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ABSTRACT
Objectives Assess values, preferences and burden of 
treatment that patients with type 2 diabetes consider when 
initiating glucagon- like peptide-1 receptor agonists (GLP-1 
RA) or sodium- glucose cotransporter-2 inhibitors (SGLT- 2i) 
compared with 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 (7296 patients) proved eligible. 
Studies fulfilling criteria for SGLT- 2i were not identified. 
Five studies (2662 patients) evaluated preferences 
for GLP-1 RA compared with other glucose- lowering 
medications. 12 studies (4634 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 with once daily liraglutide. Comparing different 
attributes of GLP-1 RA drugs and devices, cardiovascular 
risk reduction, glucose lowering potential, once weekly and 
simple administered regimens 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 regimens 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 number CRD42020159284.

BACKGROUND
The American Diabetes Association and 
the European Association for the Study of 
Diabetes have highlighted the importance 
of providing a patient- centred approach in 
patients with type 2 diabetes.1 To support 
clinicians in providing holistic care, it is 
important to understand the values and pref-
erences 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- 
centred practice.

Strengths and limitations of this study

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

 ► Risk of bias assessment of included studies was 
performed in accordance with a specific tool for as-
sessing values and preferences studies.

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

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

 ► We did not found studies evaluating preferences 
for initiation of sodium- glucose cotransporter-2 
inhibitors.

http://bmjopen.bmj.com/
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Glucagon- like peptide-1 receptor agonists (GLP-1 RA) 
and sodium- glucose cotransporter-2 inhibitors (SGLT- 
2i) 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 hypoglycaemic.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- 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.11

As a result of the aforementioned, we performed this 
systematic review to inform a clinical practice guide-
line (BMJ Rapid Recommendation) on the values and 
preferences that patients consider in the process of 
initiating GLP-1 RA and SGLT- 2i when compared with 
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 recommenda-
tions 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 patients with different risks for cardiovascular and 
renal outcomes. In this context, our systematic review 
was performed to inform judgements 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 System-
atic Reviews and Meta- Analyses checklist for writing this 
review.13

Eligibility criteria
We included any study design using quantitative or qual-
itative 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 treat-
ment rather than preferences for it when compared with 
other choices, (4) studies that elicited or explored treat-
ment 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) randomised clinical trials that evaluated patient 
preferences of a given intervention over a previous treat-
ment (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 preferences considered by patients with type 
2 diabetes mellitus for initiating GLP-1 RA or SGLT- 2i 
(online 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 inde-
pendently 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 inves-
tigators performed calibration exercises until acceptable 
agreement was achieved with Cohen’s kappa coeffi-
cient >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 agree-
ment and later modifications according to reviewers’ 
input. Paired data extractors worked independently to 
abstract study characteristics, participants’ baseline char-
acteristics, methods used to measure values and prefer-
ences, and number and percentage of patients who chose 
to take the medication according to their values and 

Box 1 Linked resources in the BMJ rapid 
recommendations cluster

 ► Reference to this values and preferences systematic review here.
 ► Reference to guideline paper37

 ► Reference to prognostic systematic review38

 ► Reference to systematic review and network meta- analysis for 
SGLT- 2i and GLP-1 receptor agonists for type 2 diabetes39

 ► Reference to MAGICapp public guideline: to appear at www.magi-
capp.org

 ► Reference to MAGIC multiple comparisons evidence summaries and 
decision aids: www.magicevidence.org/match-it

https://dx.doi.org/10.1136/bmjopen-2021-049130
www.magicapp.org
www.magicapp.org
www.magicevidence.org/match-it
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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 Grading of Recommendations, Assessment, Devel-
opment and Evaluation (GRADE) working group defi-
nition: ‘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
Two independent reviewers working in duplicate adjudi-
cated 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: selec-
tion of participants into the study, completeness of data 
measurement instrument and data analysis.17 Disagree-
ments 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 narra-
tive 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 7296 patients were included in this 
review19–35 (table 1). We did not identify studies reported 
values and preferences of SGLT- 2i and all eligible studies 
evaluated GLP-1 RA.

Study characteristics
All studies employed quantitative methods to assess 
outcomes of interest. Five studies comprising a total of 
2662 patients evaluated preferences for GLP-1 RA versus 
other glucose- lowering drugs.19–23 Furthermore, 12 
studies comprising a total of 4634 patients evaluated pref-
erences between, at least, two different GLP-1 RA medi-
cations 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 1 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 impor-
tance (RI) or ORs 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 RI were the units of measurement in these 
studies. Other methodologies employed were willing-
ness to pay,21 online surveys,19 questionnaires,30 crossover 
trials22 32 and case- note surveys20 (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 five studies 
were found at low risk of bias, these studies used a previ-
ously validated survey to measure preferences between 
different GLP-1 RA on both injection naïve and experi-
enced patients23 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 semaglu-
tide and studies evaluating attributes of GLP- 1RA injec-
tion devices. The certainty of evidence was judged to 
be very low in all cases due to concerns regarding study 
design, risk of bias and imprecision in all cases. In addi-
tion, 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- 
naïve population,19 23 one on injection- experienced22 and 
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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 glycosilated hemoglobin [HbA1c]), propor-
tion of side effects, weight change, dosing frequency and 
delivery system. Four studies described hypoglycaemic 
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 profiles20 21 (table 3). Shown below is a subdivision of 
the drug comparisons that were assessed in these studies.

Glp-1 RA compared with 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 naïve 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 with 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 with insulin glargine where among patients 
who preferred the former, the most important reasons 
were type of delivery system and dosing frequency, with 
RI (proportion of the variance in the medication deci-
sion 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), partic-
ipants were prepared to pay an extra €3.36/day for lira-
glutide over insulin glargine where weight change was the 
most important attribute leading to liraglutide preference 

Figure 1 Study selection flow diagram. GLP-1 RA, glucagon- like peptide-1 receptor agonists; SGLT- 2i, sodium- glucose 
cotransporter-2 inhibitors.
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(€2.35/day). In this study, liraglutide was presented as the 
best profile among all subdomains.21 The risk for hypogly-
caemic was not an important attribute for patients’ pref-
erence in both studies.

Other glucose-lowering treatments compared with GLP1-RA
One study evaluated the preference for liraglutide and 
other oral treatments, including rosiglitazone and glime-
piride. Participants were prepared to pay an extra €2.64 
and €1.94/day for liraglutide over rosiglitazone and 
glimepiride, respectively. The main component for pref-
erence 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
Twelve 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 sema-
glutide and dulaglutide. Six of them were DCEs25–28 34 35 
and four were TTOs.24 29 31 33 The remaining two were a 
questionnaire30 and a cross- over trial.32

Liraglutide versus exenatide
Four studies evaluated this comparison.21 33–35 Overall, 
participants preferred once daily liraglutide compared 
with twice daily exenatide. However, they preferred once 
weekly exenatide compared with once daily liraglutide.

One survey found that 96% of included participants 
preferred once daily liraglutide over twice daily exen-
atide, where liraglutide also was presented as the drug 
having better efficacy, less rates of nausea and hypogly-
caemic.33 Two other surveys (one on injection naïve 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 with 
a profile matching liraglutide.34 Among injection- naïve 
participants, 77% preferred the profile matching exen-
atide.35 In both studies, attributes determining prefer-
ence were better efficacy, lesser frequency of side effects 
and weekly dosing frequency. Moreover, even when effi-
cacy was assumed to be better for liraglutide (1.2 vs 0.8 
decrease in HbA1c), patients still preferred a weekly exen-
atide matching profile. (table 4) A willingness- to- pay anal-
ysis demonstrated that participants were willing to pay an 
extra €0.81/day for once daily liraglutide over twice daily 
exenatide where once daily administration (lesser dosing 
frequency) was the main component driving the prefer-
ence (€1.04/day).21

Liraglutide versus 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 UK 
most of the population preferred the profile repre-
senting 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 with a once daily application with a multiuse 
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 hypoglycaemic 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 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 

Figure 2 Risk of bias assessment.
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preference for the dulaglutide device (table 4). In this 
case, participants’ preference was chosen based on their 
own experience.30

Dulaglutide versus semaglutide
Three studies evaluated this comparison where two of 
them evaluated device attributes24 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 dula-
glutide device over the semaglutide device, as the first one 
was considered ‘less complicated’ and ‘quicker’. Consid-
ering that the study exclusively analysed 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 cross- over 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 cardiovascular (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 HbA1c), 
with greater weight loss effect, greater rate of nausea, 26% 
CV risk reduction (vs no risk reduction for dulaglutide), 
and with a multidose prefilled pen with dose adjustment 
(vs 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 utilities25 (table 4).

Studies evaluating attributes of GLP-1 RA injection devices 
and administration regimes
Three studies fell into this category, none of which evalu-
ated a specific drug profile; conversely, these studies eval-
uated patients’ preferences for injection devices based 
on different device attributes (table 4). One found that 
among a mixed population of injection naïve and injec-
tion 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 with an oral health 
state.29 31C

er
ta

in
ty

 a
ss

es
sm

en
t

N
o

 o
f 

st
ud

ie
s

S
tu

d
y 

d
es

ig
n

R
is

k 
o

f 
b

ia
s

In
co

ns
is

te
nc

y
In

d
ir

ec
tn

es
s

Im
p

re
ci

si
o

n
O

th
er

 
co

ns
id

er
at

io
ns

Im
p

ac
t

C
er

ta
in

ty
Im

p
o

rt
an

ce

*O
ne

 s
tu

d
y 

p
re

se
nt

ed
 a

 c
ro

ss
- o

ve
rd

es
ig

n.
†T

w
o 

st
ud

ie
s 

p
re

se
nt

ed
 a

 h
ig

h 
ris

k 
of

 b
ia

s 
in

 t
he

 a
tt

rit
io

n 
ite

m
. O

ne
 o

f t
he

 s
tu

d
ie

s 
p

re
se

nt
ed

 a
 h

ig
h 

ris
k 

of
 b

ia
s 

in
 t

he
 it

em
 o

f i
ns

tr
um

en
t 

va
lid

ity
 a

nd
 r

el
ia

b
ili

ty
 (1

34
0 

p
ar

tic
ip

an
ts

) w
hi

ch
 w

as
 t

he
 b

ig
ge

st
 o

ne
. T

he
 t

hr
ee

 s
tu

d
ie

s 
p

re
se

nt
ed

 a
 h

ig
h 

ris
k 

of
 

b
ia

s 
in

 t
w

o 
ou

t 
of

 s
ix

 it
em

s 
as

se
ss

ed
 (r

ep
re

se
nt

at
io

n 
of

 t
he

 o
ut

co
m

e 
an

d
 u

nd
er

st
an

d
in

g 
of

 t
he

 t
oo

l b
y 

st
ud

y 
p

ar
tic

ip
an

ts
). 

Th
er

ef
or

e,
 w

e 
ju

d
ge

d
 t

he
 t

ria
ls

 t
o 

ha
ve

 v
er

y 
se

rio
us

 m
et

ho
d

ol
og

ic
al

 li
m

ita
tio

ns
.

‡T
w

o 
of

 t
he

 s
tu

d
ie

s 
in

cl
ud

ed
 p

at
ie

nt
s 

na
iv

e 
to

 in
je

ct
ab

le
 m

ed
ic

at
io

ns
 a

nd
 d

em
on

st
ra

te
d

 a
 p

re
fe

re
nc

e 
fo

r 
D

P
P

- 4
i o

ve
r 

lir
ag

lu
tid

e.
 In

 a
no

th
er

 s
tu

d
y,

 m
or

e 
p

ar
tic

ip
an

ts
 p

re
fe

rr
ed

 li
ra

gl
ut

id
e 

ov
er

 v
ild

ag
lip

tin
 a

nd
 in

cl
ud

ed
 p

at
ie

nt
s 

na
iv

e 
to

 in
je

ct
ab

le
 

m
ed

ic
at

io
ns

. T
he

 h
ar

m
s 

an
d

 b
en

efi
ts

 p
re

se
nt

ed
 fo

r 
p

at
ie

nt
‘s

d
ec

is
io

ns
 d

iff
er

ed
 b

et
w

ee
n 

st
ud

ie
s 

(li
ra

gl
ut

id
e 

w
ei

gh
t 

re
d

uc
tio

n 
ef

fe
ct

 w
as

 o
m

itt
ed

 in
 t

he
 s

tu
d

y 
w

he
re

 p
at

ie
nt

s 
p

re
fe

rr
ed

 s
ita

gl
ip

tin
). 

N
on

e 
of

 t
he

 in
cl

ud
ed

 s
tu

d
ie

s 
re

p
or

te
d

 C
Is

 o
f t

he
 p

oi
nt

 
es

tim
at

e 
ne

ith
er

 s
ta

tis
tic

al
 h

yp
ot

he
si

s 
te

st
s 

to
 fu

rt
he

r 
as

se
ss

 in
co

ns
is

te
nc

y.
 W

e 
ju

d
ge

d
 t

he
 e

vi
d

en
ce

 t
o 

ha
ve

 s
er

io
us

 in
co

ns
is

te
nc

y.
§D

ru
g 

p
ro

fil
e 

d
id

 n
ot

 fu
lly

 r
ep

re
se

nt
 t

he
 b

es
t 

av
ai

la
b

le
 e

vi
d

en
ce

 n
ow

.
¶

A
lth

ou
gh

 t
he

 e
va

lu
at

ed
 s

am
p

le
 s

iz
e 

w
as

 o
p

tim
al

, t
he

 C
l o

f t
he

 p
oi

nt
 o

f e
st

im
at

e 
w

as
 n

ot
 r

ep
or

te
d

. W
e 

ju
d

ge
 s

er
io

us
 im

p
re

ci
si

on
 in

 t
he

 e
vi

d
en

ce
.

**
O

ne
 o

f t
w

o 
st

ud
ie

s 
w

as
 ju

d
ge

d
 a

s 
ov

er
al

l l
ow

 r
is

k 
of

 b
ia

s 
(2

32
 p

at
ie

nt
s)

. T
he

 o
th

er
 s

tu
d

y 
w

as
 a

t 
hi

gh
 r

is
k 

in
 t

he
 a

tt
rit

io
n 

d
om

ai
n,

 r
ep

re
se

nt
at

io
n 

of
 o

ut
co

m
es

 a
nd

 u
nd

er
st

an
d

in
g 

of
 t

he
 t

oo
l b

y 
st

ud
y 

p
ar

tic
ip

an
ts

. (
84

0 
p

at
ie

nt
s)

. W
e 

ju
d

ge
 r

is
k 

of
 b

ia
s 

to
 b

e 
se

rio
us

 fo
r 

th
is

 o
ut

co
m

e.
††

Th
e 

st
ud

y 
w

as
 c

la
ss

ifi
ed

 o
ve

ra
ll 

hi
gh

 r
is

k 
of

 b
ia

s 
d

ue
 t

o 
co

nc
er

ns
 r

eg
ar

d
in

g 
th

e 
at

tr
iti

on
 r

at
e,

 r
ep

re
se

nt
at

io
n 

of
 t

he
 o

ut
co

m
e 

an
d

 u
nd

er
st

an
d

in
g 

of
 t

he
 t

oo
l b

y 
st

ud
y 

p
ar

tic
ip

an
ts

.
‡‡

S
in

ce
 n

o 
fu

rt
he

r 
ev

id
en

ce
 is

 p
re

se
nt

ed
, i

t 
is

 n
ot

 fe
as

ib
le

 t
o 

cl
as

si
fy

 in
co

ns
is

te
nc

y.
§§

O
ne

 o
ut

 o
f f

ou
r 

st
ud

ie
s 

p
re

se
nt

ed
 lo

w
 r

is
k 

of
 b

ia
s 

in
 a

ll 
th

e 
ev

al
ua

te
d

 it
em

s 
(1

48
2 

p
at

ie
nt

s)
. T

he
 o

th
er

 t
hr

ee
 s

tu
d

ie
s 

(5
10

, 3
82

, 8
40

 p
at

ie
nt

s)
 p

re
se

nt
ed

 a
 h

ig
h 

ris
k 

of
 b

ia
s 

in
 t

he
 it

em
s 

of
 a

tt
rit

io
n,

 r
ep

re
se

nt
at

io
n 

of
 t

he
 o

ut
co

m
e 

an
d

 u
nd

er
st

an
d

in
g 

th
e 

to
ol

 b
y 

st
ud

y 
p

ar
tic

ip
an

ts
. W

e 
ju

d
ge

 t
he

 e
vi

d
en

ce
 t

o 
ha

ve
 s

er
io

us
 m

et
ho

d
ol

og
ic

al
 li

m
ita

tio
ns

.
¶

¶
In

 a
ll 

st
ud

ie
s,

 m
ed

ic
at

io
n 

p
ro

fil
es

 w
er

e 
p

re
se

nt
ed

 w
ith

 v
ar

yi
ng

 b
en

efi
ts

 a
nd

 h
ar

m
s 

w
hi

ch
 w

er
e 

no
t 

b
as

ed
 o

n 
th

e 
b

es
t 

av
ai

la
b

le
 e

vi
d

en
ce

 n
ow

.
**

*T
w

o 
of

 t
he

 t
hr

ee
 s

tu
d

ie
s 

w
er

e 
at

 h
ig

h 
ris

k 
of

 b
ia

s 
d

ue
 t

o 
co

nc
er

ns
 r

eg
ar

d
in

g 
se

le
ct

io
n 

of
 p

ar
tic

ip
an

ts
 a

nd
 e

va
lu

at
io

n 
of

 t
he

 o
ut

co
m

es
.

††
†S

er
io

us
 c

on
ce

rn
s 

on
 in

d
ire

ct
ne

ss
 a

re
 p

re
se

nt
 d

ue
 t

o 
he

te
ro

ge
ne

ity
 a

m
on

g 
p

op
ul

at
io

ns
, w

he
re

 t
w

o 
of

 t
he

m
 w

er
e 

in
je

ct
io

n 
na

iv
e 

an
d

 a
no

th
er

 o
ne

 w
as

 in
je

ct
io

n 
ex

p
er

ie
nc

ed
. F

ur
th

er
m

or
e,

 t
w

o 
st

ud
ie

s 
p

re
se

nt
ed

 d
ru

g 
p

ro
fil

es
 w

ith
 o

nl
y 

cl
in

ic
al

 
va

ria
b

le
s 

an
d

 t
he

 o
th

er
 p

re
se

nt
ed

 d
ru

g 
p

ro
fil

es
 w

ith
 o

nl
y 

d
ev

ic
e 

ch
ar

ac
te

ris
tic

s.
‡‡

‡T
w

o 
st

ud
ie

s 
w

er
e 

cl
as

si
fie

d
 a

s 
hi

gh
 r

is
k 

of
 b

ia
s 

d
ue

 t
o 

co
nc

er
ns

 r
eg

ar
d

in
g 

at
tr

iti
on

 r
at

e 
an

d
 in

st
ru

m
en

t 
va

lid
ity

 a
nd

 r
el

ia
b

ili
ty

 fo
r 

ev
al

ua
tin

g 
p

at
ie

nt
 p

re
fe

re
nc

es
.

§§
§T

he
 d

ire
ct

io
n 

of
 p

at
ie

nt
 p

re
fe

re
nc

es
 t

en
d

ed
 t

o 
va

ry
 a

cr
os

s 
st

ud
ie

s 
w

he
re

in
 t

w
o 

of
 t

he
m

, s
tr

on
g 

p
re

fe
re

nc
es

 fo
r 

se
m

ag
lu

tid
e 

w
er

e 
ob

se
rv

ed
. H

ow
ev

er
, i

n 
th

e 
ot

he
r 

st
ud

y,
 s

tr
on

g 
p

re
fe

re
nc

e 
fo

r 
d

ul
ag

lu
tid

e 
w

as
 r

ep
or

te
d

.
¶

¶
¶

Tw
o 

st
ud

ie
s 

p
re

se
nt

ed
 o

nl
y 

d
ev

ic
e 

at
tr

ib
ut

es
 a

s 
p

ar
t 

of
 t

he
 t

re
at

m
en

t 
p

ro
fil

e.
 H

ow
ev

er
, t

he
 t

hi
rd

 s
tu

d
y 

al
so

 a
d

d
ed

 c
lin

ic
al

 a
tt

rib
ut

es
 t

o 
th

e 
d

ru
g 

p
ro

fil
e.

 T
hi

s 
d

iff
er

en
ce

 c
ou

ld
 h

av
e 

al
te

re
d

 t
he

 d
ire

ct
io

n 
of

 r
es

ul
ts

 a
cr

os
s 

st
ud

ie
s.

**
**

Tw
o 

of
 t

he
 t

hr
ee

 s
tu

d
ie

s 
w

er
e 

cl
as

si
fie

d
 a

s 
ov

er
al

l l
ow

 r
is

k 
of

 b
ia

s 
an

d
 t

he
 o

th
er

 o
ne

 a
s 

hi
gh

 r
is

k 
of

 b
ia

s 
d

ue
 t

o 
co

nc
er

ns
 r

eg
ar

d
in

g 
se

le
ct

io
n 

of
 p

ar
tic

ip
an

ts
, a

tt
rit

io
n 

ra
te

 a
nd

 r
ep

re
se

nt
at

io
n 

of
 t

he
 o

ut
co

m
e 

an
d

 u
nd

er
st

an
d

in
g 

of
 t

he
 t

oo
l b

y 
st

ud
y 

p
ar

tic
ip

an
ts

.
D

P
P

- 4
i, 

d
yp

ep
til

 p
ep

tid
as

e-
4 

in
hi

b
ito

rs
; G

LP
-1

 R
A

, G
lu

ca
go

n-
 lik

e 
p

ep
tid

e-
1 

re
ce

p
to

r 
ag

on
is

ts
.

Ta
b

le
 2

 
C

on
tin

ue
d



9González- González JG, et al. BMJ Open 2021;11:e049130. doi:10.1136/bmjopen-2021-049130

Open access

Ta
b

le
 3

 
D

ru
g 

ev
id

en
ce

 p
ro

fil
es

 p
re

se
nt

ed
 t

o 
p

ar
tic

ip
an

ts
 in

 s
tu

d
ie

s 
co

m
p

ar
in

g 
G

LP
-1

 R
A

 t
o 

ot
he

r 
gl

uc
os

e-
 lo

w
er

in
g 

th
er

ap
ie

s

A
ut

ho
r, 

ye
ar

P
re

fe
rr

ed
 

th
er

ap
y

C
ha

ng
e 

in
 H

b
A

1c
A

d
ve

rs
e 

E
ff

ec
ts

 (%
)

W
ei

g
ht

 c
ha

ng
e 

(k
g

)
H

yp
o

g
ly

ca
em

ic
 (%

)
B

lo
o

d
 p

re
ss

ur
e 

ch
an

g
es

 (m
m

H
g

)
D

o
si

ng
 

Fr
eq

ue
nc

y
Ty

p
e 

o
f 

d
el

iv
er

y 
sy

st
em

P
o

p
ul

at
io

n 
ex

p
er

ie
nc

e

D
ib

on
av

en
tu

ra
 

et
 a

l19
 2

01
0

S
G

S
G

: −
1.

4%
 L

G
: −

2.
4%

LG
: N

au
se

a 
11

%
–1

9%
, 

Vo
m

it 
5%

–7
%

, D
ia

rr
ho

ea
 

8%
–1

5%
 S

G
: N

o 
ad

ve
rs

e 
ef

fe
ct

s

S
G

: 0
 L

G
: −

3.
5

S
G

: L
ow

 r
is

k 
LG

: L
ow

 
ris

k
S

G
: 0

 L
G

: −
2 

to
 –

3
S

G
: Q

D
 L

G
. Q

D
S

G
: O

ra
l L

G
: I

nj
ec

te
d

In
je

ct
io

n 
na

iv
e

E
va

ns
 e

t 
al

20
 

20
13

LG
LG

: −
1 

to
 −

1.
5%

 S
G

: 
−

0.
5 

to
 1

%
LG

: 1
0%

–1
5%

 fe
el

in
gs

 
of

 s
ic

kn
es

s,
 8

%
–

15
%

 d
ia

rr
he

a 
S

G
: N

o 
si

d
e 

ef
fe

ct
s

LG
: −

3.
4 

S
G

: N
o 

ef
fe

ct
LG

: L
ow

 r
is

k 
S

G
: L

ow
 

ris
k

LG
: S

m
al

l r
ed

uc
tio

n 
S

G
: N

o 
ef

fe
ct

LG
: Q

D
 S

G
: Q

D
LG

: I
nj

ec
te

d
 S

G
: O

ra
l

M
ix

ed

Je
nd

le
 e

t 
al

21
 

20
12

*
LG

LG
: −

1.
1%

 R
G

L:
 

−
0.

3%
 G

LM
: −

0.
7%

 
IN

S
: −

0.
9%

 E
X

N
: 

−
0.

8%

LG
: 4

.1
%

 R
G

L:
 0

.2
%

 
G

LM
: 0

.8
%

 IN
S

: 0
.1

%
 

E
X

N
: 1

2.
2%

LG
: −

1.
5 

R
G

L:
+

1.
9 

G
LM

:+
1.

04
 IN

S
:+

1.
5 

E
X

N
: −

2.
2

LG
: 0

.2
 R

G
L:

 0
.1

 G
LM

: 
1.

3 
IN

S
: 1

.4
 E

X
N

: 2
.6

LD
: −

2.
5 

R
G

L:
 −

0.
3 

G
LM

:+
0.

41
 IN

S
:+

1.
6 

E
X

N
: −

3.
8

LD
: Q

D
 E

X
: T

w
ic

e 
d

ai
ly

 G
L:

 O
D

 R
S

: 
O

D
 IN

S
:M

D

LD
: I

nj
ec

te
d

 R
G

L:
 

O
ra

l G
LM

: O
ra

l E
X

N
: 

In
je

ct
ed

 IN
S

: I
nj

ec
te

d

M
ix

ed

Lü
d

em
an

n 
et

 
al

22
 2

01
5†

V
G

V
G

: −
0.

3%
 L

G
: −

0.
5%

V
G

: 1
5%

 L
G

: 3
7.

5%
V

G
: −

0.
1 

LG
: −

2.
2

N
D

N
D

V
G

: Q
D

 L
G

: Q
D

V
G

: O
ra

l L
G

: I
nj

ec
te

d
In

je
ct

io
n 

ex
p

er
ie

nc
ed

P
oo

n 
et

 a
l23

 
20

18
D

G
D

G
: 5

3.
2%

 a
ch

ie
ve

 
H

b
A

1c
 g

oa
l I

N
S

: 
30

.9
%

 a
ch

ie
ve

 H
b

A
1c

 
go

al
.

D
G

: N
au

se
a 

15
.4

%
 

P
an

cr
ea

tit
is

 0
.7

%
 in

 fi
rs

t 
18

 m
on

th
s 

IN
S

: N
au

se
a 

1.
5%

, P
an

cr
ea

tit
is

 0
%

D
G

: −
1.

87
 IN

S
:+

1.
44

D
G

: 5
 e

ve
nt

s 
in

 1
 y

ea
r 

IN
S

: 8
 e

ve
nt

s 
in

 1
 y

ea
r

N
D

D
G

: Q
W

 IN
S

: M
D

D
G

: S
in

gl
e 

p
re

fil
le

d
 p

en
 

re
ad

y.
 IN

S
: M

ul
tip

le
 

d
os

e 
p

re
fil

le
d

 p
en

s,
 

tit
ra

tio
n 

re
q

ui
re

d
.

In
je

ct
io

n 
na

iv
e

*O
nl

y 
lis

te
d

 n
au

se
a 

as
 a

n 
ad

ve
rs

e 
ef

fe
ct

, b
lo

od
 p

re
ss

ur
e 

ch
an

ge
 a

ss
es

se
d

 a
s 

sy
st

ol
ic

 b
lo

od
 p

re
ss

ur
e 

ch
an

ge
.

†A
tt

rib
ut

e 
va

lu
es

 a
re

 r
es

ul
ts

 fr
om

 t
he

 c
ro

ss
- o

ve
r 

tr
ia

l.
B

ID
, t

w
ic

e 
d

ai
ly

; D
G

, d
ul

ag
lu

tid
e;

 E
X

N
, e

xe
na

tid
e;

 G
LM

, g
lim

ep
iri

d
e;

 G
LP

-1
 R

A
, g

lu
ca

go
n-

 lik
e 

p
ep

tid
e-

1 
re

ce
p

to
r 

ag
on

is
ts

; I
N

S
, i

ns
ul

in
; L

G
, l

ira
gl

ut
id

e;
 M

D
, m

ul
tip

le
 d

ai
ly

; N
D

, n
o 

d
at

a;
 O

D
, o

nc
e 

d
ai

ly
; Q

D
, o

nc
e 

d
ai

ly
; Q

W
, o

nc
e 

w
ee

kl
y;

 R
G

L,
 

ro
si

gl
ita

zo
ne

; S
G

, s
ita

gl
ip

tin
; V

G
, v

ild
ag

lip
tin

.



10 González- González JG, et al. BMJ Open 2021;11:e049130. doi:10.1136/bmjopen-2021-049130

Open access 

Ta
b

le
 4

 
D

ru
g 

p
re

fe
re

nc
es

 a
nd

 a
tt

rib
ut

es
 le

ad
in

g 
to

 p
re

fe
re

nc
e 

am
on

g 
in

cl
ud

ed
 s

tu
d

ie
s

A
ut

ho
r, 

ye
ar

D
ru

g
 p

re
fe

re
nc

e 
(a

s 
m

ea
su

re
d

)
U

ni
t 

o
f 

m
ea

su
re

m
en

t 
fo

r 
d

ru
g

 a
tt

ri
b

ut
e 

as
se

ss
m

en
t

S
ca

le
A

tt
ri

b
ut

es
 (a

tt
ri

b
ut

e 
w

ei
g

ht
)

B
oy

e 
et

 a
l24

 2
01

9
D

ul
ag

lu
tid

e:
 8

8.
4%

 
S

em
ag

lu
tid

e:
 1

1.
6%

U
til

ity
 (9

5%
 C

I)
0–

1 
0=

d
ea

th
 1

=
fu

ll 
he

al
th

O
ra

l :
 0

.9
 (0

.8
9–

0.
91

) o
ra

l+
d

ul
ag

lu
tid

e 
d

ev
ic

e 
: 0

.8
9 

(0
.8

8–
0.

9)
 o

ra
l+

se
m

ag
lu

tid
e 

d
ev

ic
e 

: 0
.8

8 
(0

.8
7–

0.
89

)

B
ro

ok
s 

et
 a

l25
 2

01
9

D
ul

ag
lu

tid
e:

 2
0%

 
S

em
ag

lu
tid

e:
 8

0%
U

til
ity

 c
oe

ffi
ci

en
t 

(S
E

)
0 

N
o 

Li
m

it
C

ar
d

io
va

sc
ul

ar
 d

is
ea

se
 r

ed
uc

tio
n:

 1
.0

8 
(0

.0
5)

 H
b

A
1c

 r
ed

uc
tio

n:
 0

.6
0 

(0
.0

7)
 a

vo
id

an
ce

 o
f n

au
se

a:
 0

.5
5 

(0
.0

8)
 

M
et

ho
d

 o
f a

d
m

in
is

tr
at

io
n:

 0
.0

5 
(0

.0
5)

D
ib

on
av

en
tu

ra
 e

t 
al

19
 2

01
0

S
ita

gl
ip

tin
: 8

4.
4%

 
Li

ra
gl

ut
id

e:
 1

5.
6%

R
an

ke
d

 im
p

or
ta

nc
e 

(S
D

)
0 

N
o 

lim
it

E
ffe

ct
iv

en
es

s 
of

 m
ed

ic
at

io
n 

(0
.6

%
 d

iff
er

en
ce

 in
 H

B
A

1c
): 

4.
49

 (0
.8

4)
 E

xp
er

ie
nc

e 
of

 p
re

sc
rib

in
g 

P
hy

si
ci

an
 w

ith
 

m
ed

ic
at

io
n:

 4
.1

1 
(0

.9
6)

 s
id

e 
ef

fe
ct

s:
 3

.9
2 

(1
.1

7)
 m

et
ho

d
 o

f a
d

m
in

is
tr

at
io

n 
(o

ra
l v

s 
in

je
ct

ab
le

): 
3.

86
 (1

.2
3)

 O
ut

- 
of

- p
oc

ke
t 

co
st

s 
of

 m
ed

ic
at

io
n:

 3
.4

2 
(1

.4
3)

E
va

ns
 e

t 
al

20
 2

01
3

Li
ra

gl
ut

id
e:

 6
2.

5%
 

S
ita

gl
ip

tin
: 3

7.
5%

M
os

t 
im

p
or

ta
nt

 a
tt

rib
ut

e 
ac

co
rd

in
g 

to
 p

re
fe

rr
ed

 d
ru

g
0%

–1
00

%
Li

ra
gl

ut
id

e:
 w

ei
gh

t 
lo

ss
, 6

1%
 s

ita
gl

ip
tin

: o
ra

l a
d

m
in

is
tr

at
io

n,
 6

6%

G
el

ho
rn

 e
t 

al
27

 2
01

5
D

ul
ag

lu
tid

e:
 8

3.
1%

 
Li

ra
gl

ut
id

e:
 1

6.
9%

R
el

at
iv

e 
im

p
or

ta
nc

e
0%

–1
00

%
D

os
in

g 
fr

eq
ue

nc
y:

 4
1.

6%
 t

yp
e 

of
 d

el
iv

er
y 

sy
st

em
: 3

5.
5%

 fr
eq

ue
nc

y 
of

 n
au

se
a:

 1
0.

4%
 w

t 
ch

an
ge

: 5
.9

%
 

H
b

A
1c

 c
ha

ng
e:

 3
.6

%
 lo

w
 b

lo
od

 s
ug

ar
 e

ve
nt

s 
(h

yp
og

ly
ca

em
ic

): 
3.

0%

G
el

ho
rn

 e
t 

al
28

 2
01

6
D

ul
ag

lu
tid

e:
 9

4.
5%

 
Li

ra
gl

ut
id

e:
 5

.5
%

R
el

at
iv

e 
im

p
or

ta
nc

e
0%

–1
00

%
D

os
in

g 
fr

eq
ue

nc
y:

 4
4.

1%
, t

yp
e 

of
 d

el
iv

er
y 

sy
st

em
: 2

6.
3%

 fr
eq

ue
nc

y 
of

 n
au

se
a:

 1
5.

1%
 fr

eq
ue

nc
y 

of
 

hy
p

og
ly

ca
em

ic
: 7

.4
%

 w
t 

ch
an

ge
: 6

.2
%

 H
b

A
1c

 c
ha

ng
e:

 1
.0

%

H
au

b
er

 e
t 

al
26

 2
01

5
N

A
R

el
at

iv
e 

im
p

or
ta

nc
e

0 
N

o 
lim

it
W

ee
kl

y 
in

je
ct

io
n 

fr
eq

ue
nc

y 
(v

s 
d

ai
ly

) s
ho

rt
er

 a
nd

 t
hi

nn
er

 n
ee

d
le

 (v
s 

lo
ng

er
 a

nd
 t

hi
ck

er
) e

lim
in

at
in

g 
in

je
ct

io
n 

si
te

 r
ea

ct
io

ns

Je
nd

le
 e

t 
al

21
 2

01
2

O
ve

ra
ll 

p
ar

tic
ip

an
ts

 w
er

e 
w

ill
in

g 
to

 p
ay

 m
or

e 
fo

r 
lir

ag
lu

tid
e 

co
m

p
ar

ed
 w

ith
 

al
l o

th
er

 d
ru

gs
. (

tw
ic

e 
d

ai
ly

 E
X

N
, R

G
L,

 G
LI

, I
N

S
)

P
re

p
ar

ed
 t

o 
p

ay
 a

n 
ex

tr
a 

Î/
d

ay
 fo

r 
lir

ag
lu

tid
e

0 
N

o 
lim

it
C

ha
ng

e 
in

 b
od

y 
w

ei
gh

t 
R

G
L:

 2
.7

, I
N

S
: 2

.3
5,

 G
LI

: 1
.8

7,
 E

X
N

: −
0.

46
 m

et
ho

d
 o

f a
d

m
in

is
tr

at
io

n 
E

X
N

:1
.0

4,
 IN

S
: 

0.
0,

 R
G

L:
 −

1.
3,

 G
LI

: −
0.

82
 c

ha
ng

e 
in

 H
B

A
1c

 R
G

L:
 0

.9
5,

 G
LI

: 0
.4

3,
 E

X
N

: 0
.2

7,
 IN

S
: 0

.0
4 

ch
an

ge
 in

 s
ys

to
lic

 
B

P
: I

N
S

: 0
.6

5,
 G

LI
: 0

.4
6,

 R
G

L:
 0

.3
4,

 E
X

N
: −

0.
2 

na
us

ea
 E

X
N

: 0
.0

8,
 G

LI
: −

0.
03

, R
G

L:
 −

0.
04

, I
N

S
: −

0.
04

 
hy

p
og

ly
ca

em
ic

 r
at

e:
 E

X
N

: 0
.0

7,
 G

LI
: 0

.0
3,

 IN
S

: 0
.0

3,
 R

G
L:

 0
.0

Lü
d

em
an

n 
et

 a
l 22

 2
01

5
V

ild
ag

lip
tin

: 5
1.

7%
 

Li
ra

gl
ut

id
e:

 4
8.

3%
P

at
ie

nt
 p

re
fe

re
nc

e 
ac

co
rd

in
g 

to
 d

ru
g 

ch
oi

ce
0%

 t
o 

10
0%

 
(Im

p
or

ta
nt

 a
nd

 V
er

y 
im

p
or

ta
nt

.)§

H
ow

 y
ou

 t
ak

e 
th

e 
m

ed
ic

at
io

n:
 V

G
: 7

1%
, L

G
: 4

4.
8%

 S
id

e 
ef

fe
ct

s 
(n

au
se

a,
 v

om
iti

ng
 a

nd
 d

ia
rr

ho
ea

): 
V

G
: 

67
.8

%
, L

G
: 4

1.
4%

 b
lo

od
 s

ug
ar

 lo
w

er
in

g:
 V

G
: 7

7.
4%

, L
G

: 7
5.

9%
 w

t 
lo

ss
 a

nd
 b

lo
od

 p
re

ss
ur

e 
d

ec
re

as
e:

 V
G

: 
64

.6
%

, L
G

: 6
5.

5%

M
at

za
 e

t 
al

29
 2

01
7

N
A

H
ea

lth
- S

ta
te

 u
til

ity
*

0–
1 

0=
d

ea
th

 1
=

fu
ll 

he
al

th
A

: 0
.8

8;
 B

: 0
.8

5;
 C

: 0
.8

6;
 D

: 0
.8

6;
 E

: 0
.8

7;
 F

: 0
.8

7;
 G

: 0
.8

7

M
at

za
 e

t 
al

31
 2

01
8a

N
A

H
ea

lth
- S

ta
te

 u
til

ity
*

0–
1 

0=
d

ea
th

 1
=

fu
ll 

he
al

th
A

: 0
.9

; B
: 0

.8
6;

 C
: 0

.8
7;

 D
: 0

.8
7;

 E
: 0

.8
8;

 F
: 0

.8
8;

 G
: 0

.8

M
at

za
 e

t 
al

30
 2

01
8b

D
ul

ag
lu

tid
e:

 7
0.

7%
‡ 

Li
ra

gl
ut

id
e:

 2
2.

4%
 ‡

D
ID

- P
Q

 s
co

re
s

P
re

fe
r/

st
ro

ng
ly

 
p

re
fe

r 
d

ru
g 

p
er

ce
nt

ag
e 

0%
 t

o 
10

0%

E
as

e 
of

 fi
tt

in
g 

th
e 

in
je

ct
io

n:
 7

2.
1%

 D
G

 e
as

e 
p

re
p

ar
in

g 
in

je
ct

io
n:

 6
7.

2%
 D

G
 t

im
e 

to
 p

re
p

ar
e:

 6
7.

2%
 D

G
 

co
nfi

d
en

ce
 o

f u
si

ng
 c

or
re

ct
ly

: 6
5.

5%
 D

G
 e

as
e 

of
 b

rin
gi

ng
 in

je
ct

io
n 

d
ev

ic
e:

 6
3.

8%
 D

G
 c

on
fid

en
ce

 in
je

ct
io

n:
 

60
.3

%
 D

G
 n

ee
d

le
 s

iz
e:

 6
0.

4%
 D

G

M
at

za
 e

t 
al

32
 2

02
0

D
ul

ag
lu

tid
e:

 8
4.

2%
 

S
em

ag
lu

tid
e:

 1
2.

3%
P

at
ie

nt
 p

re
fe

re
nc

e
0%

–1
00

%
D

ul
ag

lu
tid

e 
p

re
fe

re
nc

e:
 d

ev
ic

e'
s 

ea
se

 o
f u

se
 9

2.
7%

, r
ea

so
ns

 r
el

at
ed

 t
o 

th
e 

ne
ed

le
 3

3.
3%

, e
as

e 
of

 le
ar

ni
ng

 t
o 

us
e 

th
e 

d
ev

ic
e 

17
.6

%
 li

ra
gl

ut
id

e 
p

re
fe

re
nc

e:
 d

ev
ic

e 
ca

n 
b

e 
us

ed
 m

ul
tip

le
 t

im
es

 3
9.

5%
, e

as
e 

of
 u

se
 2

6.
3%

, 
le

ss
 g

en
er

at
io

n 
of

 p
la

st
ic

 w
as

te
 2

6.
3%

P
ol

st
er

 e
t 

al
33

 2
01

0
Li

ra
gl

ut
id

e:
 0

.9
7 

(C
I 0

.9
6 

to
 0

.9
8)

 E
xe

na
tid

e 
Tw

ic
e 

d
ai

ly
: 0

.9
4 

(C
I 0

.9
2 

to
 

0.
95

5)

R
el

at
iv

e 
Im

p
or

ta
nc

e†
 (H

ea
lth

 
U

til
ity

)
0%

–1
00

%
E

ffi
ca

cy
: 3

9%
 (0

.0
16

) n
au

se
a:

 3
0%

 (0
.0

11
) h

yp
og

ly
ca

em
ic

: 1
7%

 (0
.0

06
) d

os
in

g 
sc

he
d

ul
e:

 1
4%

 (0
.0

05
)

P
oo

n 
et

 a
l23

 2
01

8
D

ul
ag

lu
tid

e:
 7

5%
 In

su
lin

 
gl

ar
gi

ne
: 2

5%
R

el
at

iv
e 

Im
p

or
ta

nc
e

0%
–1

00
%

D
el

iv
er

y 
sy

st
em

: 1
9.

8 
%

 G
I e

ffe
ct

s:
 1

8.
2%

 d
os

in
g 

fr
eq

ue
nc

y:
 1

7.
7%

 w
t 

ch
an

ge
: 1

5.
6%

 H
b

A
1c

ha
ng

e:
 1

4.
2%

 
fr

eq
ue

nc
y 

of
 p

an
cr

ea
tit

is
: 1

2.
3%

 fr
eq

ue
nc

y 
of

 h
yp

og
ly

ca
em

ic
: 2

.2
%

Q
in

 e
t 

al
34

 2
01

7a
E

xe
na

tid
e 

Q
W

: 7
8.

60
%

 
Li

ra
gl

ut
id

e:
 2

1.
40

%
O

R
 (9

5%
 C

I)
0 

N
o 

lim
it

Le
ss

 s
id

e 
ef

fe
ct

s:
 2

.6
6 

(2
.5

1–
2.

82
) E

ffi
ca

cy
 (<

1.
5 

p
ts

 H
b

A
1c

): 
2.

57
 (2

.3
6–

2.
80

4)
 O

nc
e 

w
ee

kl
y 

d
os

in
g 

fr
eq

ue
nc

y:
 2

.2
5 

(2
.1

3–
2.

38
) m

ul
tiu

se
 p

en
: 1

.7
09

 (1
.5

5–
1.

88
) n

ee
d

le
 s

iz
e,

 d
ev

ic
e 

si
ze

 a
nd

 t
itr

at
io

n 
w

er
e 

no
t 

si
gn

ifi
ca

nt
 in

 p
at

ie
nt

’s
 p

re
fe

re
nc

e

Q
in

 e
t 

al
35

 2
01

7b
Li

ra
gl

ut
id

e:
 2

1.
40

%
 

E
xe

na
tid

e 
Q

W
: 7

8.
60

%
O

R
 (9

5%
 C

I)
0 

N
o 

lim
it

Le
ss

 s
id

e 
ef

fe
ct

s:
 2

.6
6 

ef
fic

ac
y 

(<
1.

5 
H

b
a1

c)
: 2

.5
7 

w
ee

kl
y 

d
os

in
g 

fr
eq

ue
nc

y:
 2

.2
5 

m
ul

tiu
se

 p
en

: 1
.7

09

C
on

tin
ue

d



11González- González JG, et al. BMJ Open 2021;11:e049130. doi:10.1136/bmjopen-2021-049130

Open access

DISCUSSION
In this systematic review, we found no direct evidence 
to inform judgements about how patients with type 2 
diabetes considering SGLT- 2i and GLP-1 RA value estab-
lished 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 analysing 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-
vascular or macrovascular outcomes.36

The evidence on burden of treatment serves as a 
reminder to guideline panels often restricting judge-
ments 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.2 Indeed, the BMJ Rapid Recommendations 
put great emphasis on this evidence, directly impacting 
recommendations favouring SGLT- 2i over GLP-1 RA.

This review has multiple strengths. We used of a 
previously validated search strategy to perform system-
atic 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 specialised tool for patients’ pref-
erence 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 emphasised issues about the applicability of 
findings of this review to the BMJ Rapid Recommenda-
tions (Box 1).

We acknowledge there are several important limita-
tions in our study. Our results are based mostly on studies 
graded at high risk of bias due to important methodolog-
ical 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 treat-
ments for diabetes such as SGLT- 2i, therefore, we could A
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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 clini-
cians. Some explanations on the absence of studies eval-
uating preferences for and among SGLT- 2i could be that 
they are relatively new when compared with GLP-1 RA 
(the first SGLT- 2i to be approved by the Food and Drug 
Administration was canagliflozin in 2013, compared with 
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 demon-
strate a patient preference tendency between GLP-1 RA 
and SGLT- 2i. Clinicians should individualise 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 treat-
ment 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.

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 
emphasise the importance of standardising the way in 
which drug profiles are presented in values and prefer-
ences 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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