When an article is published we post the peer reviewers’ comments and the authors’ responses online.
We also post the versions of the paper that were used during peer review. These are the versions that
the peer review comments apply to.

The versions of the paper that follow are the versions that were submitted during the peer review
process. They are not the versions of record or the final published versions. They should not be cited or
distributed as the published version of this manuscript.

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees
(http://bmjopen.bmj.com).

If you have any questions on BMJ Open’s open peer review process please email
info.bmjopen@bmj.com

"ybuAdoo Aq pajoajold “1senb Aq 20z ‘0T |udy uo /woo*lwag uadolwqy/:dny wouy papeojumoq "T2Z0Z AINC 6 UO OET6Y0-TZ02-uadolwag/9eTT 0T se paysignd isiy :uado CINg


http://bmjopen.bmj.com/
info.bmjopen@bmj.com
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/

BMJ Open

BM) Open

Values, Preferences and Burden of Treatment for the
Initiation of GLP-1 Receptor Agonists and SGLT-2 Inhibitors
in Adult Patients with Type 2 Diabetes: A Systematic Review

Journal:

BMJ Open

Manuscript ID

bmjopen-2021-049130

Article Type:

Original research

Date Submitted by the
Author:

20-Jan-2021

Complete List of Authors:

Gonzalez-Gonzalez, José Gerardo; Universidad Autonoma de Nuevo
Leon, Endocrinology

Diaz Gonzalez-Colmenero, Alejandro; Universidad Autonoma de Nuevo
Leon Facultad de Medicina, Plataforma INVEST Medicina UANL-KER Unit
Mayo Clinic (KER Unit México)

Millan-Alanis, Juan Manuel; Universidad Autonoma de Nuevo Leon
Facultad de Medicina, Plataforma INVEST Medicina UANL-KER Unit Mayo
Clinic (KER Unit Mexico)

Lytvyn, Lyubov; McMaster University, Department of Health Research
Methods, Evidence, and Impact

Solis, Ricardo Cesar; Hospital University "Dr. José Eleuterio Gonzalez"
Universidad Auténoma de Nuevo Leoén, Endocrinology Division;
Universidad Autonoma de Nuevo Leon Facultad de Medicina,

Mustafa, Reem; University of Kansas Medical Center, Internal Medicine,
Division of Nephrology and Hypertension

Palmer, Suetonia; University of Otago, Christchurch, Department of
Medicine

Li, Sheyu; Sichuan University, Department of Endocrinology and
Metabolism, West China Hospital; University of Dundee, Division of
Population Health and Genomics, Ninewells Hospital and School of
Medicine

Hao, Qiukui; Sichuan University, The center of Gerontology and
Geriatrics, National Center for Geriatric Clinical Research
Alvarez-Villalobos, Neri; Universidad Autonoma de Nuevo Leon Facultad
de Medicina, Plataforma INVEST Medicina UANL-KER Unit Mayo Clinic
(KER Unit México); Mayo Clinic, Knowledge and Evaluation Research Unit
in Endocrinology

Vandvik, Per; Lovisenberg Diakonale Hospital, Department of Medicine
Rodriguez-Gutiérrez, René; Universidad Autonoma de Nuevo Leon
Facultad de Medicina, Plataforma INVEST Medicina UANL-KER Unit Mayo
Clinic (KER Unit México); Mayo Clinic, Knowledge and Evaluation
Research Unit in Endocrinology

Keywords:

DIABETES & ENDOCRINOLOGY, General endocrinology < DIABETES &
ENDOCRINOLOGY, General diabetes < DIABETES & ENDOCRINOLOGY

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paroaloid 1senb Aq 20z ‘0T IMdy uo /wod'wg uadolwg//:dny woij papeojumod T2z AINC 6 U0 0£TEY0-TZ0Z-uadolwag/9eTT 0T S paysignd 1sul :uado CING


http://bmjopen.bmj.com/

Page 1 of 39

oNOYTULT D WN =

BMJ Open

ONE™

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

1ybuAdod Aq parosiold 1senb Ag 20z ‘0T Iudy uo /wod fwq uadoligy/:dny woly pspeojumod "TZ0Z AINC 6 U0 OETEY0-T2Z0Z-uadolwa/oeTT 0T se paysiignd 1s1y :uado (NG


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 39


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/

Page 3 of 39

oNOYTULT D WN =

BMJ Open

Title:

Values, Preferences and Burden of Treatment for the Initiation of GLP-1 Receptor Agonists

and SGLT-2 Inhibitors in Adult Patients with Type 2 Diabetes: A Systematic Review
Authors:

José Gerardo Gonzalez-Gonzalez!? , Alejandro Diaz Gonzalez-Colmenero!, Juan Manuel
Millan-Alanis!, Lyubov Lytvyn3, Ricardo Cesar Solis', Reem A Mustafa*, Suetonia Palmer?,
Sheyu Li%7, Qiukui Hao®, Neri Alvarez-Villalobos!®, Per Vandvik', René Rodriguez-

Gutiérrez!-2°
Affiliations

1. Platatforma INVEST Medicina UANL-KER Unit Mayo Clinic (KER Unit México)
Universidad Autonoma de Nuevo Ledn, Monterrey, Mexico

2. Endocrinology Division, Department of Internal Medicine, University Hospital “Dr.
José E. Gonzalez”, Universidad Auténoma de Nuevo Leon, Monterrey, México

3. Department of Health Research Methods, Evidence, and Impact, McMaster
University, Hamilton, Ontario, Canada

4. Division of Nephrology and Hypertension, University of Kansas Medical Center,
Kansas City, Kansas

5. Department of Medicine, University of Otago Christchurch, Christchurch, New
Zealand

6. Department of Endocrinology and Metabolism, West China Hospital, Sichuan
University, Chengdu, China

7. Division of Population Health and Genomics, Ninewells Hospital and School of
Medicine, University of Dundee, Dundee, Scotland, U.K.

8. The center of Gerontology and Geriatrics, National Center for Geriatric Clinical
Research, West China Hospital, Sichuan University, Chengdu, Sichuan, China.

9. Knowledge and Evaluation Research Unit in Endocrinology, Mayo Clinic, Rochester,
MN, USA

10. Department of Medicine, Lovisenberg Diaconal Hospital, Oslo, Norway

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paroaloid 1senb Aq 20z ‘0T IMdy uo /wod'(wg uadolwg//:dny woij papeojumod T2z AINC 6 U0 0£TEY0-TZ0Z-uadolwag/9eTT 0T St paysignd 1suy :uado CING


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Authors names and positions:

José Gerardo Gonzalez-Gonzalez, professor!?, Alejandro Diaz Gonzalez-Colmenero,
research trainee!, Juan Manuel Millan-Alanis, research trainee!, Lyubov Lytvyn, researcher?,
Ricardo Cesar Solis, research trainee!, Reem A Mustafa, nephrologist and methodologist?,
Suetonia C Palmer, nephrologist and professor’, Sheyu Li, diabetologist and associate
professor®’, Qiukui Hao, physician and visiting scholar8, Neri Alejandro Alvarez-Villalobos,
researcher!?, Per Olav Vandvik, physician and methodologist'?, René Rodriguez-Gutiérrez,

professor!-2?
Correspondence to:
René Rodriguez-Gutiérrez MD, PhD

Plataforma INVEST Medicina UANL-KER Unit Mayo Clinic (KER Unit México)

Universidad Auténoma de Nuevo Leon, Monterrey, Mexico

Francisco 1. Madero y Av. Gonzalitos s/n, Mitras Centro, Monterrey, Nuevo Leon, México

64460.
e-mail: rodriguezgutierrez.rene@mayo.edu
Keywords:

Type 2 diabetes, values, preferences, GLP-1 Receptor Agonists, SGLT-2 Inhibitors patient-

important outcomes, patient-centered care

Word count: 3,627

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 39

yBuAdoo Aq paroaloid 1senb Aq 20z ‘0T IMdy uo /wod'(wg uadolwg//:dny woij papeojumod T2z AINC 6 U0 0£TEY0-TZ0Z-uadolwag/9eTT 0T St paysignd 1suy :uado CING


http://bmjopen.bmj.com/

Page 5 of 39

oNOYTULT D WN =

BMJ Open

ABSTRACT

Objectives: Assess values, preferences and burden of treatment that patients with type 2
diabetes consider when initiating GLP-1 RA or SGLT-2i compared to other glucose-lowering

options.

Methods: Paired reviewers independently included studies reporting quantitative or
qualitative methods to assess values, preferences and burden of treatment reported by patients
with type 2 diabetes regarding the initiation of GLP-1 RA or SGLT-21 over other alternatives.
A systematic search in MEDLINE, Scopus, EMBASE, Web of Science and Cochrane Central
Register of Controlled Trials from inception until May 2020 was performed by an
experienced librarian. Risk of bias was assessed with a specifically designed tool for values

and preferences studies.

Results: 17 studies (6,986 patients) proved eligible. Studies fulfilling criteria for SGLT-2i
were not identified. Five studies (2,690 patients) evaluated preferences for GLP-1 RA
compared to other glucose-lowering medications. 12 studies (4,296 patients) evaluated
preferences between, at least, two kinds of GLP-1 RA or their injection devices based on the
following attributes: efficacy, dose, application frequency, device characteristics. Among
studies comparing GLP-1 RA to other glucose-lowering medications, some preferences were
observed for dypeptil peptidase-4 inhibitors compared to once-daily liraglutide. Comparing
different attributes of GLP-1 RA drugs and devices, cardiovascular risk reduction, glucose

lowering potential, once-weekly and simple administered regimes were the most preferred.

Conclusions: As no evidence for preferences on SGLT-21 was available, only preferences
for GLP-1 RA were assessed; however, evidence is still limited for the latter. Studies
comparing preferences for GLP1-RA to other glucose-lowering alternatives only included
twice-daily or once-daily injection regimes of GLP-1 RA drugs. According to our findings,
once-weekly alternatives are widely preferred than the formers. The extent to which patients
with type 2 diabetes value reduced adverse cardiovascular and kidney outcomes, weighed

benefits against harms and burden of treatment is limited and with very low certainty.

PROSPERO registration: CRD42020159284
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Strengths and limitations of this study

e In the design of the search strategy, we employed a previously published filter for
studies evaluating values and preferences.

e Risk of bias assessment of included studies was performed in accordance with a
specific tool for assessing values and preferences studies.

e The GRADE approach was employed in order to evaluate the certainty of our results.

e Results are mostly based on studies graded at high risk of bias.

e We did not found studies evaluating preferences for initiation of SGLT-2 inhibitors.

BACKGROUND
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The American Diabetes Association and the European Association for the Study of
Diabetes have highlighted the importance of providing a patient-centered approach in
patients with type 2 diabetes.(!) To support clinicians in providing holistic care, it is important
to understand the values and preferences that are considered by patients when choosing a
particular treatment option.® More specifically, evidence on how patients weigh the balance

of benefits, harms and burden of treatment can inform patient-centered practice.

Glucagon-like peptide-1 receptor agonists (GLP-1 RA) and sodium-glucose co-transporter-
2 inhibitors (SGLT-2i1) are two new drug classes of medications to treat type 2 diabetes that
are rapidly changing clinical practice because of demonstrable reductions in cardiovascular
and kidney outcomes, without increasing hypoglycemia.G-19 These drugs have notable
differences in their benefits and harms and how patients are required to administer them.
While GLP-1 RA are mostly injected, SGLT-2i are taken orally. The extent to which these
treatments impact patients and carers (treatment burden) is often ignored both in the clinical
decision-making process and clinical practice guidelines.?> Moreover, understanding the
values and preferences that patients consider in the process of initiating either of both
therapies is still inconclusive, and a thorough and integrative analysis of the available
evidence could assist both patients and clinicians in the integral management of the

disease.(1D

As a result of the aforementioned, we performed this systematic review to inform a clinical
practice guideline (BMJ Rapid Recommendation) on the values and preferences that patients
consider in the process of initiating GLP-1 RA and SGLT-2i when compared to each other
or other drug treatments for type 2 diabetes. The goal of the BMJ Rapid Recommendations
project is to create rapid and trustworthy recommendations regarding medical topics of
interest by identifying relevant studies which might change practice and are of interest to
readers.('?) These guidelines were also informed by a linked systematic review and network
meta-analysis on effectiveness and a systematic review on risk prediction models. Together
these reviews confirmed, with overall high certainty evidence, benefits of SGLT-21 and GLP-
1 RA while demonstrating that absolute benefits differ across patients with different risks for

cardiovascular and renal outcomes. In this context, our systematic review was performed to
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inform judgments on the values that patients consider when balancing benefits, harms and

burdens of treatment for SGLT-2i and GLP-1 RA.

METHODS

We followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) checklist for writing this review.(!3) The protocol was registered in the
Prospective Register of Systematic reviews (PROSPERO) with the following registration
code: CRD42020159284.

Eligibility criteria

We included any study design using quantitative or qualitative analysis to report
values and preferences held by patients with type 2 diabetes mellitus when initiating GLP-1
RA or SGLT-2i treatments or alternative glucose-lowering therapy. We excluded: 1) cost-
effectiveness studies (as preferences are not directly assessed) , 2) studies that report data
that is not patient-reported (as they do not reflect the overall patient perspective) , 3) studies
assessing patient satisfaction on a specific treatment rather than preferences for it when
compared to other choices, 4) studies that elicited or explored treatment preferences without
reporting the process or factors considered in the decision (as results could be biased due to
lack of assessment of values driving the preference), 5) studies of patients with a previously
stated preference for GLP-1 RA or SGLT-2i (as results can be biased toward one treatment
choice due to previous experience with it), and 6) randomized clinical trials that evaluated
patient preferences of a given intervention over a previous treatment (due to possible

differences in experiencing each treatment).

Search strategy

A systematic search strategy was performed on MEDLINE, Scopus, EMBASE, Web
of Science and the Cochrane Central Register of Controlled Trials from inception until May

2020. An experienced search specialist designed and conducted the search strategy using a
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combination of keywords and Medical Subject Headings terms related to values and
preferences considered by patients with type 2 diabetes mellitus for initiating GLP-1 RA or
SGLT-2i. (Supplemental material 1) A previously published filter for studies regarding

values and preferences was added in order to narrow the obtained studies.!')
Study selection

After excluding duplicated studies, three reviewers independently and in duplicate
screened the title and abstract of retrieved records. Potentially eligible reports were then
reviewed in full text. Differences were reconciled by either consensus or discussion with a
third reviewer. To ensure an adequate inter-rater agreement, the investigators performed
calibration exercises until acceptable agreement was achieved with Cohen’s kappa
coefficient >0.7. Study selection process was performed in the Distiller Systematic Review

Software (Evidence Partners DistillerSR, Ottawa, Canada).
Data collection

A web-based extraction form for data collection was used following piloting to ensure
adequate inter-rater agreement and later modifications according to reviewers’ input. Paired
data extractors worked independently to abstract: study characteristics, participants’ baseline
characteristics, methods used to measure values and preferences, and number and percentage
of patients who chose to take the medication according to their values and preferences.
Disagreements in the data collection process were resolved by either consensus or arbitration

by a third reviewer.
Outcome definition

The term “values and preferences” was defined according to the GRADE working
group definition: “the process that individuals use in considering the potential benefits,
harms, costs, limitations, and inconvenience of the management options in relation to one
another”.(3 In order to broaden our scope, the following definition was also considered:
“given a choice, the selection of one alternative a priori”.(1 We considered reporting of the
following attributes: benefits, harms, costs, limitations, or inconvenience related to available

treatment options.
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Risk of Bias assessment

Two independent reviewers working in duplicate adjudicated risks of bias in
individual studies based on our main outcome, using a tool proposed by the GRADE working
group. It evaluates the following four domains: selection of participants into the study,
completeness of data measurement instrument, and data analysis.(!? Disagreements were

resolved by consensus or arbitration by a third reviewer.
Certainty of evidence assessment

To assess the certainty of evidence for the different drug profile comparisons that
were included in this review, we followed the constructs proposed by the GRADE working
group which are: study design, risk of bias, inconsistency, indirectness, imprecision, and
other methodological considerations. An overall certainty of evidence grade was then

obtained (very low, low, low-moderate, high).(®)
Data synthesis

Due to the nature of the research question and design of the included studies, our

results are reported as a narrative synthesis since a pooled analysis is not feasible.
Patient and public involvement

None.

RESULTS

Search strategy and study selection

A total of 11,162 records were retrieved in the search and screened using the title and
abstract. (Figure 1) From these, 86 full-text articles were assessed for eligibility and 17
studies comprising 6,986 patients were included in this review.(1°-3% (Table 1) We did not
identify studies reported values and preferences of SGLT-2i and all eligible studies evaluated

GLP-1 RA.

Study characteristics
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All studies employed quantitative methods to assess outcomes of interest. Five studies
comprising a total of 2,690 patients evaluated preferences for GLP-1 RA versus other
glucose-lowering drugs.!-22.26.27.33) Furthermore, twelve studies comprising a total of 4,296
patients evaluated preferences between, at least, two different GLP-1 RA medications or
related injection devices, taking into account clinical attributes and/or device-related ones
such as dosing, application frequency, or characteristics of the application device.(1%-20- 23-25,
28-32, 34, 35) Mean age of participants in the included studies ranged between 52.7 and 63.9
years. Most studies reporting duration of diabetes and included patients at least one year after

diagnosis.
Employed methodologies to elicit values and preferences

The most frequently employed methodology to elicit patients’ preferences was
Discrete Choice Experiment (DCE) (eight studies) where utilities, relative importance, or
odds ratios where used as units of measurement to quantify values and preferences.?% 23-26,
33-35) The next most frequent methodology was the Time-Trade-Off (TTO) approach in four
studies.(1%- 28,29, 32) Utilities, health state disutilities and relative importance were the units of
measurement in these studies. Other methodologies employed were willingness to pay?®),
online surveys®!, questionnairesG?, crossover trials?’-3D, and case-note surveys.>?) (Table

1, Table 2)
Risk of bias and certainty of evidence assessment

Overall, 12 studies were found at high-risk of bias due to the usage of non-validated
instruments for eliciting preferences and invalid representation of efficacy and safety of the
drug profiles.(19-27.30.32.34) Only 5 studies were found at low risk of bias, these studies used a
previously validated survey to measure preferences between different GLP-1 RA on both

injection naive and experienced patients.(?3- 2931, 33,35 (Figure 2)

We evaluated the certainty of evidence regarding the following drug profile comparisons:
GLP-1 RA versus dypeptil peptidase-4 inhibitors (DPP-4i), insulin glargine, and other
glucose-lowering therapies, liraglutide versus exenatide and dulaglutide, dulaglutide versus
semaglutide, and studies evaluating attributes of GLP-1RA injection devices. The certainty

of evidence was judged to be very low in all cases due to concerns regarding study design,
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risk of bias, and imprecision in all cases. In addition, concerns regarding inconsistency and
indirectness were identified in most of the evidence for the different drug profile

comparisons. (Table 3)
Preferences for GLP-1 RA versus other types of glucose-lowering medications

Overall, five studies evaluated preferences for a GLP-1 RA versus other treatments
of type 2 diabetes, such as insulin glargine®?), sitagliptin!-22), vildagliptin®?, rosiglitazone,
and glimepiride.?®) From these, one study was found to be at low risk of bias.*3 Two studies
were performed on the injection-naive population®!-3%), one on injection-experienced®”) and
the remaining two on a mixed population.*> 29 Among the studies which presented drug
profiles as part of their methodology, all studies described efficacy (defined as a change in
HbA 1c), proportion of side effects, weight change, dosing frequency, and delivery system.
Four studies described hypoglycemia risk?!> 22 26. 33) and three included blood pressure
change in the studied drugs profile.(?!-22:26) From the five studies, two described the all above-
mentioned attributes on their drug profiles.(?>26) (Table 4) Shown below is a subdivision of

the drug comparisons that were assessed in these studies:
GLP-1 RA compared to DPP-4i

Three studies evaluated preferences between orally administered DPP-41 (sitagliptin
and vildagliptin) and GLP-1 RA (liraglutide).(?!-22-27) Preference for DPP-4i in both injection
naive and experienced patients was observed in two out of three studies.?!- 27 Attributes
ranked as the most important for choosing a DPP-4i over GLP-1 RA were its oral
administration route and lesser frequency of side effects. For patients choosing GLP-1 RA,
the most important attributes were blood sugar/HbA 1¢ lowering effect and weight loss effect.

(Table 2)
Insulin Glargine compared to GLP-1 RA

Two studies evaluated preferences between liraglutide or dulaglutide and insulin
glargine, both of them showed preference for GLP-1 RA.6 33 The first study found that 75%
of participants preferred a dulaglutide profile when compared to insulin glargine where

among patients who preferred the former, the most important reasons were type of delivery
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system and dosing frequency, with relative importance (RI) (proportion of the variance in the
medication decision accounted by each attribute) of 24.5% and 19.2% for each attribute,
respectively. Moreover, in patients who preferred insulin, most important reasons for choice
were lesser frequency of gastrointestinal adverse effects (RI: 45.3%) and pancreatitis (RI:

26.5%). 33 (Table 2)

In the second study (willingness to pay analysis), participants were prepared to pay an extra
3.36 euros/day for liraglutide over insulin glargine where weight change was the most
important attribute leading to liraglutide preference (2.35 euros/day). In this study, liraglutide
was presented as the best profile among all subdomains.?® The risk for hypoglycemia was

not an important attribute for patients’ preference in both studies.
Other glucose-lowering treatments compared to GLPI-RA

One study evaluated the preference for liraglutide and other oral treatments, including
rosiglitazone and glimepiride. Participants were prepared to pay an extra 2.64 and 1.94
euros/day for liraglutide over rosiglitazone and glimepiride, respectively. The main
component for preference of liraglutide over both drugs was its weight loss effect. The only
attribute which leads participants to pay more for rosiglitazone and glimepiride over

liraglutide was the oral administration route.29)
Different GLP-1 RA medications

12 studies evaluating preferences between different GLP-1 RA medications were
included. Attributes that were included in these were related to dosing frequency and device
type, but some also included efficacy, safety, and price as attributes. Drug profiles examined
in these studies were extended release (weekly) and twice-daily exenatide, once-daily
liraglutide, and once weekly semaglutide and dulaglutide. Six of them were discrete choice
experiments (20-23-23.34,35 and four were time-trade-offs.(1%- 2829, 32) The remaining two were

a questionnaire 9 and a crossover trial.3!

Liraglutide vs Exenatide
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Four studies evaluated this comparison.(26: 32 34 35) Qverall, participants preferred
once-daily liraglutide compared to twice-daily exenatide. However, they preferred once-

weekly exenatide compared to once-daily liraglutide.

One survey found that 96% of included participants preferred once-daily liraglutide
over twice-daily exenatide, where liraglutide also was presented as the drug having better
efficacy, less rates of nausea and hypoglycemia.®? Two other surveys (one on injection naive
and the other on injection experienced users) reported that when assuming equal efficacy
within both profiles (1.2 decreases in HbA1c), 78.6% of injection experienced users preferred
once-weekly exenatide compared to a profile matching liraglutide.®*¥ Among injection-naive
participants, 77% preferred the profile matching exenatide.®> In both studies, attributes
determining preference were better efficacy, lesser frequency of side effects and weekly
dosing frequency. Moreover, even when efficacy was assumed to be better for liraglutide
(1.2 vs 0.8 decrease in HbA1c), patients still preferred a weekly exenatide matching profile.
(Table 2) A willingness-to-pay analysis demonstrated that participants were willing to pay
an extra 0.81 euros/day for once-daily liraglutide over twice-daily exenatide where once-
daily administration (lesser dosing frequency) was the main component driving the

preference (1.04 euros/day).(?9
Liraglutide vs Dulaglutide

Three studies evaluated this comparison, one of them only compared device

characteristics.(?3:24.30) A preference for dulaglutide was observed in all three.

In two studies, one in Japan and the other in the United Kingdom (UK) most of the
population preferred the profile representing dulaglutide (94.5% and 83.1% for Japanese and
UK population, respectively). Its profile consisted of a once-weekly injection with a single-
use prefilled pen compared to a once-daily application with a multi-use pen that required
dose titration for liraglutide. Slightly greater efficacy (reported difference in proportions of
patients reaching treatment goals across groups was <3%), greater weight loss effect, and
lesser frequency of nausea and hypoglycemia were also attributes included on the dulaglutide
profile. In both samples, the most important attributes for choosing a medication were dosing

frequency (RI: 41.6%, 44.1% for the UK and Japanese population, respectively) and type of

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paroaloid 1senb Aq 20z ‘0T IMdy uo /wod'(wg uadolwg//:dny woij papeojumod T2z AINC 6 U0 0£TEY0-TZ0Z-uadolwag/9eTT 0T St paysignd 1suy :uado CING


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

14

delivery system (RI: 35.5%, 26.3% for the UK and Japanese population respectively).?3 24
(Table 2) In the third one, a survey comparing medication devices was applied on patients
experienced to both treatments and revealed a preference for the dulaglutide device. (Table

2) In this case, participants’ preference was chosen based on their own experience.3%)
Dulaglutide vs Semaglutide

Three studies evaluated this comparison where two of them evaluated device
attributes (13D and the other added clinical attributes to the drug profiles.?? Overall, among
devices, participants preferred the one accompanying dulaglutide. When clinical attributes

when considered in the drug profile, participants preferred semaglutide.

In a survey comparing device characteristics by providing hypothetical health states with
each one, 88% of participants preferred the health state with the dulaglutide device over the
semaglutide device, as the first one was considered “less complicated” and “quicker”.
Considering that the study exclusively analyzed preferences regarding injection devices, no
information regarding efficacy, side effects, and price was assessed on either of the health
states, assuming that they were all equal regarding these characteristics. Dulaglutide
consisted of a one-dose injection with no needle handling and no dose adjustment. Patients
who preferred semaglutide profile considered that a one-dose injection would make them
“buy too many pens”.(!) A crossover trial comparing both injection devices found that

84.2% of participants preferred the dulaglutide profile, mainly due to its “ease of use”.1

In contrast, one study comparing both drugs using five attributes (method of administration,
HbA 1c change, reduction in CV risk, weight change, and common side effects) reported that
80% of participants preferred the semaglutide profile, which was presented as the more
efficient (1.9% vs 1.4% reduction in HbAlc), with greater weight loss effect, greater rate of
nausea, 26% CV risk reduction (versus no risk reduction for dulaglutide), and with a multi-
dose prefilled pen with dose adjustment (versus a single-dose prefilled pen with no dose
adjustment representing dulaglutide). CV risk reduction followed by HBA1c reduction and
rate of side effects were the most important attributes leading to their choice based on

coefficient utilities.?” (Table 2)

Studies evaluating attributes of GLP-1 RA injection devices and administration regimes
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Three studies fell into this category, none of which evaluated a specific drug profile;
conversely, these studies evaluated patients’ preferences for injection devices based on
different device attributes. (Table 2) Hauber et al found that among a mixed population of
injection naive and injection experienced patients, changing injection frequency from daily
to weekly was the most important attribute for choice of treatment.(>> Furthermore, Matza et
al. performed two studies with consistent main findings; each administration requirement
(needle handling, reconstitution and waiting) was associated with higher disutilities when

compared to an oral health state.(?8-2%)
DISCUSSION

In this systematic review, we found no direct evidence to inform judgments about
how patients with type 2 diabetes considering SGLT-2i and GLP-1 RA value established
benefits on cardiovascular and kidney outcomes, weighed against harms and burdens of
treatments. Taking this into account, several evidence evaluating preferences for GLP-1 RA
was found where patients consistently showed resistance to injectables and complicated
devices, preferring oral medications or weekly injected devices, which reflects on potential
burdens of treatment likely to impact their treatment choices. However, these results
demonstrate a major shortcoming of our systematic review; none of the studies presented
patients with best current evidence on benefits and harms of these drugs, making any
inferences about values and preferences of highly limited value as analyzing the state of
evidence on a certain medication at a specific point in time does not necessarily reflect the
state of the same in the future with respect to it, therefore, treatment profiles could vary
depending on the year in which the preference study was performed. Furthermore, studies
defined efficacy of different drugs based on their glucose-lowering potential and for almost

all did not assess patient-important micro- or macrovascular outcomes.®

The evidence on burden of treatment serves as a reminder to guideline panels often restricting
judgments of values and preferences to benefits and harms and clinicians leaving this factor
out of the equation in assisting patients in making well-informed treatment choices.? Indeed,
the BMJ Rapid Recommendations put great emphasis on this evidence, directly impacting

recommendations favoring SGLT-2i over GLP-1 RA.
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This review has multiple strengths. We used of a previously validated search strategy to
perform systematic reviews and meta-analysis of patients” preferences studies. Additionally,
we followed high methodological standards in conducting the review and evaluated each
study’s quality with a specialized tool for patients’ preference studies and performed a further
comprehensive analysis of the certainty of evidence by following the GRADE working group
constructs. Finally, we considered the consistency of the evidence presented in the included
studies to elicit patients’ preferences with the current best available evidence when drawing
conclusions. This approach emphasized issues about the applicability of findings of this

review to the BMJ Rapid Recommendations.

We acknowledge there are several important limitations in our study. Our results are based
mostly on studies graded at high risk of bias due to important methodological concerns. As
a result, when assessing the certainty of evidence, all preferences in each drug comparison
are graded at a very low certainty. More importantly, most of the included studies drew
conclusions that could be influenced by conflict of interest. Moreover, there was no
information regarding other important second-line treatments for diabetes such as SGLT-24i,
therefore we could not directly establish preferences between SGLT-2i and GLP-1 RA which
would be very important due to both drugs’ increasing popularity among patients and
clinicians. Some explanations on the absence of studies evaluating preferences for and among
SGLT-2i could be that they are relatively new when compared to GLP-1 RA (the first SGLT-
2i to be FDA-approved was canagliflozin in 2013, compared to exenatide in 2005) and that
as GLP-1 RA tend to have similar efficacy profiles, industry-based studies could have been

carried out to assess preferences between treatments based on other attributes.

Overall, there is still not enough evidence to demonstrate a patient preference tendency
between GLP-1 RA and SGLT-2i. Clinicians should individualize the use of these
medications to each patient individual context, taking into consideration the best current
evidence on efficacy and side effects all the while considering treatment burden, patient
preferences, among other factors in the process of shared decision making. Furthermore,
when opting to use GLP-1 RA, it would be optimal to consider weekly versions due to higher

preferences observed for these in the present study.
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Further studies are needed to elicit patients” values and preferences among wider spectrum
of oral and injectable diabetes treatments. There is a specific and urgent need to assess
patient’s values and preferences between weekly injected GLP-1 RAs and all other classes
of oral glucose-lowering medications including SGLT-2i. Furthermore, our review highlights
the need for information about treatment efficacy based on systematic reviews rather than
single studies. Additionally, our review findings emphasize the importance of standardizing
the way in which drug profiles are presented in values and preferences studies, where we
suggest that attributes such as efficacy, side effects, mode of administration and dosage, cost,
among other important variables to be constantly included in the building of drug profiles so

that precise and trustworthy results are ensured.
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Diabetes Mellitus: Our Evolving Faith in the Face of Evidence. Circulation Cardiovascular

quality and outcomes. 2016;9(5):504-12.
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FIGURE LEGENDS

Figure 1: Study selection flow diagram

Figure 2: Risk of bias assessment
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BOX 1: LINKED RESOURCES IN THE BMJ RAPID RECOMMENDATIONS

CLUSTER

e Reference to this values and preferences systematic review here.

e Reference to guideline paper: SGLT-2 inhibitors or GLP -1 receptor agonists for
adults with type 2 diabetes at different risk of cardiovascular and renal outcomes: a
clinical practice guideline. Li S, Vandvik PO, Hao Q, et al. In submission The BMJ

e Reference to prognostic systematic review: Risk prediction models for cardiovascular
and renal outcomes in patients with type 2 diabetes: A systematic review. Buchan T,

Malik A, Chan C, et al. In submission The BMJ
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Reference to systematic review and network meta-analysis for SGLT-2 inhibitors and
GLP-1 receptor agonists for type 2 diabetes: Sodium-Glucose Transport Protein 2
(SGLT-2) inhibitors and Glucagon-Like Peptide-1 (GLP-1) receptor agonists for type
2 diabetes: A systematic review and network meta-analysis of randomised controlled
trials. Palmer SC, Tendal B, Mustafa RA, et al. In submission The BMJ

Reference to MAGICapp public guideline: to appear at www.magicapp.org
Reference to MAGIC multiple comparisons evidence summaries and decision aids:

www.magicevidence.org/match-it
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Table 1: Demographic and study characteristics g
ey 26
Author, year Country N Injection Age (yrs) Female Race (%) BMI HbAlc Years of diagno-gs Assessment Drugs evaluated
experience (%) 7 approach
Boye, 201909 Italy 216 M 60.5 (9.9)* 42.1 White: 98.60 ND ND ND S TTO Dulaglutide QW
Other: 0.9 N Semaglutide QW
(@)
Brooks, 201929 Japan 161 N 55 (48-63)@ 16 ND 25.9(23.9- 8.3(7.4-9.1)¢ <lyr:1% & DCE Dulaglutide QW
28.9)2 1-5 yrs: 24% £ Semaglutide QW
5-10 yrs: 38%°
>10 yrs: 37%8S
DiBonaventura, International 1340 N 55.3 (12.1)¥ 46.8 White: 90.5 ND ND 6.2 (5.9% © Online survey Sitagliptin
2010@H Other:9.5 e Liraglutide QD
Evans, 20132 United 188 M 63.9 (5.9)* 42.8 ND 36.7 (5.9)% 8.9 (1.1)* 8.5(3.3)* f) Case-note Sitagliptin
Kingdom o survey Liraglutide QD
Gelhorn, 201533 United 243 N 60.5 (10.9)¥ 239 White: 72 29.8 (5.4)¢ <7%: 28.8% <lyr:5.8% = DCE Liraglutide QD
Kingdom Asian: 15.2 7.1-8%: 25.5% 1-5 yrs: 35.8"/@ Dulaglutide QW
8.1-9%:11.1% 5-10 yrs: 34.62
>9%: 6.6% >10 yrs: 23.995
NR: 28% <}
Gelhorn 201624 Japan 182 N 58.9 (10)¥ 35.7 ND 26.1 (5)* <7%: 53.3% <1yr:3.9% % DCE Dulaglutide QW
7.1-8%: 31.3% <1-5 yrs: 32.4% Liraglutide QD
8.1-9: 8.8% 5-10 yrs: 29.1
>9 %: 6.6% >10 yrs: 34.6%3
Hauber, 2015 United States 643 M 52.7 (15)¥ 48.3 ND ND <7%: 34.5% ND = DCE GLP-1 RA in general
7-9%: 44.1% S
>9%: 12.8% S
Jendle, 2012¢9 Sweden 840 M ND ND ND ND ND ND 3 WTP via Liraglutide QD
g' DCE Rosiglitazone
@ Glimepiride
g Insulin glargine
3 Exenatide BID
Ludemann, Germany 62 E 60.3 (11.1)¥ 532 White: 98.4 31.2 (3.5)¢ 7.4 (0.5)* 7563 o Crossover Vildagliptin
2015@7 Others: 1.6 S trial Liraglutide QD
Matza, 20173% United 209 M 60.4 (8.9)* 42.6 White: 86.6 ND ND ND = TTO QW GLP-1 RA
Kingdom Other: 14.4 % injection devices
Matza, 2018a?” Ttaly 238 M 60.2 (9.3)¥ 41.2 White:100 ND ND ND %> TTO QW GLP-1 RA
=3 injection devices
Matza, 2018b30 United States | 404/ E 60.7 (11.4)¥ 54 White: 78 ND ND 13.7 (9.0 Questionnaire Liraglutide QD
58¢ African/American o Dulaglutide QW
: 14.6 N
Matza, 202069 United States 310 N 60 (10.8)¥ 48.4 White: 50 ND 7.29 (1.4)* 8.06 (6.7)* ﬁ Crossover Dulaglutide QW
Black/African =} trial Semaglutide QW
american: 33.9 :
Polster, 201062 United States 382 M 52.7 (8.8)* 52 White: 89.2 ND 7.3 (no SD) 7653 § TTO Liraglutide QD
28 Exanetide BID
-
Poon, 201833 United 232 N 61.8 (10.8)¥ 25.9 White: 78 29.8 <7%: 30.6% <1lyr:7.3%,3 DCE Dulaglutide QW
Kingdom Asian: 13.8 (6.1)* 7.1-8%: 22% 1-5 yrs: 36.6%D Insulin glargine
8.1-9%: 12.5% 5-10 yrs:28.9%3
>9% : 4.7% > 10 yrs: 27.29%
NR : 30.2% g
Qin, 2017264 Germany and | 510 E 57 (11)¥ 48.6 White: 93.5 34.2 (7.5)¢ 7.4 (1.9)¥ 72(5.9% 8 DCE Liraglutide QD
United Asian/Asian S Exenatide QW
g
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)
1 °
2 5
Kingdom British: 3.3 N
3 o
N
4 Qin, 2017669 International | 1482 N 56 (11.4)* 32 White: 51.60 ND 7.4 (23) 7(0.5-61.9)" & DCE Liraglutide QD
5 Asian: 40.7 B Exenatide QW
6 N: Injection naive; E: Injection experienced; M: Mixed; ND: No Data; DCE: Discrete Choice Experiment; TTO: Time Trade Off; WTP: Willingness-to-pay; QD: Once dailfjadministration; QW: Once weekly
administration; BID: Twice daily administration; ¥mean/standard deviation; *range; ““median/interquartile range; “Demographic characteristics shown for full sample; only &8 participants were included in the
7 preferences analysis 8
8 o
9 c
<
10 N
11 N
12 g
13 g
14 o
15 8
16 2
17 g
18 =
19 g
20 S
21 2
22 }E
23 o
24 3
25 %
26 o
27 i
28 °
29 g
30 o
31 §
32 =
33 =
34 &
35 o~
o
36 3
37 3
38 g
39 2
40 S
41 <
42 =
=
43 -
44
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Table 2: Drug preferences and attributes leading to preference amon

included studies

0zrusdolwag/osTT (

Author, year Drug preference (as Unit of measurement for drug Scale Attributes{Attribute Weight)
measured) attribute assessment g
Boye, 201909 Dulaglutide: 88.4% Utility (95% CI) 0-1 Oral38.9 (0.89-0.91)
Semaglutide: 11.6% 0=death Oral + dulagluti@ device : 0.89 (0.88-0.9)
1=full health Oral + semaglutide device : 0.88 (0.87-0.89)
Brooks, 201920 Dulaglutide: 20 % Utility coefficient (SE) 0-No Limit Cardiovascular d{{;ase reduction: 1.08 (0.05)
Semaglutide: 80 % HbA Ic reduction: 0.60 (0.07)
Avoidance\gf nausea: 0.55 (0.08)
Method of admynistration: 0.05 (0.05)
DiBonaventura, Sitagliptin: 84.4% Ranked importance (SD) 0-No limit Effectiveness of medication (@6% difference in HBA1c): 4.49 (0.84)
2010@H Liraglutide: 15.6 % Experience of prescribing Physician with medication: 4.11 (0.96)
Side efoﬂ:cts: 3.92(1.17)
Method of administratig (oral vs. injectable): 3.86 (1.23)
Out-of-pocket cos& of medication: 3.42 (1.43)
Evans, 20132 Liraglutide: 62.5 % Most important attribute according 0-100% Liraglutid@ Weight Loss, 61%
Sitagliptin: 37.5 % to preferred drug Sitagliptin: | administration, 66%
Gelhorn, 2015@ Dulaglutide: 83.1% Relative importance 0-100% Dosing Trequency : 41.6%
Liraglutide: 16.9% Type of deBvery system: 35.5%
Frequendy of nausea: 10.4%
Weight change: 5.9%
HbAR change: 3.6%
Low blood sugar &vents (hypoglycemia): 3.0%
Gelhorn, 201629 Dulaglutide: 94.5% Relative importance 0-100% Dosing Bequency : 44.1%,
Liraglutide: 5.5% Type of d%very system: 26.3%
Frequend® of nausea: 15.1%
Frequency ahypoglycemia: 7.4%
Weig;ﬁ.change: 6.2%
HbA R change: 1.0%
Hauber, 20169 NA Relative importance 0-No limit Weekly inject®n frequency (vs. daily)
Shorter and thinner geedle (vs. longer and thicker)
Eliminating Fhjection site reactions
Jendle, 20129 Overall participants were Prepared to pay an extra €/day for 0-No limit Change in body weight RGL:&.7, INS: 2.35, GLI: 1.87, EXN: -0.46
willing to pay more for liraglutide Method of administration EX®:1.04, INS: 0.0, RGL: -1.3, GLI :-0.82
liraglutide compared to all Change in HBAlc RGL: OBS, GLI: 0.43, EXN: 0.27, INS: 0.04
other drugs. (BID EXN, Change in systolic BP: INS:70,65, GLI: 0.46, RGL: 0.34, EXN: -0.2
RGL, GLI, INS) Nausea EXN: 0.08, GRI:-0.03, RGL: -0.04, INS:-0.04
Hypoglycemia rate: EXN: !§07, GLI: 0.03, INS: 0.03, RGL: 0.0
Liidemann, 2015 @7 Vildagliptin: 51.7 % Patient preference according to drug 0 to 100% How you take the me@ication: VG: 71%, LG: 44.8%

Liraglutide: 48.3 %

choice

(Important and Very important.)*

Side effects (nausea, vomitingsand diarrhea): VG: 67.8%, LG: 41.4%
Blood sugar lowerfpg: VG: 77.4%, LG: 75.9%
Weight loss and blood press@re decrease: VG: 64.6% , LG: 65.5%

Matza, 20173% NA Health-State utility* 0-1 A:0.88; B:0.85; C:0.86pD: 0.86; E: 0.87; F: 0.87; G: 0.87
0=death §
1=full health @
Matza, 2018a> NA Health-State utility* 0-1 A:0.9;B:0.86; C: O.S'ig_D: 0.87; E: 0.88; F: 0.88; G: 0.8
0=death

1=full health

‘1ybuAdog Ag

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

=
Page 31 of 39 BMJ Open Q
=
3
=) 29
1 E
S
2 Matza, 2018bG? Dulaglutide: 70.7%* DID-PQ scores Prefer/strongly prefer drug Ease of fitting @e injection: 72.1% DG
3 Liraglutide: 22.4% © percentage Ease preparilg injection: 67.2% DG
4 0to 100 % Time to prepare : 67.2% DG
5 Confidence of ubsng correctly: 65.5% DG
Ease of bringing inggection device : 63.8% DG
6 Confidencednjection: 60.3% DG
7 Needlgize: 60.4% DG
8 Matza, 2020GD Dulaglutide: 84.2% Patient preference 0-100 % Dulaglutide Preference: Device's eagg of use 92.7%, Reasons related to the needle
Semaglutide: 12.3 % 33.3%, Ease of leaming to use the device 17.6 %
9 Liraglutide Preference:, Device can b%used multiple times 39.5%, Ease of use 26.3%
10 , Less generatipn of plastic waste 26.3%
11 Polster, 201062 Liraglutide: 0.97 (CI 0.96- Relative Importance” 0-100% Efficagy: 39% (0.016)
12 0.98) (Health Utility) NausEa: 30% (0.011)
Exenatide BID: 0.94 (CI Hypogly&dmia: 17% (0.006)
13 0.92-0.955) Dosing scEedule: 14% (0.005)
14 Poon, 2018¥39 Dulaglutide: 75% Relative Importance 0-100% Deliverg-system :19.8%
15 Insulin glargine: 25% 'GImffects: 18.2%
Dosmg%equency: 17.7%
16 Weigl&change: 15.6%
17 HbA}:;afhange: 14.2 %
18 Frequency &f pancreatitis: 12.3%
19 Frequency cghypoglycemia: 2.2%
Qin, 2017a6% Exenatide QW: 78.60% Odds Ratio (95% CI) 0-No limit Less side effcts : 2.66 (2.51-2.82)
20 Liraglutide: 21.40% Efficacy (<1.5 ptaHbAlc): 2.57 (2.36-2.804)
21 Once weekly dosig.frequency: 2.25(2.13-2.38)
Multi use g8n: 1.709 (1.55-1.88)
22 Needle size, device size, and titrati&h were not significant in patient’s preference
23 Qin, 2017669 Liraglutide: 21.40% Odds Ratio (95% CI) 0-No limit Less gide effects: 2.66
24 Exenatide QW: 78.60% Efficacyd®<1.5 Hbalc): 2.57
25 Weekly d@ing frequency: 2.25
MultBuse pen: 1.709
26 ## VG: Prefered vildagliptin; LG: Prefered liraglutide; *Definition of relative importance relative importance is calculated by dividing the difference in the average TTO utilgy for the best and worst levels for each
27 attribute across all possible scenarios and across all respondents by the sum of those mean differences; ** Preference elicited assuming equal efficacy between drugs 1.2 imprbvement in HbA 1c; @Preference for overall
28 ease of use; ¥Risk of pancreatitis considered in study profile for GLP-1 RA, we advise to take results with caution ; #Health state A: Oral treatment only; Health state B: ReG@lstitution, waiting, needle handling; Health
29 state C: Reconstitution, waiting; Health state D: Reconstitution, needle handling; Health state E: Reconstitution; Health state F : Needle handling; Health state G: No incovergences; RGL: Rosiglitazone; GLI: Glimepiride;
30 INS: Insulin Glargine; EXN: Exenetide; BID: Twice daily; QW: Once weekly; CI: Confidence interval; SD: Standard Deviation; SE “Standard Error; DID-EQ : Diabetes Infettion Device Experience Questionnaire.
N
31 o
N
32 »
=3
33 =
Q
34 §
35 o~
36 3
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39 3
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Table 3: GRADE assessment of the certainty of evidence

Certainty assessment
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Impact Certainty Importance
ol Study design L= Inconsistency Indirectness Imprecision Ol ¢ t ¢
studies Y g bias : Y P considerations
O
GLP-1 RA (liraglutide) compared to DPP-4i (sitagliptin, vildagliptin) é'
<
3 observational very serious © very serious serious © none Higher preference for DPP-4i over liraglutide was q8served in two out @OOO
studies @ serious b d of three studies. [ VERY LOW
=
GLP-1 RA (liragltuide, dulaglutide) compared to Insulin Glargine %
>
o
154
2 observational serious | not serious very serious serious ¢ none Higher preference for GLP-1RA was observed in botl%tudies. @OOO
studies d o
= VERY LOW
=)
Other glucose-lowering treatments compared to GLP1-RA 3
=
—
S
1 observational very 1ot serious b very serious serious © none GLP-1 RA were preferred over other study drugs. (?&ghtaz one, @OOO
studies serious £ d glimepiride) 3 VERY LOW
=.
Liraglutide vs Exenatide D
=]
=
4 observational very not serious very serious serious ¢ none Liraglutide was preferred over twice-daily exenatldg_’f'however once- @OOO
studies setious | dj weekly exenatide was preferred over liraglutide. © VERY LOW
3
[@]
Liraglutide vs Dulaglutide >
>
j=)
3 observational very not serious very serious serious © none In all three studies, a preference for dulaglutide over li;_aglutide was shown. @OOO
studies serious ¥ dl 2 VERY LOW
N
O
Dulaglutide vs Semaglutide §
(=3
<
3 observat!'onal very very serious ® very serious serious ¢ none A strong preference for dulagll}tide was obsewed in t%‘ studies; however, @OOO
studies serious ™ do these studies only presented injection attributes to par@lpants. In the other VERY LOW
study, a strong preference for semaglutide was observed where not only
injection attributes but also clinical attributes of each dgug profile were
presented. o
2
(1)
Q.
Studies evaluating attributes of GLP-1 RA injection devices 8
(=3
<
3 observational serious P not serious not serious serious © none As administration requirements for GLP-1 RA injecti@ devices increase, @OQO
studies preferences decrease. Patients strongly preferr weekly®ver daily injection VERY LOW
devices. =

CI: Confidence interval
Explanations

a. One study presented a cross-over design

46
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e]
(0]
3 31
U
1 S
N
2 b. Two studies presented a high risk of bias in the attrition item. One of the studies presented a high risk of bias in the item of instrument validity and reliability (1340 participants) which-was the biggest one. The three studies presented a high risk of bias
3 in two out of six items assessed (representation of the outcome and understanding of the tool by study participants). Therefore, we judged the trials to have very serious methodological lipitations.
¢. Twoof the studies included patients naive to injectable medications and demonstrated a preference for DPP-4i over liraglutide. In another study, more participants preferred liraglutide g¥er vildagliptin and included patients naive to injectable
4 medications. The harms and benefits presented for patient’s decisions differed between studies (liraglutide weight reduction effect was omitted in the study where patients preferred sitagjiptin). None of the included studies reported confidence
intervals of the point estimate neither statistical hypothesis tests to further assess inconsistency. Wejudged the evidence to have serious inconsistency. w
5 d. Drug profile did not fully represent the best available evidence at the moment. o
6 e. Although the evaluated sample size was optimal, the confidence interval of the point of estimate was not reported. We judge serious imprecision in the evidence. o
f.  One of two studies was judged as overall low risk of bias. (232 patients) The otherstudy was at high risk in the attrition domain, representation of outcomes and understanding of the to@ by study participants. (840 patients) Wejudge risk of bias to be
7 serious for this outcome.
8 g. The study was classified overall high risk of bias due to concerns regarding the attrition rate, representation of the outcome and understanding of the tool by study participants. é‘
h. Since no further evidence is presented it is not feasible to classify inconsistency. <
9 i.  One out of four studies presented low risk of bias in all the evaluated items (1482 patients). The other three studies (510, 382, 840 patients) presented a high risk of bias in the items of\attrition, representation of the outcome, and understanding the tool
by study participants. Wejudge the evidence to have serious methodological limitations. Q
. X s 1 ! ! s . N
10 j- Inall studies, medication profiles were presented with varying benefits and harms which were not based on the best available evidence at the moment. =
1 k. Two of the three studies were at high risk of bias due to concerns regarding selection of participants and evaluation of the outcomes. o
I. Serious concerns on indirectness are present due to heterogeneity among populations, where two of them were injection naive and another one was injection experienced. Furthermog, two studies presented drug profiles with only clinical variables and
12 the other presented drug profiles with only device characteristics.
13 m. Two studies were classified as high risk of bias due to concerns regarding attrition rate and instrument validity and reliability for evaluating patient preferences. =
n. The direction of patient preferences tended to vary across studies where in two of them, strong preferences for semaglutide were observed. However, in the other study, strong pr%'erence for dulaglutide was reported.
14 0. Two studies presented only device attributes as part of the treatment profile. However, the third study also added clinical attributes to the drug profile. This difference could have altere@he direction  of results across studies.
15 p. Two of the three studies were classified as overall low risk of bias and the other one as high risk of bias due to concerns regarding selection of participants, attrition rate, and represegfiation of the outcome and understanding of the tool by study
participants. =
16 5
17 _g
o s
3
20 2
]
21 ®
22 g
23 <
(@]
24 S
=
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=]
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Table 4: Dru

o evidence profiles presented to participants in studies comparing GLP-1 RA to other glucose-lowering therapies

D-Tig0z-uadolwa/os

Author, year Preferred | Change in HbAlc Adverse Effects (%) Weight Hypoglycemia (%) Blood pressure Dosing Fr@uency Type of delivery system Population
therapy change (kg) changes (mmHg) B experience
o
DiBonaventura, | SG SG: -1.4% LG: Nausea 11-19%, Vomit 5- | SG: 0 SG: Low risk SG: 0 SG: QD g SG: Oral Injection naive
2010 @Y LG: -2.4% 7%, Diarrhea 8-15% LG:-3.5 LG: Low risk LG:-2,-3 LG.QD ¢ LG: Injected
SG: No adverse effects =
Evans, 2013 ® | LG LG:-1to-1.5% LG: 10-15% feelings of LG:-3.4 LG: Low risk LG: Small reduction |LG: QD <& LG: Injected Mixed
SG:-0.5t0 1% sickness, 8-15% diarrhea SG: No effect | SG: Low risk SG: No effect SG: QD B SG: Oral
SG: No side effects N
Jendle, 2012¢ LG LG:-1.1% LG:4.1% LG:-1.5 LG:0.2 LD:-2.5 LD:QD - LD: Injected Mixed
26) RGL: -0.3% RGL: 0.2% RGL: +1.9 RGL: 0.1 RGL: -0.3 EX: BID g RGL: Oral
GLM: -0.7% GLM: 0.8% GLM: +1.04 GLM: 1.3 GLM: +0.41 GL:OD £ GLM: Oral
INS :-0.9% INS: 0.1% INS: +1.5 INS: 1.4 INS: +1.6 RS:0D % EXN: Injected
EXN: -0.8% EXN: 12.2% EXN: -2.2 EXN: 2.6 EXN: -3.8 INS:MD & INS: Injected
Liidemann, VG VG: -0.3% VG: 15% VG: -0.1 ND ND VG:QD @ VG: Oral Injection
2015" @D LG: -0.5% LG: 37.5% LG:-2.2 LG:QD LG: Injected experienced
Poon, 2018 % | DG DG: 53.2% achieve DG: Nausea 15.4% DG: -1.87 DG: 5 events in 1 year ND DG: QW g DG: Single prefilled pen Injection naive
HbAlc goal Pancreatitis 0.7% in first 18 INS: +1.44 INS: 8 events in one year INS:MD Z ready.
INS: 30.9% achieve months = INS: Multiple dose prefilled
HbAIc goal. INS: Nausea 1.5%, 2 pens, titration required.
Pancreatitis 0% S
© Only listed nausea as an adverse effect, blood pressure change assessed as systolic blood pressure change; *Attribute values are results from the crossover trial; ND: No Dag-; QD: Once daily; BID: Twice daily; QW: Once weekly;

MD: Multiple daily; OD: Once daily; LG: Liraglutide; VG: Vidagliptin; RGL: Rosiglitazone; GLM: Glimepiride; INS: Insulin; EXN: Exenatide; SG: Sitagliptin; DG: Dulag‘l{gude
S
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Eligibility Screening Identification

Included

BMJ Open

Records identified through
database searching
N=12,157

Additional records identified
through other sources

Records after duplicates removed

N=11,161

A

Records screened
N=11,162

A

Records excluded
N=11,076

Full-text articles assessed

for eligibility
N =86

h 4

Studies included in
gualitative synthesis

N=17

Full-text articles excluded,
with reasons
N =69
Reasons for exclusion:
Values and preferences
not evaluated in general
(n=12)

Values and preferences
for GLP-1 RA/SGLT-2i not
evaluated (n=13)
Abstracts (n=23)
Duplicates (n=13)
Wrong population (n=1)
Others (n=7)
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2

431 Supplemental Material 1: Example of the employed search strategy

. Scopus GLP-1 RA

7

8 "Attitude to Health" "Patient

9 Participation" preference™ "Patient

:? Preference" choice choices value* "health state

12 values" valuation* expectation™® attitude™ acceptab* knowledge
13 "point of view" "user participation" "users participation" "users'

14 participation" "user's participation" "patient participation" "patients'

12 participation" "patients participation" "patient's participation" "patient

17 perspective*" "patients perspective®" "patients' perspective®" "patient's

18 perspective®" "patient perce*" "patients perce*" "patients'

19 perce*" "patient's perce*" "health perception™*" "user view™*" "users
;? view*" "users' view*" "user's view*" "patient view*" "patients

22 view*" "patients' view*" "patient's

23 view*" patient* user* men women "Decision

24 Making" "decision mak*" "decisions

;2 mak*" decision* mak* "avoidance learning" "discrete

27 choice" "decision board*" "decision analy™" "decision-

28 support" "decision tool*" "decision aid*" "discrete-

29 choice*" decision* patient* user* men women "
2(1) decision support technique" health utilit* gamble* "prospect

32 theory" "preference score" "preference elicitation" "health

33 utilit*" utility value* score™ estimate™ "health

34 state" "feeling thermometer™" "best-worst scaling" "best worst

22 scaling" "best worst" "TTO" "time trade-off" "probability trade-

37 off" "choice Behavior" "preference based" "preference

38 score" multiattribute "multi attribute" "EuroQoL

39 5D" euroqol5d eqsd "EQ 5D" sféd "SF

p 6D" OR hui OR 15d sf36 OR "SF 36" OR sfl2 OR "SF

42 12" hrqol qol "quality of life" "Quality of Life"

43 "Albiglutide" "Tanzeum" "Dulaglutide" "Trulicity" "Exenati
44 de" "Byetta" "Extended-release

22 exenatide" "Bydureon" "Liraglutide" "Victoza" "Lixisenatide" "
47 Adlyxin" "Semaglutide" "Ozempic" "albugon" "albumin GLP

48 1" "albumin glucagon like peptide 1" "albumin glucagon like peptide 1 fusion
49 protein" "eperzan" "GLP 1 albumin" "glucagon like peptide 1

g? albumin" "glucagon like peptide 1 albumin fusion protein” "gsk

52 716155" "gsk 716155a" "gsk-716155" "gsk-

53 716155a" "osk716155" "gsk716155a" "naliglutide" "syncria" "ta
>4 nzeum" "dulaglutide" "ly

gg 2189265" "ly2189265" "trulicity" "exenatide" "exendin 4" "ac
57

58

59
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2993" "ac 2993a" "ac2993" "ac2993a" "bydureon"” "bydureon
pen" "byetta" "exenatide synthetic" "ly
2148568" "ly2148568" "liraglutide" "glucagon like peptide 1 [7-37][26
(6 n hexadecanoyl gamma glutamyllysine) 34 arginine]" "liraglutide
recombinant" "n26 (hexadecanoyl gamma glutamyl)glucagon like peptide 1 [7-37][34
arginine]" "nn 2211" "nn2211" "nnc 90 1170" "nnc 90-
1170" "nnc90 1170" "nnc90-
1170" "saxenda" "victoza" "lixisenatide" "adlyxin" "aqve
10010" "aqvel0010" "ave 0010" "ave0010" "des 38 proline exendine
4 [1-39]peptidylpentalysyllysinamide" "lyxumia" "zp
10" "zpl10" "semaglutide" "glucagon like peptide 1 [7-37][8 (2 amino 2
methylpropanoic acid) 26 [6 n [18 [n (17 carboxyheptadecanoyl) gamma glutamyl] 10 oxo
3,6,12,15 tetraoxa 9,18 diazaoctadecanoyl]lysine] 34 arginine]" "nn
9535" "nn9535" "ozempic"
2020 2019
Scopus SGLT2-i
"Attitude to Health" "Patient

Participation" preference* "Patient
Preference"” choice choices value* "health state
values" valuation™ expectation™® attitude™ acceptab* knowledge

"point of view" "user participation" "users participation"” "users'
participation" "user's participation” "patient participation" "patients'
participation" "patients participation" "patient's participation" "patient
perspective®" "patients perspective®" "patients' perspective*" "patient's
perspective*" "patient perce*" "patients perce*" "patients'
perce*" "patient's perce*" "health perception™*" "user view*" "users
view™*" "users' view*" "user's view*" "patient view™*" "patients
view*" "patients' view*" "patient's
view*" patient™® user* men women "Decision
Making" "decision mak*" "decisions
mak*" decision* mak* "avoidance learning" "discrete
choice" "decision board*" "decision analy*" "decision-
support" "decision tool*" "decision aid*" "discrete-
choice*" decision* patient* user* men women "
decision support technique" health utilit* gamble* "prospect
theory" "preference score" "preference elicitation” "health
utilit*" utility value* score* estimate™ "health
state" "feeling thermometer*" "best-worst scaling" "best worst
scaling" "best worst" "TTO" "time trade-off" "probability trade-
off" "choice Behavior" "preference based" "preference
score" multiattribute "multi attribute" "EuroQoL
sD" euroqols5d eqSd "EQ 5D" sfod "SF
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6D" OR hui OR 15d) OR (sf36 OR "SF 36" OR sfl2 OR "SF

12" OR hrqol OR qol OR "quality of life" OR "Quality of Life" ) ) AND (( TITLE-
ABS-KEY ((t2dm OR niddm OR t2d OR dm2 ) OR ( ( non-

insulin OR noninsulin OR slow-onset OR ketosis-

resistant OR maturity ) W/2 diabet* ) OR (type W/2 ("2" OR ii) W/2 diabet* ) ))
9 AND ( ( TITLE-ABS-

10 KEY ( sodium* W/2 glucose* W/I ( transport®* OR cotransport®* OR co-

N transport* ) W/2 inhibit* ) ) OR ( TITLE-ABS-KEY ( ( sglt2* OR sglt-

2* OR slc5a2 ) W/3 inhibit* ) ) OR ( TITLE-ABS-

KEY (atigliflozin OR bexaglifozin OR "bi

15 44874" OR canagliflozin* OR dapagliflozin* OR empagliflozin* OR ertugliflozin* O
16 R ipragliflozin®* OR mizagliflozin OR tofogliflozin* OR luseogliflozin* OR serglifloz
17 in OR sotagliflozin* OR gliflozin* OR "ta

18 7284" OR ta7284 OR invokana OR jnj28431754 OR "jnj* 28431754" ) ))) AND

19 NOT (PMID (0*) OR PMID (1*) OR PMID (2*) OR PMID (3*) OR PMID ( 4*
) OR PMID (5*) OR PMID ( 6*) OR PMID ( 7*) OR PMID ( 8*) OR PMID ( 9*
2 )) AND ORIG-LOAD-DATE AFT 20200510 AND ( LIMIT-

23 TO (PUBYEAR, 2020 ) OR LIMIT-TO (PUBYEAR, 2019))
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13 participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
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13 INTRODUCTION
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51 METHODS
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ABSTRACT

Objectives: Assess values, preferences and burden of treatment that patients with type 2
diabetes consider when initiating GLP-1 RA or SGLT-2i compared to other glucose-

lowering options.

Methods: Paired reviewers independently included studies reporting quantitative or
qualitative methods to assess values, preferences and burden of treatment reported by
patients with type 2 diabetes regarding the initiation of GLP-1 RA or SGLT-2i over other
alternatives. A systematic search in MEDLINE, Scopus, EMBASE, Web of Science and
Cochrane Central Register of Controlled Trials from inception until May 2020 was
performed by an experienced librarian. Risk of bias was assessed with a specifically

designed tool for values and preferences studies.

Results: 17 studies (6,986 patients) proved eligible. Studies fulfilling criteria for SGLT-2i
were not identified. Five studies (2,690 patients) evaluated preferences for GLP-1 RA
compared to other glucose-lowering medications. 12 studies (4,296 patients) evaluated
preferences between, at least, two kinds of GLP-1 RA or their injection devices based on
the following attributes: efficacy, dose, application frequency, device characteristics.
Among studies comparing GLP-1 RA to other glucose-lowering medications, some
preferences were observed for dypeptil peptidase-4 inhibitors compared to once-daily
liraglutide. Comparing different attributes of GLP-1 RA drugs and devices, cardiovascular
risk reduction, glucose lowering potential, once-weekly and simple administered regimes

were the most preferred.

Conclusions: As no evidence for preferences on SGLT-2i was available, only preferences
for GLP-1 RA were assessed; however, evidence is still limited for the latter. Studies
comparing preferences for GLP1-RA to other glucose-lowering alternatives only included
twice-daily or once-daily injection regimes of GLP-1 RA drugs. According to our findings,
once-weekly alternatives are widely preferred than the formers. The extent to which
patients with type 2 diabetes value reduced adverse cardiovascular and kidney outcomes,
weighed benefits against harms and burden of treatment is limited and with very low

certainty.
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ARTICLE SUMMARY

Strengths and limitations of this study

oNOYTULT D WN =

e In the design of the search strategy, we employed a previously published filter for
10 studies evaluating values and preferences.

12 e Risk of bias assessment of included studies was performed in accordance with a
14 specific tool for assessing values and preferences studies.

e The GRADE approach was employed to evaluate the certainty of our results.

17 e Results are mostly based on studies graded at high risk of bias.

19 e We did not found studies evaluating preferences for initiation of SGLT-2 inhibitors.
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BACKGROUND

The American Diabetes Association and the European Association for the Study of
Diabetes have highlighted the importance of providing a patient-centered approach in
patients with type 2 diabetes. (1) To support clinicians in providing holistic care, it is
important to understand the values and preferences that are considered by patients when
choosing a particular treatment option. (2) More specifically, evidence on how patients
weigh the balance of benefits, harms and burden of treatment can inform patient-centered

practice.

Glucagon-like peptide-1 receptor agonists (GLP-1 RA) and sodium-glucose co-transporter-
2 inhibitors (SGLT-21) are two new drug classes of medications to treat type 2 diabetes that
are rapidly changing clinical practice because of demonstrable reductions in cardiovascular
and kidney outcomes, without increasing hypoglycemia. (3-10) These drugs have notable
differences in their benefits and harms and how patients are required to administer them.
While GLP-1 RA are mostly injected, SGLT-21 are taken orally. The extent to which these
treatments impact patients and carers (treatment burden) is often ignored both in the clinical
decision-making process and clinical practice guidelines. Moreover, understanding the
values and preferences that patients consider in the process of initiating either of both
therapies is still inconclusive, and a thorough and integrative analysis of the available

evidence could assist both patients and clinicians in the integral management of the disease.

(an

As a result of the aforementioned, we performed this systematic review to inform a clinical
practice guideline (BMJ Rapid Recommendation) on the values and preferences that
patients consider in the process of initiating GLP-1 RA and SGLT-2i when compared to
each other or other drug treatments for type 2 diabetes. (Box 1) The goal of the BMJ Rapid
Recommendations project is to create rapid and trustworthy recommendations regarding
medical topics of interest by identifying relevant studies which might change practice and
are of interest to readers. (12) These guidelines were also informed by a linked systematic
review and network meta-analysis on effectiveness and a systematic review on risk
prediction models. Together these reviews confirmed, with overall high certainty evidence,

benefits of SGLT-2i and GLP-1 RA while demonstrating that absolute benefits differ across
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patients with different risks for cardiovascular and renal outcomes. In this context, our
systematic review was performed to inform judgments on the values that patients consider

when balancing benefits, harms and burdens of treatment for SGLT-2i and GLP-1 RA.

METHODS

We followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) checklist for writing this review. (13) The protocol was registered in
the Prospective Register of Systematic reviews (PROSPERO) with the following
registration code: CRD42020159284.

Eligibility criteria

We included any study design using quantitative or qualitative analysis to report
values and preferences held by patients with type 2 diabetes mellitus when initiating GLP-1
RA or SGLT-2i treatments or alternative glucose-lowering therapy. We excluded: 1) cost-
effectiveness studies (as preferences are not directly assessed) , 2) studies that report data
that is not patient-reported (as they do not reflect the overall patient perspective) , 3) studies
assessing patient satisfaction on a specific treatment rather than preferences for it when
compared to other choices, 4) studies that elicited or explored treatment preferences
without reporting the process or factors considered in the decision (as results could be
biased due to lack of assessment of values driving the preference), 5) studies of patients
with a previously stated preference for GLP-1 RA or SGLT-2i (as results can be biased
toward one treatment choice due to previous experience with it), and 6) randomized clinical
trials that evaluated patient preferences of a given intervention over a previous treatment

(due to possible differences in experiencing each treatment).
Search strategy

A systematic search strategy was performed on MEDLINE, Scopus, EMBASE,
Web of Science and the Cochrane Central Register of Controlled Trials from inception until
May 2020. An experienced search specialist designed and conducted the search strategy

using a combination of keywords and Medical Subject Headings terms related to values and
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preferences considered by patients with type 2 diabetes mellitus for initiating GLP-1 RA or
SGLT-2i (Supplemental material 1). A previously published filter for studies regarding

values and preferences was added to narrow the obtained studies. (14)
Study selection

After excluding duplicated studies, three reviewers independently and in duplicate
screened the title and abstract of retrieved records. Potentially eligible reports were then
reviewed in full text. Differences were reconciled by either consensus or discussion with a
third reviewer. To ensure an adequate inter-rater agreement, the investigators performed
calibration exercises until acceptable agreement was achieved with Cohen’s kappa
coefficient >(0.7. Study selection process was performed in the Distiller Systematic Review

Software (Evidence Partners DistillerSR, Ottawa, Canada).
Data collection

A web-based extraction form for data collection was used following piloting to
ensure adequate inter-rater agreement and later modifications according to reviewers’ input.
Paired data extractors worked independently to abstract study characteristics, participants’
baseline characteristics, methods used to measure values and preferences, and number and
percentage of patients who chose to take the medication according to their values and
preferences. Disagreements in the data collection process were resolved by either consensus

or arbitration by a third reviewer.
Outcome definition

The term “values and preferences” was defined according to the GRADE working
group definition: “the process that individuals use in considering the potential benefits,
harms, costs, limitations, and inconvenience of the management options in relation to one
another”. (15) In order to broaden our scope, the following definition was also considered:
“given a choice, the selection of one alternative a priori”. (16) We considered reporting of
the following attributes: benefits, harms, costs, limitations, or inconvenience related to

available treatment options.

Risk of Bias assessment
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Two independent reviewers working in duplicate adjudicated risks of bias in
individual studies based on our main outcome, using a tool proposed by the GRADE
working group. It evaluates the following four domains: selection of participants into the
study, completeness of data measurement instrument, and data analysis. (17)

Disagreements were resolved by consensus or arbitration by a third reviewer.
Certainty of evidence assessment

To assess the certainty of evidence for the different drug profile comparisons that
were included in this review, we followed the constructs proposed by the GRADE working
group which are: study design, risk of bias, inconsistency, indirectness, imprecision, and
other methodological considerations. An overall certainty of evidence grade was then

obtained (very low, low, low-moderate, high). (18)
Data synthesis

Due to the nature of the research question and design of the included studies, our

results are reported as a narrative synthesis since a pooled analysis is not feasible.
Patient and public involvement

Patients or members of the public were not involved with the design of this study.

RESULTS
Search strategy and study selection

A total of 11,162 records were retrieved in the search and screened using the title
and abstract. (Figure 1) From these, 86 full-text articles were assessed for eligibility and 17
studies comprising 6,986 patients were included in this review. (19-35) (Table 1) We did
not identify studies reported values and preferences of SGLT-2i and all eligible studies
evaluated GLP-1 RA.

Study characteristics
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All studies employed quantitative methods to assess outcomes of interest. Five
studies comprising a total of 2,690 patients evaluated preferences for GLP-1 RA versus
other glucose-lowering drugs. (19-23) Furthermore, twelve studies comprising a total of
4,296 patients evaluated preferences between, at least, two different GLP-1 RA medications
or related injection devices, taking into account clinical attributes and/or device-related
ones such as dosing, application frequency, or characteristics of the application device. (24-
35) Mean age of participants in the included studies ranged between 52.7 and 63.9 years.
Most studies reporting duration of diabetes and included patients at least one year after

diagnosis.
Employed methodologies to elicit values and preferences

The most frequently employed methodology to elicit patients’ preferences was
Discrete Choice Experiment (DCE) (eight studies) where utilities, relative importance, or
odds ratios where used as units of measurement to quantify values and preferences. (21, 23,
25-28, 34, 35) The next most frequent methodology was the Time-Trade-Off (TTO)
approach in four studies. (24, 29, 31, 33) Utilities, health state disutilities and relative
importance were the units of measurement in these studies. Other methodologies employed
were willingness to pay (21), online surveys (19), questionnaires (30), crossover trials (22,

32), and case-note surveys. (20) (Table 1)
Risk of bias and certainty of evidence assessment

Overall, 12 studies were found at high-risk of bias due to the usage of non-validated
instruments for eliciting preferences and invalid representation of efficacy and safety of the
drug profiles. (19-22, 24-28, 30, 33, 34) Only 5 studies were found at low risk of bias, these
studies used a previously validated survey to measure preferences between different GLP-1

RA on both injection naive and experienced patients. (23, 29, 31, 32, 35) (Figure 2)

We evaluated the certainty of evidence regarding the following drug profile comparisons:
GLP-1 RA versus dypeptil peptidase-4 inhibitors (DPP-4i), insulin glargine, and other
glucose-lowering therapies, liraglutide versus exenatide and dulaglutide, dulaglutide versus
semaglutide, and studies evaluating attributes of GLP-1RA injection devices. The certainty

of evidence was judged to be very low in all cases due to concerns regarding study design,
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risk of bias, and imprecision in all cases. In addition, concerns regarding inconsistency and
indirectness were identified in most of the evidence for the different drug profile

comparisons. (Table 2)
Preferences for GLP-1 RA versus other types of glucose-lowering medications

Overall, five studies evaluated preferences for a GLP-1 RA versus other treatments
of type 2 diabetes, such as insulin glargine (23), sitagliptin (19, 20), vildagliptin (22),
rosiglitazone, and glimepiride (21). From these, one study was found to be at low risk of
bias. (23) Two studies were performed on the injection-naive population (19, 23), one on
injection-experienced (22) and the remaining two on a mixed population. (20, 21) Among
the studies which presented drug profiles as part of their methodology, all studies described
efficacy (defined as a change in HbAlc), proportion of side effects, weight change, dosing
frequency, and delivery system. Four studies described hypoglycemia risk (19-21, 23), and
three included blood pressure change in the studied drugs profile. (19-21) From the five
studies, two described the all above-mentioned attributes on their drug profiles. (20, 21)
(Table 3) Shown below is a subdivision of the drug comparisons that were assessed in

these studies:
GLP-1 RA compared to DPP-4i

Three studies evaluated preferences between orally administered DPP-4i (sitagliptin
and vildagliptin) and GLP-1 RA (liraglutide). (19, 20, 22) Preference for DPP-4i in both
injection naive and experienced patients was observed in two out of three studies. (19, 22)
Attributes ranked as the most important for choosing a DPP-4i over GLP-1 RA were its
oral administration route and lesser frequency of side effects. For patients choosing GLP-1
RA, the most important attributes were blood sugar/HbA1c lowering effect and weight loss

effect. (Table 4)
Insulin Glargine compared to GLP-1 RA

Two studies evaluated preferences between liraglutide or dulaglutide and insulin
glargine, both of them showed preference for GLP-1 RA. (21, 23) The first study found that

75% of participants preferred a dulaglutide profile when compared to insulin glargine
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where among patients who preferred the former, the most important reasons were type of
delivery system and dosing frequency, with relative importance (RI) (proportion of the
variance in the medication decision accounted by each attribute) of 24.5% and 19.2% for
each attribute, respectively. Moreover, in patients who preferred insulin, most important
reasons for choice were lesser frequency of gastrointestinal adverse effects (RI: 45.3%) and

pancreatitis (RI: 26.5%). (23) (Table 4)

In the second study (willingness to pay analysis), participants were prepared to pay an
extra 3.36 euros/day for liraglutide over insulin glargine where weight change was the most
important attribute leading to liraglutide preference (2.35 euros/day). In this study,
liraglutide was presented as the best profile among all subdomains. (21) The risk for

hypoglycemia was not an important attribute for patients’ preference in both studies.
Other glucose-lowering treatments compared to GLPI-RA

One study evaluated the preference for liraglutide and other oral treatments,
including rosiglitazone and glimepiride. Participants were prepared to pay an extra 2.64 and
1.94 euros/day for liraglutide over rosiglitazone and glimepiride, respectively. The main
component for preference of liraglutide over both drugs was its weight loss effect. The only
attribute which leads participants to pay more for rosiglitazone and glimepiride over

liraglutide was the oral administration route. (21)
Different GLP-1 RA medications

12 studies evaluating preferences between different GLP-1 RA medications were
included. Attributes that were included in these were related to dosing frequency and
device type, but some also included efficacy, safety, and price as attributes. Drug profiles
examined in these studies were extended release (weekly) and twice-daily exenatide, once-
daily liraglutide, and once weekly semaglutide and dulaglutide. Six of them were discrete
choice experiments (25-28, 34, 35) and four were time-trade-offs. (24, 29, 31, 33) The

remaining two were a questionnaire (30) and a crossover trial. (32)

Liraglutide vs Exenatide
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Four studies evaluated this comparison. (21, 33-35) Overall, participants preferred
once-daily liraglutide compared to twice-daily exenatide. However, they preferred once-

weekly exenatide compared to once-daily liraglutide.

One survey found that 96% of included participants preferred once-daily liraglutide over
twice-daily exenatide, where liraglutide also was presented as the drug having better
efficacy, less rates of nausea and hypoglycemia. (33) Two other surveys (one on injection
naive and the other on injection experienced users) reported that when assuming equal
efficacy within both profiles (1.2 decreases in HbAlc), 78.6% of injection experienced
users preferred once-weekly exenatide compared to a profile matching liraglutide. (34)
Among injection-naive participants, 77% preferred the profile matching exenatide. (35) In
both studies, attributes determining preference were better efficacy, lesser frequency of side
effects and weekly dosing frequency. Moreover, even when efficacy was assumed to be
better for liraglutide (1.2 vs 0.8 decrease in HbAlc), patients still preferred a weekly
exenatide matching profile. (Table 4) A willingness-to-pay analysis demonstrated that
participants were willing to pay an extra 0.81 euros/day for once-daily liraglutide over
twice-daily exenatide where once-daily administration (lesser dosing frequency) was the

main component driving the preference (1.04 euros/day). (21)
Liraglutide vs Dulaglutide

Three studies evaluated this comparison, one of them only compared device

characteristics. (27, 28, 30) A preference for dulaglutide was observed in all three.

In two studies, one in Japan and the other in the United Kingdom (UK) most of the
population preferred the profile representing dulaglutide (94.5% and 83.1% for Japanese
and UK population, respectively). Its profile consisted of a once-weekly injection with a
single-use prefilled pen compared to a once-daily application with a multi-use pen that
required dose titration for liraglutide. Slightly greater efficacy (reported difference in
proportions of patients reaching treatment goals across groups was <3%), greater weight
loss effect, and lesser frequency of nausea and hypoglycemia were also attributes included
on the dulaglutide profile. In both samples, the most important attributes for choosing a

medication were dosing frequency (RI: 41.6%, 44.1% for the UK and Japanese population,
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respectively) and type of delivery system (RI: 35.5%, 26.3% for the UK and Japanese
population respectively). (27, 28) (Table 4) In the third one, a survey comparing
medication devices was applied on patients experienced to both treatments and revealed a
preference for the dulaglutide device. (Table 4) In this case, participants’ preference was

chosen based on their own experience. (30)
Dulaglutide vs Semaglutide

Three studies evaluated this comparison where two of them evaluated device
attributes (24, 32) and the other added clinical attributes to the drug profiles. (25) Overall,
among devices, participants preferred the one accompanying dulaglutide. When clinical

attributes when considered in the drug profile, participants preferred semaglutide.

In a survey comparing device characteristics by providing hypothetical health states with
each one, 88% of participants preferred the health state with the dulaglutide device over the
semaglutide device, as the first one was considered “less complicated” and “quicker”.
Considering that the study exclusively analyzed preferences regarding injection devices, no
information regarding efficacy, side effects, and price was assessed on either of the health
states, assuming that they were all equal regarding these characteristics. Dulaglutide
consisted of a one-dose injection with no needle handling and no dose adjustment. Patients
who preferred semaglutide profile considered that a one-dose injection would make them
“buy too many pens”. (24) A crossover trial comparing both injection devices found that

84.2% of participants preferred the dulaglutide profile, mainly due to its “ease of use”. (32)

In contrast, one study comparing both drugs using five attributes (method of administration,
HbA1c change, reduction in CV risk, weight change, and common side effects) reported
that 80% of participants preferred the semaglutide profile, which was presented as the more
efficient (1.9% vs 1.4% reduction in HbA 1c), with greater weight loss effect, greater rate of
nausea, 26% CV risk reduction (versus no risk reduction for dulaglutide), and with a multi-
dose prefilled pen with dose adjustment (versus a single-dose prefilled pen with no dose
adjustment representing dulaglutide). CV risk reduction followed by HBA1c reduction and
rate of side effects were the most important attributes leading to their choice based on

coefficient utilities. (25) (Table 4)
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Studies evaluating attributes of GLP-1 RA injection devices and administration

regimes

Three studies fell into this category, none of which evaluated a specific drug profile;
conversely, these studies evaluated patients’ preferences for injection devices based on
different device attributes. (Table 4) One found that among a mixed population of injection
naive and injection experienced patients, changing injection frequency from daily to weekly
was the most important attribute for choice of treatment. (26) The other two found
consistent main findings; each administration requirement (needle handling, reconstitution
and waiting) was associated with higher disutilities when compared to an oral health state.

(29, 31)

DISCUSSION

In this systematic review, we found no direct evidence to inform judgments about
how patients with type 2 diabetes considering SGLT-2i and GLP-1 RA value established
benefits on cardiovascular and kidney outcomes, weighed against harms and burdens of
treatments. Taking this into account, several evidence evaluating preferences for GLP-1 RA
was found where patients consistently showed resistance to injectables and complicated
devices, preferring oral medications or weekly injected devices, which reflects on potential
burdens of treatment likely to impact their treatment choices. However, these results
demonstrate a major shortcoming of our systematic review; none of the studies presented
patients with best current evidence on benefits and harms of these drugs, making any
inferences about values and preferences of highly limited value as analyzing the state of
evidence on a certain medication at a specific point in time does not necessarily reflect the
state of the same in the future with respect to it, therefore, treatment profiles could vary
depending on the year in which the preference study was performed. Furthermore, studies
defined efficacy of different drugs based on their glucose-lowering potential and for almost

all did not assess patient-important micro- or macrovascular outcomes. (36)

The evidence on burden of treatment serves as a reminder to guideline panels often

restricting judgments of values and preferences to benefits and harms and clinicians leaving
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this factor out of the equation in assisting patients in making well-informed treatment
choices. (2) Indeed, the BMJ Rapid Recommendations put great emphasis on this evidence,

directly impacting recommendations favoring SGLT-2i over GLP-1 RA.

This review has multiple strengths. We used of a previously validated search strategy to
perform systematic reviews and meta-analysis of patients” preferences studies.
Additionally, we followed high methodological standards in conducting the review and
evaluated each study’s quality with a specialized tool for patients’ preference studies and
performed a further comprehensive analysis of the certainty of evidence by following the
GRADE working group constructs. Finally, we considered the consistency of the evidence
presented in the included studies to elicit patients’ preferences with the current best
available evidence when drawing conclusions. This approach emphasized issues about the

applicability of findings of this review to the BMJ Rapid Recommendations. (Box 1)

We acknowledge there are several important limitations in our study. Our results are based
mostly on studies graded at high risk of bias due to important methodological concerns. As
a result, when assessing the certainty of evidence, all preferences in each drug comparison
are graded at a very low certainty. More importantly, most of the included studies drew
conclusions that could be influenced by conflict of interest. Moreover, there was no
information regarding other important second-line treatments for diabetes such as SGLT-24,
therefore we could not directly establish preferences between SGLT-2i and GLP-1 RA
which would be very important due to both drugs’ increasing popularity among patients
and clinicians. Some explanations on the absence of studies evaluating preferences for and
among SGLT-2i could be that they are relatively new when compared to GLP-1 RA (the
first SGLT-2i to be FDA-approved was canagliflozin in 2013, compared to exenatide in
2005) and that as GLP-1 RA tend to have similar efficacy profiles, industry-based studies
could have been carried out to assess preferences between treatments based on other

attributes.

Overall, there is still not enough evidence to demonstrate a patient preference tendency
between GLP-1 RA and SGLT-2i. Clinicians should individualize the use of these
medications to each patient individual context, taking into consideration the best current

evidence on efficacy and side effects all the while considering treatment burden, patient
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preferences, among other factors in the process of shared decision making. Furthermore,
when opting to use GLP-1 RA, it would be optimal to consider weekly versions due to

higher preferences observed for these in the present study.

Further studies are needed to elicit patients” values and preferences among wider spectrum
of oral and injectable diabetes treatments. There is a specific and urgent need to assess
patient’s values and preferences between weekly injected GLP-1 RAs and all other classes
of oral glucose-lowering medications including SGLT-2i. Furthermore, our review
highlights the need for information about treatment efficacy based on systematic reviews
rather than single studies. Additionally, our review findings emphasize the importance of
standardizing the way in which drug profiles are presented in values and preferences
studies, where we suggest that attributes such as efficacy, side effects, mode of
administration and dosage, cost, among other important variables to be constantly included

in the building of drug profiles so that precise and trustworthy results are ensured.
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Reference to this values and preferences systematic review here.

Reference to guideline paper: SGLT-2 inhibitors or GLP -1 receptor agonists for
adults with type 2 diabetes at different risk of cardiovascular and renal outcomes: a
clinical practice guideline. Li S, Vandvik PO, Hao Q, et al. In submission The BMJ
Reference to prognostic systematic review: Risk prediction models for
cardiovascular and renal outcomes in patients with type 2 diabetes: A systematic
review. Buchan T, Malik A, Chan C, et al. In submission The BMJ

Reference to systematic review and network meta-analysis for SGLT-2 inhibitors
and GLP-1 receptor agonists for type 2 diabetes: Sodium-Glucose Transport Protein
2 (SGLT-2) inhibitors and Glucagon-Like Peptide-1 (GLP-1) receptor agonists for
type 2 diabetes: A systematic review and network meta-analysis of randomised
controlled trials. Palmer SC, Tendal B, Mustafa RA, et al. In submission The BMJ
Reference to MAGICapp public guideline: to appear at www.magicapp.org
Reference to MAGIC multiple comparisons evidence summaries and decision aids:

www.magicevidence.org/match-it
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Table 1: Demographic and study characteristics
Author, year Country N Injection Age (yrs) Female Race (%) BMI HbAlc Years of diagnosis Assessment Drugs evaluated
experience (%) approach
Boye, 20199 Italy 216 M 60.5 (9.9)* 42.1 White: 98.60 ND ND ND TTO Dulaglutide QW
Other: 0.9 Semaglutide QW
Brooks, 201929 Japan 161 N 55 (48-63)@ 16 ND 25.9(23.9- 8.3(7.4-9.1)¢ <lyr: 1% DCE Dulaglutide QW
28.9)¢ 1-5 yrs: 24% Semaglutide QW
5-10 yrs: 38%
>10 yrs: 37%
DiBonaventura, International 1340 N 55.3 (12.1)¥ 46.8 White: 90.5 ND ND 6.2 (5.9)¢ Online survey Sitagliptin
201009 Other:9.5 Liraglutide QD
Evans, 20139 United 188 M 63.9 (5.9)* 42.8 ND 36.7 (5.9)% 8.9 (1.1)* 8.5(3.3)* Case-note Sitagliptin
Kingdom survey Liraglutide QD
Gelhorn, 20157 United 243 N 60.5 (10.9)¥ 239 White: 72 29.8 (5.4)¢ <7%: 28.8% <l yr: 5.8% DCE Liraglutide QD
Kingdom Asian: 15.2 7.1-8%: 25.5% 1-5 yrs: 35.8% Dulaglutide QW
8.1-9%:11.1% 5-10 yrs: 34.6%
>9%: 6.6% >10 yrs: 23.9%
NR: 28%
Gelhorn 201629 Japan 182 N 58.9 (10)¥ 357 ND 26.1 (5)* <7%: 53.3% <1yr:3.9% DCE Dulaglutide QW
7.1-8%: 31.3% <1-5 yrs: 32.4% Liraglutide QD
8.1-9: 8.8% 5-10 yrs: 29.1%
>9 %: 6.6% >10 yrs: 34.6%
Hauber, 20159 United States 643 M 52.7 (15)¥ 48.3 ND ND <7%: 34.5% ND DCE GLP-1 RA in general
7-9%: 44.1%
>9%: 12.8%
Jendle, 2012GY Sweden 840 M ND ND ND ND ND ND WTP via Liraglutide QD
DCE Rosiglitazone
Glimepiride
Insulin glargine
Exenatide BID
Ludemann, Germany 62 E 60.3 (11.1)¥ 532 White: 98.4 31.2 (3.5)¢ 7.4 (0.5)* 7.5 (6.3)* Crossover Vildagliptin
201542 Others: 1.6 trial Liraglutide QD
Matza, 20173 United 209 M 60.4 (8.9)* 42.6 White: 86.6 ND ND ND TTO QW GLP-1 RA
Kingdom Other: 14.4 injection devices
Matza, 2018aGV Ttaly 238 M 60.2 (9.3)¥ 41.2 White:100 ND ND ND TTO QW GLP-1 RA
injection devices
Matza, 2018b30 United States | 404/ E 60.7 (11.4)¥ 54 White: 78 ND ND 13.7 (9.0)* Questionnaire Liraglutide QD
58¢ African/American Dulaglutide QW
1 14.6
Matza, 202062 United States 310 N 60 (10.8)¥ 48.4 White: 50 ND 7.29 (1.4)* 8.06 (6.7)* Crossover Dulaglutide QW
Black/African trial Semaglutide QW
american: 33.9
Polster, 201062 United States 382 M 52.7 (8.8)* 52 White: 89.2 ND 7.3 (no SD) 7.6 (5.3)¥ TTO Liraglutide QD
Exenatide BID
Poon, 20182 United 232 N 61.8 (10.8)¥ 25.9 White: 78 29.8 <7%: 30.6% <1yr:7.3%, DCE Dulaglutide QW
Kingdom Asian: 13.8 (6.1)* 7.1-8%: 22% 1-5 yrs: 36.6% Insulin glargine
8.1-9%: 12.5% 5-10 yrs:28.9%
>9% : 4.7% > 10 yrs: 27.2%
NR : 30.2%
Qin, 2017264 Germany and | 510 E 57 (11)¥ 48.6 White: 93.5 34.2 (7.5)¢ 7.4 (1.9)¥ 7.2 (5.9)¢ DCE Liraglutide QD
United Asian/Asian Exenatide QW
Kingdom British: 3.3
Qin, 2017669 International | 1482 N 56 (11.4)¥ 32 White: 51.60 ND 7.4 (2.3)¢ 7(0.5-61.9)" DCE Liraglutide QD
Asian: 40.7 Exenatide QW
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N: Injection naive; E: Injection experienced; M: Mixed; ND: No Data; DCE: Discrete Choice Experiment; TTO: Time Trade Off, WTP: Willingness-to-pay; QD: Once daily administration; QW: Once weekly
administration; BID: Twice daily administration; ¥mean/standard deviation; "range; ““median/interquartile range; €Demographic characteristics shown for full sample; only 58 participants were included in the
preferences analysis
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Table 2: GRADE assessment of the certainty of evidence

|
2 " Impact Certainty Importance
DB @7 Study design RiSHof Inconsistency Indirectness Imprecision it
3 studies & g bias & considerations
4
5 GLP-1 RA (liraglutide) compared to DPP-4i (sitagliptin, vildagliptin)
6
7 3 observational very serious © very serious serious © none Higher prcfcycncc for DPP-4i over liraglutide was observed in two out @OOO
8 studies @ serious b d of three studies. VERY LOW
9 GLP-1 RA (liraglutide, dulaglutide) compared to Insulin Glargine
10
1 2 observational serious f not serious very serious serious © none Higher preference for GLP-1RA was observed in both studies. @OOO
i d
12 studies VERY LOW
13
14 Other glucose-lowering treatments compared to GLP1-RA
15
16 1 obsewational very not serious B very serious serious © none GLP-1 RA were preferred over other study drugs. (rosiglitazone, @OOO
17 studies serious & d glimepiride) VERY LOW
18 Liraglutide vs Exenatide
19
20 4 observational very not serious very serious serious © none Liraglutide was preferred over twice-daily exenatide; however once- @OOO
21 studies serious | dj weekly exenatide was preferred over liraglutide. VERY LOW
22
23 Liraglutide vs Dulaglutide
24
25 3 observational very not serious very serious ious ¢ none In all three studies, a preference for dulaglutide over liraglutide was shown.
serious
26 studies serious k dl VERY LOW
27
28 Dulaglutide vs Semaglutide
29
30 3 observational very very serious " very serious serious © none A strong preference for dulaglutide was observed in two studies; however, @OOO
m X .

studies serious do these studies only presented injection attributes to participants. In the other VERY LOW
31 study, a strong preference for semaglutide was observed where not only
32 injection attributes but also clinical attributes of each drug profile were

presented.
33
34 Studies evaluating attributes of GLP-1 RA injection devices
g 1]

35
36
37 3 obscrvaqonal serious P not serious not serious serious © none As administration requirements for GLP-1 RA injection dcv1gcs increase, @OOO

studies preferences decrease. Patients strongly prefer weekly over daily injection VERY LOW
38 devices.
ig CI: Confidence interval
41 Explanations
42 a. One study presented a cross-over design

wo studies presented a high risk of bias in the attrition item. One of the studies presented a high risk of bias i 1n the 1tem of instrument validity and reliability (1340 participants) which was the biggest one. The three studies presented a high risk of bias
in two out of six items assessed (representatlon of the outcome and unders@@#lwép}}@giéw & pahxpg rﬁ{} ey, bmfiwmqsq@@/@b@wwmqugwwcal limitations.

44 c. Two of the studies included patients naive to injectable medications and demonstrated a prcfcrcncc for DP 41 over liraglutide. In another study, more participants preferred liraglutide over vildagliptin and included patients naive to injectable
45 medications. The harms and benefits presented for patient’s decisions differed between studies (liraglutide weight reduction effect was omitted in the study where patients preferred sitagliptin). None of the included studies reported confidence
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intervals of the point estimate neither statistical hypothesis tests to further assess inconsistency. We judged the evidence to have serious inconsistency.

— R = (o]

BTOo53

. Drug profile did not fully represent the best available evidence now.
. Although the evaluated sample size was optimal, the confidence interval of the point of estimate was not reported. We judge serious imprecision in the evidence.
. One of two studies was judged as overall low risk of bias. (232 patients) The other study was at high risk in the attrition domain, representation of outcomes and understanding of the tool by study participants. (840 patients) Wejudge risk of bias to be

serious for this outcome.

. The study was classified overall high risk of bias due to concerns regarding the attrition rate, representation of the outcome and understanding of the tool by study participants.
. Since no further evidence is presented it is not feasible to classify inconsistency.

One out of four studies presented low risk of bias in all the evaluated items (1482 patients). The other three studies (510, 382, 840 patients) presented a high risk of bias in the items of attrition, representation of the outcome, and understanding the tool
by study participants. Wejudge the evidence to have serious methodological limitations.
In all studies, medication profiles were presented with varying benefits and harms which were not based on the best available evidence now.

. Two of the three studies were at high risk of bias due to concerns regarding selection of participants and evaluation of the outcomes.

Serious concerns on indirectness are present due to heterogeneity among populations, where two of them were injection naive and another one was injection experienced. Furthermore, two studies presented drug profiles with only clinical variables and
the other presented drug profiles with only device characteristics.

.Two studies were classified as high risk of bias due to concerns regarding attrition rate and instrument validity and reliability for evaluating patient preferences.

. The direction of patient preferences tended to vary across studies where in two of them, strong preferences for semaglutide were observed. However, in the other study, strong preference for dulaglutide was reported.

. Two studies presented only device attributes as part of the treatment profile. However, the third study also added clinical attributes to the drug profile. This difference could have altered the direction  of results across studies.

. Two of the three studies were classified as overall low risk of bias and the other one as high risk of bias due to concerns regarding selection of participants, attrition rate, and representation of the outcome and understanding of the tool by study

participants.
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Table 3: Drug evidence profiles presented to participants in studies comparing GLP-1 RA to other glucose-lowering therapies
1 Author, year Preferred | Change in HbAlc Adverse Effects (%) Weight Hypoglycemia (%) Blood pressure Dosing Frequency | Type of delivery system Population
2 therapy change (kg) changes (mmHg) experience
3 DiBonaventura, | SG SG: -1.4% LG: Nausea 11-19%, Vomit 5- | SG: 0 SG: Low risk SG: 0 SG: QD SG: Oral Injection naive
4 2010 19 LG: -2.4% 7%, Diarrhea 8-15% LG:-3.5 LG: Low risk LG:-2,-3 LG. QD LG: Injected
5 SG: No adverse effects
6 Evans, 2013 @ | LG LG:-1t0-1.5% LG: 10-15% feelings of LG:-3.4 LG: Low risk LG: Small reduction | LG: QD LG: Injected Mixed
7 SG:-0.5t0 1% sickness, 8-15% diarrhea SG: No effect | SG: Low risk SG: No effect SG: QD SG: Oral
SG: No side effects
8 Jendle, 20129 LG LG:-1.1% LG:4.1% LG:-1.5 LG:0.2 LD:-2.5 LD: QD LD: Injected Mixed
9 @n RGL: -0.3% RGL: 0.2% RGL: +1.9 RGL: 0.1 RGL: -0.3 EX: BID RGL: Oral
10 GLM: -0.7% GLM: 0.8% GLM: +1.04 GLM: 1.3 GLM: +0.41 GL: OD GLM: Oral
INS: -0.9% INS: 0.1% INS: +1.5 INS: 1.4 INS: +1.6 RS: OD EXN: Injected
1 EXN: -0.8% EXN: 12.2% EXN: -2.2 EXN: 2.6 EXN: -3.8 INS:MD INS: Injected
12 Liidemann, VG VG: -0.3% VG: 15% VG: -0.1 ND ND VG: QD VG: Oral Injection
13 2015 @ LG: -0.5% LG: 37.5% LG:-2.2 LG: QD LG: Injected experienced
14 Poon, 2018 ?® | DG DG: 53.2% achieve DG: Nausea 15.4% DG: -1.87 DG: 5 events in 1 year ND DG: QW DG: Single prefilled pen Injection naive
HbAlc goal Pancreatitis 0.7% in first 18 INS: +1.44 INS: 8 events in one year INS: MD ready.
15 INS: 30.9% achieve months INS: Multiple dose prefilled
16 HbAlc goal. INS: Nausea 1.5%, pens, titration required.
17 Pancreatitis 0%
© Only listed nausea as an adverse effect, blood pressure change assessed as systolic blood pressure change; *Attribute values are results from the crossover trial; ND: No Data; QD: Once daily; BID: Twice daily; QW: Once weekly;
18 MD: Multiple daily; OD: Once daily; LG: Liraglutide; VG: Vildagliptin; RGL: Rosiglitazone; GLM: Glimepiride; INS: Insulin; EXN: Exenatide; SG: Sitagliptin; DG: Dulaglutide
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Table 4: Drug preferences and attributes leading to preference amon

included studies

Author, year Drug preference (as Unit of measurement for drug Scale Attributes (Attribute Weight)
measured) attribute assessment
Boye, 2019¢% Dulaglutide: 88.4% Utility (95% CI) 0-1 Oral : 0.9 (0.89-0.91)
Semaglutide: 11.6% 0=death Oral + dulaglutide device : 0.89 (0.88-0.9)
1=full health Oral + semaglutide device : 0.88 (0.87-0.89)
Brooks, 201929 Dulaglutide: 20 % Utility coefficient (SE) 0-No Limit Cardiovascular disease reduction: 1.08 (0.05)
Semaglutide: 80 % HbA I¢ reduction: 0.60 (0.07)
Avoidance of nausea: 0.55 (0.08)
Method of administration: 0.05 (0.05)
DiBonaventura, Sitagliptin: 84.4% Ranked importance (SD) 0-No limit Effectiveness of medication (0.6% difference in HBA1c): 4.49 (0.84)
201049 Liraglutide: 15.6 % Experience of prescribing Physician with medication: 4.11 (0.96)
Side effects: 3.92 (1.17)
Method of administration (oral vs. injectable): 3.86 (1.23)
Out-of-pocket costs of medication: 3.42 (1.43)
Evans, 20130 Liraglutide: 62.5 % Most important attribute according 0-100% Liraglutide: Weight Loss, 61%
Sitagliptin: 37.5 % to preferred drug Sitagliptin: Oral administration, 66%
Gelhorn, 20157 Dulaglutide: 83.1% Relative importance 0-100% Dosing frequency: 41.6%
Liraglutide: 16.9% Type of delivery system: 35.5%
Frequency of nausea: 10.4%
Weight change: 5.9%
HbAlc change: 3.6%
Low blood sugar events (hypoglycemia): 3.0%
Gelhorn 20163% Dulaglutide: 94.5% Relative importance 0-100% Dosing frequency: 44.1%,
Liraglutide: 5.5% Type of delivery system: 26.3%
Frequency of nausea: 15.1%
Frequency of hypoglycemia: 7.4%
Weight change: 6.2 %
HbAlc change: 1.0%
Hauber, 20159 NA Relative importance 0-No limit Weekly injection frequency (vs. daily)
Shorter and thinner needle (vs. longer and thicker)
Eliminating injection site reactions
Jendle, 20122Y Opverall participants were Prepared to pay an extra /day for 0-No limit Change in body weight RGL: 2.7, INS: 2.35, GLI: 1.87, EXN: -0.46
willing to pay more for liraglutide Method of administration EXN:1.04, INS: 0.0, RGL: -1.3, GLI: -0.82
liraglutide compared to all Change in HBAlc RGL: 0.95, GLI: 0.43, EXN: 0.27, INS: 0.04
other drugs. (BID EXN, Change in systolic BP: INS: 0.65, GLI: 0.46, RGL: 0.34, EXN: -0.2
RGL, GLI, INS) Nausea EXN: 0.08, GLI: -0.03, RGL: -0.04, INS: -0.04
Hypoglycemia rate: EXN: 0.07, GLI: 0.03, INS: 0.03, RGL: 0.0
Ludemann, 2015@? Vildagliptin: 51.7 % Patient preference according to drug 0 to 100% How you take the medication: VG: 71%, LG: 44.8%

Liraglutide: 48.3 %

choice

(Important and Very important.) #*

Side effects (nausea, vomiting and diarrhea): VG: 67.8%, LG: 41.4%
Blood sugar lowering: VG: 77.4%, LG: 75.9%
Weight loss and blood pressure decrease: VG: 64.6%, LG: 65.5%

Matza, 2017 NA Health-State utility” 0-1 A:0.88; B: 0.85; C: 0.86; D: 0.86; E: 0.87; F: 0.87; G: 0.87
0=death
1=full health
Matza, 2018aGh NA Health-State utility” 0-1 A:0.9; B: 0.86; C: 0.87; D: 0.87; E: 0.88; F: 0.88; G: 0.8
0=death

1=full health

Matza, 2018bG0

Dulaglutide: 70.7%
Liraglutide: 22.4% ©

DID-PQ scores

Prefer/strongly prefer drug
percentage
0to 100 %

Ease of fitting the injection: 72.1% DG
Ease preparing injection: 67.2% DG
Time to prepare: 67.2% DG
Confidence of using correctly: 65.5% DG
Ease of bringing injection device: 63.8% DG
Confidence injection: 60.3% DG
Needle size: 60.4% DG
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Matza, 202062 Dulaglutide: 84.2% Patient preference 0-100 % Dulaglutide Preference: Device's ease of use 92.7%, Reasons related to the needle
1 emaglutide: 12.3 % .3%, Ease of learning to use the device 17.6 %
S lutide: 12.3 % 33.3%, E f learni he device 17.6 %
2 iraglutide Preference: Device can be used multiple times 39.5%, Ease of use 26.3%
Liraglutide Preft Devi b d multiple ti 39.5%, E fuse 26.3%
, Less generation of plastic waste 26.3%
3 Polster, 20102 Liraglutide: 0.97 (CI 0.96- Relative Importance” 0-100% Efficacy: 39% (0.016)
4 0.98) (Health Utility) Nausea: 30% (0.011)
5 Exenatide BID: 0.94 (CI Hypoglycemia: 17% (0.006)
6 0.92-0.955) Dosing schedule: 14% (0.005)
Poon, 201823 Dulaglutide: 75% Relative Importance 0-100% Delivery system: 19.8 %
7 Insulin glargine: 25% GI effects: 18.2%
8 Dosing frequency: 17.7%
9 Weight change: 15.6%
HbAlchange: 14.2 %
10 Frequency of pancreatitis: 12.3%
11 Frequency of hypoglycemia: 2.2%
12 Qin, 2017a6% Exenatide QW: 78.60% Odds Ratio (95% CI) 0-No limit Less side effects: 2.66 (2.51-2.82)
13 Liraglutide: 21.40% Efficacy (<1.5 pts HbAlc): 2.57 (2.36-2.804)
Once weekly dosing frequency: 2.25 (2.13-2.38)
14 Multi use pen: 1.709 (1.55-1.88)
15 Needle size, device size, and titration were not significant in patient’s preference
16 Qin, 2017669 Liraglutide: 21.40% Odds Ratio (95% CI) 0-No limit Less side effects: 2.66
17 Exenatide QW: 78.60% Efficacy (<1.5 Hbalc): 2.57
Weekly dosing frequency: 2.25
18 Multi-use pen: 1.709
## VG: Preferred vildagliptin; LG: Preferred liraglutide; *Definition of relative importance relative importance is calculated by dividing the difference in the average TTO utility for the best and worst levels for each
19
attribute across all possible scenarios and across all respondents by the sum of those mean differences; ** Preference elicited assuming equal efficacy between drugs 1.2 improvement in HbA1c; “Preference for overall
20 ease of use; ¥Risk of pancreatitis considered in study profile for GLP-1 RA, we advise to take results with caution ; #Health state A: Oral treatment only; Health state B: Reconstitution, waiting, needle handling; Health
21 state C: Reconstitution, waiting; Health state D: Reconstitution, needle handling; Health state E: Reconstitution; Health state F : Needle handling; Health state G: No inconveniences; RGL: Rosiglitazone; GLI:
22 Glimepiride; INS: Insulin Glargine; EXN: Exenatide; BID: Twice daily; QW: Once weekly; CI: Confidence interval; SD: Standard Deviation; SE “Standard Error; DID-EQ : Diabetes Injection Device Experience
tionnaire.
23 Ques
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
46




oNOYTULT D WN =

Eligibility Screening Identification

Included

BMJ Open

Records identified through
database searching

Additional records identified
through other sources

Records after duplicates removed

N=11,161

A

Page 34 of 38

Records screened
N=11,162

Records excluded
N=11,076

A

Full-text articles assessed
for eligibility
N =86

h 4

Studies included in
gualitative synthesis
N=17

Full-text articles excluded,
with reasons
N =69
Reasons for exclusion:
Values and preferences
not evaluated in general
(n=12)

Values and preferences
for GLP-1 RA/SGLT-2i not
evaluated (n=13)
Abstracts (n=23)
Duplicates (n=13)
Wrong population (n=1)
Others (n=7)
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Supplemental Material 1: Example of the employed search strategy

Scopus GLP-1 RA

"Attitude to Health" "Patient

Participation" preference™ "Patient
Preference" choice choices value* "health state
values" valuation* expectation™® attitude™ acceptab* knowledge

"point of view" "user participation" "users participation" "users'
participation" "user's participation" "patient participation" "patients'
participation" "patients participation" "patient's participation" "patient
perspective*" "patients perspective®" "patients' perspective®" "patient's
perspective®" "patient perce*" "patients perce*" "patients'
perce*" "patient's perce*" "health perception™*" "user view™*" "users
view*" "users' view*" "user's view*" "patient view*" "patients
view*" "patients' view™*" "patient's
view*" patient* user* men women "Decision
Making" "decision mak*" "decisions
mak*" decision™ mak* "avoidance learning" "discrete
choice" "decision board*" "decision analy*" "decision-
support" "decision tool*" "decision aid*" "discrete-
choice*" decision* patient™ user*® men women "
decision support technique" health utilit* gamble* "prospect
theory" "preference score" "preference elicitation" "health
utilit*" utility value* score™ estimate™ "health
state" "feeling thermometer™" "best-worst scaling" "best worst
scaling" "best worst" "TTO" "time trade-off" "probability trade-
off" "choice Behavior" "preference based" "preference
score" multiattribute "multi attribute" "EuroQoL
5D" euroqolsd eqsd "EQ 5D" sfod "SF
6D" hui 15d sf36 "SF 36" sf12 "SF
12" hrqol qol "quality of life" "Quality of Life"

"Albiglutide" "Tanzeum" "Dulaglutide" "Trulicity" "Exenati

de" "Byetta" "Extended-release
exenatide" "Bydureon" "Liraglutide" "Victoza" "Lixisenatide" "
Adlyxin" "Semaglutide" "Ozempic" "albugon" "albumin GLP
1" "albumin glucagon like peptide 1" "albumin glucagon like peptide 1 fusion
protein” "eperzan" "GLP 1 albumin" "glucagon like peptide 1
albumin" "glucagon like peptide 1 albumin fusion protein” "gsk
716155" "gsk 716155a" "gsk-716155" "gsk-
716155a" "osk716155" "gsk716155a" "naliglutide" "syncria" "ta
nzeum" "dulaglutide" "ly
2189265" "ly2189265" "trulicity" "exenatide" "exendin 4" "ac
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2993" "ac 2993a" "ac2993" "ac2993a" "bydureon"” "bydureon
pen" "byetta" "exenatide synthetic" "ly
2148568" "ly2148568" "liraglutide" "glucagon like peptide 1 [7-37][26
(6 n hexadecanoyl gamma glutamyllysine) 34 arginine]" "liraglutide
recombinant" "n26 (hexadecanoyl gamma glutamyl)glucagon like peptide 1 [7-37][34
arginine]" "nn 2211" "nn2211" "nnc 90 1170" "nnc 90-
1170" "nnc90 1170" "nnc90-
1170" "saxenda" "victoza" "lixisenatide" "adlyxin" "aqve
10010" "aqvel0010" "ave 0010" "ave0010" "des 38 proline exendine
4 [1-39]peptidylpentalysyllysinamide" "lyxumia" "zp
10" "zpl10" "semaglutide" "glucagon like peptide 1 [7-37][8 (2 amino 2
methylpropanoic acid) 26 [6 n [18 [n (17 carboxyheptadecanoyl) gamma glutamyl] 10 oxo
3,6,12,15 tetraoxa 9,18 diazaoctadecanoyl]lysine] 34 arginine]" "nn
9535" "nn9535" "ozempic"
2020 2019
Scopus SGLT2-i
"Attitude to Health" "Patient

Participation" preference* "Patient
Preference"” choice choices value* "health state
values" valuation™ expectation™® attitude™ acceptab* knowledge

"point of view" "user participation" "users participation"” "users'
participation" "user's participation” "patient participation" "patients'
participation" "patients participation" "patient's participation" "patient
perspective®" "patients perspective®" "patients' perspective*" "patient's
perspective*" "patient perce*" "patients perce*" "patients'
perce*" "patient's perce*" "health perception™*" "user view*" "users
view™*" "users' view*" "user's view*" "patient view™*" "patients
view*" "patients' view*" "patient's
view*" patient™® user* men women "Decision
Making" "decision mak*" "decisions
mak*" decision* mak* "avoidance learning" "discrete
choice" "decision board*" "decision analy*" "decision-
support" "decision tool*" "decision aid*" "discrete-
choice*" decision* patient* user* men women "
decision support technique" health utilit* gamble* "prospect
theory" "preference score" "preference elicitation” "health
utilit*" utility value* score* estimate™ "health
state" "feeling thermometer*" "best-worst scaling" "best worst
scaling" "best worst" "TTO" "time trade-off" "probability trade-
off" "choice Behavior" "preference based" "preference
score" multiattribute "multi attribute" "EuroQoL
sD" euroqols5d eqSd "EQ 5D" sfod "SF
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6D" OR hui OR 15d) OR (sf36 OR "SF 36" OR sfl2 OR "SF

12" OR hrqol OR qol OR "quality of life" OR "Quality of Life" ) ) AND (( TITLE-
ABS-KEY ((t2dm OR niddm OR t2d OR dm2 ) OR ( ( non-

insulin OR noninsulin OR slow-onset OR ketosis-

resistant OR maturity ) W/2 diabet* ) OR (type W/2 ("2" OR ii) W/2 diabet* ) ))
AND ( ( TITLE-ABS-

KEY ( sodium* W/2 glucose* W/I ( transport®* OR cotransport®* OR co-

transport® ) W/2 inhibit* ) ) OR ( TITLE-ABS-KEY ( ( sglt2* OR sglt-

2* OR slc5a2 ) W/3 inhibit* ) ) OR ( TITLE-ABS-

KEY (atigliflozin OR bexaglifozin OR "bi

44874" OR canagliflozin* OR dapagliflozin* OR empagliflozin* OR ertugliflozin* O
R ipragliflozin®* OR mizagliflozin OR tofogliflozin* OR luseogliflozin* OR serglifloz
in OR sotagliflozin* OR gliflozin* OR "ta

7284" OR ta7284 OR invokana OR jnj28431754 OR "jnj* 28431754" ) ))) AND
NOT (PMID (0*) OR PMID (1*) OR PMID (2*) OR PMID (3*) OR PMID ( 4*
) OR PMID (5*) OR PMID ( 6*) OR PMID ( 7*) OR PMID ( 8*) OR PMID ( 9*
)) AND ORIG-LOAD-DATE AFT 20200510 AND ( LIMIT-

TO (PUBYEAR, 2020 ) OR LIMIT-TO (PUBYEAR, 2019))
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PRISMA 2009 Checklist

Section/topic # Checklist item Reported
on page #

1

2

3

4

5

6

7| TITLE

2 Title 1 | Identify the report as a systematic review, meta-analysis, or both. 1

10 ABSTRACT

1

13 Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, | 3

13 participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and

1; implications of key findings; systematic review registration number.

13 INTRODUCTION

1

1 Rationale 3 | Describe the rationale for the review in the context of what is already known. 6

18 Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, | 6,7

19 outcomes, and study design (PICOS).

2(

51 METHODS

22 Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 7

23 registration information including registration number.

2 Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 7

2' language, publication status) used as criteria for eligibility, giving rationale.

27 Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 7

24 additional studies) in the search and date last searched.

;; Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be 7

3 repeated.

32 Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 7.8

33 included in the meta-analysis).

3f Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 8

ge for obtaining and confirming data from investigators.

37 Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 8

34 simplifications made.

39 Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 8,9

2( studies done at the study or outcome level), and how this information is to be used in any data synthesis.

42 Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). NA

i Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency NA
5 i X

45 (e.g., Pfor Egrcgergrertgv%r\}\?g/rﬁl\% http://bmjopen.bmj.com/site/about/guidelines.xhtml
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PRISMA 2009 Checklist
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1

2

3

4 Page 1 of 2

5 . . . ..

] Section/topic # Checklist item R
on page #

7

8| Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 9

9 reporting within studies).

10 Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating | NA

11 which were pre-specified.

11

13 RESULTS

14 Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusionsat | 9

13 each stage, ideally with a flow diagram.

1

1E Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and | 9 10

14 provide the citations.

19 Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 10

2(

51 Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 10

by intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

23 Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. NA

2

>3 Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see ltem 15). 10

26 Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see ltem 16]). NA

2]

28 DISCUSSION

;; Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 15

3 key groups (e.g., healthcare providers, users, and policy makers).

32 Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 16,17

33 identified research, reporting bias).

gf Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 17

gf FUNDING

38 Funding 27 Describe.sourc_:es of funding for the systematic review and other support (e.g., supply of data); role of funders for the 18

39 systematic review.

40

41 From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097.

42 doi:10.1371/journal.pmed1000097

43 For more information, visit: www.prisma-statement.org.

44 ) Page20f2 ) o
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