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SYSTEMATIC REVIEW AND META-ANALYSIS

Effect of Hemoglobin Alc Reduction or
Weight Reduction on Blood Pressure in
Glucagon-Like Peptide-1 Receptor Agonist
and Sodium-Glucose Cotransporter-2
Inhibitor Treatment in Type 2 Diabetes
Mellitus: A Meta-Analysis

Mengdie Hu, MD; Xiaoling Cai ", MD; Wenjia Yang, MD; Simin Zhang, MD; Lin Nie, MD; Linong Ji “*, MD

BACKGROUND: Glucagon-like peptide-1 receptor agonists (GLP-1RAs) and sodium-glucose cotransporter-2 inhibitors (SGLT2is)
have shown their beneficial effects on cardiovascular outcomes and multiple cardiovascular risk factors, including hyperten-
sion. However, the mechanism of blood pressure (BP)-lowering effects of these agents has not been elucidated. This study
aims to evaluate the effect of hemoglobin Alc reduction or body weight reduction with GLP-1RA treatment and SGLT2i treat-
ment on BP changes in patients with type 2 diabetes mellitus.

METHODS AND RESULTS: Studies were identified by a search of MEDLINE, EMBASE, and the Cochrane Central Register until
June 2019. Meta-regression analysis was performed to evaluate the association between hemoglobin Alc reduction or body
weight reduction and changes of BP. A total of 184 trials were included. Both GLP-1RA and SGLT2i led to significant reduc-
tions in systolic BP (weighted mean difference, —2.856 and —4.331 mm Hg, respectively; P<0.001 for both) and diastolic BP
(weighted mean difference, —0.898 and -2.279 mm Hg, respectively; P<0.001 for both). For both drug classes, hemoglobin
Alc reduction was not independently associated with systolic BP reduction or diastolic BP reduction. In GLP-1RA treatment,
weight reduction was positively associated with systolic BP reduction and diastolic BP reduction (3=0.821 and [(3=0.287,
respectively; P<0.001 for both). In SGLT2i treatment, weight loss was significantly associated with systolic BP reduction
(B=0.820; P=0.001) but was not associated with diastolic BP reduction.

CONCLUSIONS: Treatment with GLP-1RA and SGLT2i led to significant reductions in BP in patients with type 2 diabetes mel-
litus. Weight reduction was significantly and independently associated with BP reductions in GLP-1RA treatment and SGLT2i
treatment.
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a high risk of macrovascular events and micro- cular disease and microvascular complications.*® It
vascular disease.'® Hypertension is a common  was demonstrated that optimal blood pressure (BP)
comorbidity that affects more than half of patients control could reduce the risks of all-cause mortality,

Type 2 diabetes mellitus (T2DM) is associated with with T2DM and contributes to the risk of cardiovas-
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CLINICAL PERSPECTIVE

What Is New?

e To date, 2 classes of antidiabetic agents, gluca-
gon-like peptide-1 receptor agonist (GLP-1RA)
and sodium-glucose cotransporter-2  inhibitor
(SGLT2i), have been shown to improve cardio-
vascular outcomes and multiple cardiovascular
risk factors, including hypertension; however, the
mechanism of blood pressure (BP)-lowering ef-
fects of these drugs has not been fully elucidated.

e FEvidence for the association between glycemic
control or weight reduction and the BP changes
provided a mix of results.

e The effect of hemoglobin Alc reduction or
weight reduction on BP changes in GLP-1RA
treatment and SGLT2i treatment is evaluated in
this study.

What Are the Clinical Implications?

e Weight reduction, not hemoglobin Alc reduc-
tion, is positively associated with BP reductions
in GLP-1RA treatment and SGLT2i treatment.

e The findings of the present study might offer
some insight into the potential mechanism by
which GLP-1RA and SGLT2i reduce BP in pa-
tients with diabetes mellitus.

e Treatment with GLP-1RA and SGLT2i results in
weight loss and BP reduction in patients with
diabetes mellitus, and these effects are attrac-
tive therapeutic properties in the management
of type 2 diabetes mellitus.

Nonstandard Abbreviations and Acronyms

DBP diastolic blood pressure

GLP-1 glucagon-like peptide-1

GLP-1RA glucagon-like peptide-1 receptor
agonist

SBP systolic blood pressure

SGLT2i sodium-glucose cotransporter-2
inhibitor

T2DM type 2 diabetes mellitus

WMD weighted mean difference

cardiovascular disease, stroke, as well as diabetic
retinopathy and albuminuria in patients with T2DM.8
BP control is therefore an important strategy for im-
proving the prognosis of patients with T2DM.

Two classes of antidiabetic agents, glucagon-like
peptide-1 receptor agonists (GLP-1RAs)~"9 and sodium-
glucose cotransporter-2  inhibitors  (SGLT2is),""-"®
showed their beneficial effects on cardiovascular

J Am Heart Assoc. 2020;9:e015323. DOI: 10.1161/JAHA.119.015323

HbA1c or Weight Reduction and Blood Pressure

outcomes and multiple cardiovascular risk factors, in-
cluding hypertension. The BP-lowering effects of these
2 agents were established recently,'*'® but the exact
mechanisms accounting for their antinypertensive ef-
fects were not elucidated yet. It was suggested that the
BP reduction of GLP-1RA treatment and SGLT2i treat-
ment might be in part via weight loss."”""® In addition, it
was supposed that endothelial dysfunction and arterial
stiffness induced by hyperglycemia might be involved in
the pathogenesis of hypertension.?®?! Thus, improve-
ment in glycemic control may indirectly contribute to the
BP-lowering effect of these agents.

Previously, a pooled data analysis demonstrated
that improved glycemic control and weight reduction
was associated with BP reduction in patients with
T2DM treated with exenatide.?? Furthermore, pooled
analyses indicated that the weight loss associated
with dapagliflozin and canagliflozin contributed to the
reduction in systolic BP (SBP).232* However, results
from another study found a weak correlation between
weight lost and reduction in SBP in exenatide-treated
patients.?® In addition, in a meta-analysis evaluating
the effects of SGLT2i on 24-hour ambulatory BP, no
significant association was observed between 24-hour
ambulatory BP and change in body weight.?® Some
researchers indicated that the BP-lowering effect oc-
curred earlier than any significant weight loss in GLP-
1RA treatment?—2° and SGLT2i treatment,®° suggesting
that the BP reduction may be mediated through mech-
anisms other than weight loss. To date, evidence for
the association between blood glucose changes or
weight reduction and the BP changes provided a mix
of results.

Therefore, the aim of this meta-analysis is to eval-
uate the effect of hemoglobin Alc (HbA1c) reduction
or body weight reduction on BP changes in GLP-
1RA treatment and SGLT2i treatment in patients with
T2DM.

METHODS

The data that support the findings of this study are
available from the corresponding author on reason-
able request.

Search Strategy
This meta-analysis was conducted according to
the approach recommended by the Preferred
Reporting ltems for Systematic Reviews and Meta-
Analyses guidelines.®" The study protocol is avail-
able in the International Prospective Register of
Systematic Reviews, PROSPERO (registration Nos.
CRD42018108738 and CRD42018105041).

Studies were identified by a literature search of
MEDLINE, EMBASE, and the Cochrane Central Register
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of Controlled Trials until June 2019. The overall search-
ing strategy was performed using T2DM separately
with the following terms: GLP-1RA, albiglutide, dula-
glutide, exenatide, liraglutide, lixisenatide, semaglu-
tide, taspoglutide, SGLT2i, dapagliflozin, canagliflozin,
empagliflozin, ipragliflozin, tofogliflozin, luseogliflozin,
ertuglifiozin, remogliflozin, and sotagliflozin. Complete
details of the search strategy are shown in Data S1.

Study Selection and Data Extraction
Studies were included if they met the following cri-
teria: (1) randomized controlled trials comparing the
efficacy and safety of GLP-1RA or SGLT2i with pla-
cebo or other antidiabetic agents in participants with
T2DM; (2) studies with duration >4 weeks; (3) the
primary outcome was change in HbAlc, weight, or
BP; cardiovascular outcome trials that reported BP
changes from baseline were also included; and (4)
studies that reported BP changes from baseline with
mean difference.

The exclusion criteria were as follows: (1) non-ran-
domized controlled trials; (2) studies in patients with type
1 diabetes mellitus; (3) studies with duration <4 weeks;
(3) studies that did not report BP changes from base-
line; and (4) studies that did not report SD, SE, or 95%
Cl of BP changes. Extension studies were excluded
from this meta-analysis to minimize the variations.

Two review authors (M.H. and S.Z.) independently
performed the data extraction from each publication
using a standardized form: publication data (study
title, first author, publication year, and source of pub-
lication), study design, baseline characteristics of the
study population (sample size, sex, age, body mass
index [BMI], duration of T2DM, and baseline BP), de-
scription of the study drugs and dosages, duration of
follow-up, and changes of HbA1c, body weight, SBP,
and diastolic BP (DBP) from baseline to study end
point. Disagreements or discrepancies were resolved
by discussion among the 2 review authors and a third
investigator (W.Y.).

Assessment of Methodological Quality
The quality of each study was evaluated according to
criteria provided in the Cochrane Handbook.?? Each
trial was judged into low, high, or unclear risk of bias for
the following aspects: sequence generation, allocation
concealment, blinding of participants and personnel,
blinding of outcome assessors, incomplete outcome
data, selective outcome reporting, and other sources
of bias.

Statistical Analysis

In this meta-analysis, weighted mean difference
(WMD) and 95% CI were calculated using inverse
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variance weighted random effect model to evaluate
the changes of HbAlc, body weight, SBP, and DBP
from baseline in GLP-1RA and SGLT2i treatments.
For placebo-controlled trials and active-controlled
trials, variables compared with placebo or differ-
ent classes of comparators were also calculated.
Meta-regression analysis was performed to evaluate
the association between HbA1c reduction or body
weight reduction and changes of BP. Confounding
factors, including age, sex, BMI, and duration of
diabetes mellitus, were adjusted by using multivari-
able meta-regression analysis. Subgroup analyses
were performed by pooling data for each individual
GLP-1RA and SGLT2i separately. If trials with >1
intervention group were identified, we determined
which treatment groups in the study are relevant
to our meta-analysis/subgroup analysis, according
to the Cochrane Handbook,®? and only these treat-
ment groups were used in analyses. The number
of observations refers to the number of treatment
group (group of participants who receive GLP-1RA
or SGLT2i treatment) of studies. The heterogeneity
among studies was assessed using the Higgins I
statistics. Publication bias was assessed via a visual
inspection of the funnel plot and Egger’s test. All sta-
tistical analyses were conducted using STATA statis-
tical software package, version 14.0.

RESULTS

Search Selection and Characteristics
Details of the study selection process are presented
by a flowchart (Figure 1). Finally, a total of 184 stud-
ies were included in the meta-analysis, including 89
studies with GLP-1RA treatment and 94 studies with
SGLT2i treatment. One study compared the efficacy
and safety of coinitiation of the GLP-1RA and SGLT2i
with either drug alone.®® A total of 44 trials compared
a GLP-1RA with a placebo, and 85 trials compared a
SGLT2i with a placebo.

This meta-analysis was based on data from 61 299
individuals in the GLP-1RA treatment and 40 874 indi-
viduals in the SGLT2i treatment. Characteristics of the
individuals receiving GLP-1RA treatment and SGLT2i
treatment in this meta-analysis were shown in Table
S1. The range of age of the patients who received
treatment with GLP-1RA and SGLT2i was from 46.7
to 68.0 years and from 50.6 to 70.9 years, with the
male percentage ranging from 24.8% to 83.0% and
from 28.3% to 83.2%, respectively. The mean SBP
level at randomization was 132.30 mm Hg (range,
122-138 mm Hg) in GLP-1RA trials and 131.90 mm Hg
(range, 122-151 mm Hg) in SGLT2i trials. Mean DBP
level at baseline was 78.66 mm Hg (range, 72.9-
84.8 mm Hg) in GLP-1RA trials and 78.89 mm Hg
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Records identified through
database searching
(n=10962)
3176 Medline
— 1859 GLP-1RA 1317 SGLT2i
3170 EMBASE
H 1894 GLP-1RA 1276 SGLT2i
S - . .
2 4616 CENTRAL Adi:lonalhre:ﬁrds identified
£ 2576 GLP-1RA 2040 SGLT2i rough other sources
= (n=0)
c
)
3
A 4 A\ 4
. Records after duplicates removed
(n=7526)
Qo
=
<
o
o A
5]
&) Records screened R Records excluded
(n=7526) e (n=7131)
v Full-text articles excluded, with reasons
B ' (n=211)
3 Full-text artl.clles. .assessed 111 Did not report blood pressure changes from baseline
= for eligibility ”| 50 Did not evaluate the efficacy of GLP-1RA or SGLT2i
“ (n=395) 44 Duplicated reported trials or extension study
2 Follow-up <4 weeks
__J 2 Pooled-analysis
1 Sub-group analysis
1 Lack of a placebo-arm
°
7} Y
3
= Studies included in
= quantitative synthesis
(meta-analysis)
(n=184)
Figure 1. Flowchart of trial identification for meta-analysis.

CENTRAL indicates Cochrane Central Register of Controlled Trials; GLP-1RA, glucagon-like peptide-1 receptor agonist; and SGLT2i,

sodium-glucose cotransporter-2 inhibitor.

(range, 73.5-91.2 mm Hg) in SGLT2i trials. Clinical
characteristics of included studies with GLP-1RA treat-
ment and SGLT2i treatment are presented as Tables
S2 and S3. The risk of bias was assessed with the
Cochrane Handbook. Details of the quality of bias
assessment were shown in Tables S4 and S5.

BP Changes in GLP-1RA Treatment

Analysis of the pooled data across all studies showed
that GLP-1RA led to significant decreasesin SBP (WMD,
—2.856 mm Hg; 95% CI, -3.017 to -2.695 mm Hg;
P<0.001) and DBP (WMD, -0.898 mm Hg; 95% CI,
-1.007 to -0.789 mm Hg; P<0.001) from baseline
(Figure 2 and Table S6). Compared with placebo,
GLP-1RA resulted in a significantly greater decrease
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in SBP (WMD, -1.724 mm Hg; 95% Cl, -2.043 to
-1.404 mm Hg; P<0.001). GLP-1RA treatment was
also associated with a significantly greater reduction
in SBP in comparison with insulin treatment (WMD,
—2.763 mm Hg; 95% CI, —-3.306 to —-2.220 mm Hg;
P<0.001), sulfonylurea treatment (WMD, —2.721 mm Hg;
95% ClI, -3.459 to -1.983 mm Hg; P<0.001), and
dipeptidyl-peptidase-4 inhibitor treatment (WMD,
-1.150 mm Hg; 95% CI, -1.657 to -0.644 mm Hg;
P<0.001). No significant difference in DBP was found
when GLP-1RA treatment compared with placebo or
active comparator treatment, except for sulfonylureas
treatment (WMD, —1.318 mm Hg; 95% CI, -1.944 to
—0.693 mm Hg; P<0.001). The changes in SBP and
DBP with each individual GLP-1RA treatment were
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A Observations WMD (95% Cl) B Observations WMD (95% Cl)
Comparators* H Comparators* H
Placebo 61 E - -1.724 (-2.043, -1.404) Placebo 54 E [ 0.199 (-0.016, 0.415)
Insulin 22 —— -2.763 (-3.306, -2.220) Insulin 21 H —u— -0.083 (-0.424, 0.259)
Suffonylurea 10 —:-— 2.721 (-3.459, -1.983) Sulfonylurea 5 —.—:H 1,318 (-1.944, -0.693)
DPP-4i 20 H —— -1.150 (-1.657, -0.644) DPP-4i 20 | — -0.332 (-0.730, 0.067)
Treatment therapy E Treatment therapy E
Monotherapy 34 T -2.499 (-2.947, -2.052) Monotherapy 32 —— -0.727 (-1.120, -0.334)
Add-ontherapy 130 l: -2.899 (-3.071, -2.727) Add-ontherapy 124 l: -0.917 (-1.030, -0.804)
Individual H Individual H
Albiglutide 13 E - -1.110 (-1.543, -0.677) Albiglutide 13 E - -0.538 (-0.795, -0.282)
Dulaglutide 28 ! - -1.514 (-1.832, -1.196) Dulaglutide 28 ! - -0.061 (-0.267, 0.144)
Exenatide 34 1:r -3.021 (-3.404, -2.637) Exenatide 33 +E -1.236 (-1.484, -0.987)
Liraglutide 31 —a- -3.107 (-3.508, -2.706) Liraglutide 24 - -0.799 (-1.049, -0.549)
Semaglutide 44 —a E -4.346 (-4.674,-4.019) Semaglutide 44 — E -1.278 (-1.528, -1.029)
Taspoglutide 12 —— -3.164 (-3.823, -2.505) Taspoglutide 12 —a— | -1.471 (-1.883, -1.060)
Study primary endpoint and study duration E Study primary endpoint and study duration E
HbA1c changes 1563 = -2.975 (-3.157,-2.793) HbA1c changes 145 + -0.933 (-1.062, -0.805)
<12weeks 14 — -2.497 (-3.485, -1.510) <12weeks 14 4:_.7, -0.528 (-1.162, 0.105)
12-<26weeks 37 4“7 -2.965 (-3.422, -2.507) 12-<26weeks 37 +i -1.208 (-1.498, -0.918)
26-<52weeks 84 - -3.106 (-3.344, -2.867) 26-<52weeks 78 ]I» -0.883 (-1.058, -0.708)
252 weeks 18 :Lf -2.600 (-2.962, -2.238) 252 weeks 16 ‘Ih’ -0.857 (-1.107, -0.607)
Blood pressure changes 4 E—H -1.904 (-2.865, -0.943) Blood pressure changes 4 E — 0.187 (-0.471, 0.845)
Cardiovascular outcomes 5 . -2.502 (-2.877,-2.127) Cardiovascular outcomes 5 - -0.853 (-1.075, -0.631)
Overall 164 é -2.856 (-3.017, -2.695) Overall 156 é -0.898 (-1.007, -0.789)
(I-square = 78.0% P <0.001) T T " T T d (I-square = 63.3% P <0.001) :—r:——|
-5 -3 -1 0 +1 -2 -1 0 +1
Reduces SBP Increases SBP Reduces DBP  Increases DBP

Figure 2. Forest plots of systolic blood pressure (SBP) changes (A) and diastolic blood pressure (DBP) changes (B) in

glucagon-like peptide-1 receptor agonist (GLP-1RA) treatment.

*Weighted mean difference (WMD) and 95% CI were calculated for a change from baseline to the study end point for GLP-1RA vs
placebo or different classes of comparators. DPP-4i indicates dipeptidyl-peptidase-4 inhibitor; and HbA1c, hemoglobin Aic.

also shown in Table S6. Subgroup analysis stratified
by treatment strategy (monotherapy or combination
therapy), study duration, and study primary end point
showed that the results were similar as the total group,
except for DBP changes in studies with BP change as
the primary end point (WMD, 0.187 mm Hg; 95% Cl,
—-0.471-0.845 mm Hg; P=0.577; Table S7), which may
be attributed to the limited number of studies included
in this subgroup. Statistical tests for the comparisons
of the effect sizes among subgroups were shown in
Table S8. HbA1c and weight changes in GLP-1RA
treatment were shown in Table S9.

BP Changes in SGLT2i Treatment

Treatment with SGLT2i resulted in significant de-
creases in SBP (WMD, -4.331 mm Hg; 95% Cl,
-4.476 to —4.185 mm Hg; P<0.001) and DBP (WMD,
-2.279 mm Hg; 95% ClI, -2.376 to —2.182 mm Hg;
P<0.001) from baseline (Figure 3 and Table S6).
Compared with placebo, SGLT2i treatment led
to a significantly greater reduction in SBP (WMD,
-3.612 mm Hg; 95% CI, -3.844 to -3.379 mm Hg;
P<0.001) and led to a significantly greater reduction
in DBP (WMD, -1.559 mm Hg; 95% Cl, -1.713 to
—1.406 mm Hg; P<0.001). SGLT2i treatment was also
associated with significantly greater decreases in SBP
and DBP in comparison with metformin, sulfonylurea,
and dipeptidyl-peptidase-4 inhibitor treatment. The
changes in SBP and DBP with each individual SGLT2i
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treatment were also shown in Table S6. No significant
differences in BP changes were found by subgroup
analysis stratified by treatment strategy (monotherapy
or combination therapy) and study duration. The effect
of SGLT2i on SBP changes was greater in studies in
which the primary end point was changes in BP (WMD,
—6.331 mm Hg; 95% CI, -6.853 to -5.809 mm Hg;
P<0.001; Table S7). The possible reason is that the
baseline SBP levels of participants were higher in those
studies. Statistical test for the comparisons of the ef-
fect sizes among subgroups were shown in Table S8.
HbA1c and weight changes in SGLT2i treatment were
shown in Table S10.

Effect of HbA1c Change or Weight
Reduction on BP Changes in GLP-1RA
Treatment

In terms of absolute BP changes, HbAlc change
from baseline was significantly associated with SBP
reduction (3=2.538; 95% Cl, 1.652-3.425; P<0.001,
adjusted for age, sex, BMI, and duration of diabetes
mellitus; Figure 4A) and was also significantly associ-
ated with DBP reduction (adjusted 3=0.727; 95% Cl,
0.226-1.227; P=0.005; Figure 4B). In terms of placebo-
corrected BP changes, HbA1c reduction was positively
associated with placebo-corrected reduction in SBP
(adjusted B=3.614; 95% Cl, 2.107-5.122; P<0.001;
Figure S1A) and HbA1c reduction was also positively
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HbA1c or Weight Reduction and Blood Pressure

A Observations WMD (95% CI) Observations WMD (95% CI)
Comparators* ! Comparators* !
Placebo 179 ' - -3.612 (-3.844, -3.379) Placebo 160 ! - -1.559 (-1.713, -1.406)
Metformin 15 - -3.600 (-4.383, -2.818) Metformin 15 ! —a— -1.532 (-2.020, -1.045)
Sulfonylurea 7 e -4.536 (-5.245, -3.826) Sulfonylurea 6 —a— -1.896 (-2.372, -1.420)
DPP-4i 22 I -2.995 (-3.571, -2.418) DPP-4i 20 . —e— -1.583 (-1.995, -1.171)
Treatment therapy ' Treatment therapy E
Monotherapy 53 -4.315 (4,655, -3.976) Monotherapy 48 e -2.113 (-2.344, -1.882)
Add-ontherapy 155 -+ -4.334 (-4.495, -4.173) Add-ontherapy 138 + 2.311 (-2.417, -2.204)
Individual | Individual |
Canaglifiozin 40 - -4.754 (-5.030, -4.478) Canaglifiozin 40 - -2.855 (-3.026, -2.684)
Dapaglifozin 61 - -4.245 (-4.561, -3.930) Dapaglifiozin 46 - -1.986 (-2.226, -1.745)
Empaglifiozin 54 :+ -4.266 (-4.534, -3.998) Empaglifiozin 54 E - -2.044 (-2.209, -1.879)
Ertuglifiozin 23 . -3.838 (4.203, -3.473) Ertuglifiozin 17 T . -1.611(-1.883, -1.339)
Ipraglifiozin 9 | —a— -3.235 (-4.096, -2.374) Ipraglifiozin 8 —— -2.317 (-2.975, -1.659)
Luseogliflozin 10 —— -3.838 (4.753, -2.923) Luseoglifiozin 10 e -1.948 (-2.528, -1.368)
Tofogliflozin 8 om -5.076 (-5.909, -4.244) Tofogliflozin 8 oomy -2.471(-3.053, -1.890)
Study primary endpoint and study duration 1 Study primary endpoint and study duration i
HbA1c changes 191 El -4.047 (-4.204, -3.889) HbA1c changes 170 E - -2.050 (-2.157, -1.944)
<12weeks 50 i -4.145 (-4.566, -3.725) <12weeks 48 e -2.083 (-2.362, -1.803)
12-<26weeks 79 = -3.835 (-4.086, -3.585) 12-<26weeks 68 |- -1.981 (-2.151, -1.812)
26-<52weeks 31 - -4.054 (-4.351, -3.757) 26-<52weeks 24 - -2.057 (-2.270, -1.843)
252 weeks 31 = -4.410 (-4.758, -4.061) 252 weeks 30 . -2.148 (-2.375, -1.921)
Blood pressure changes 14 —— i -6.331 (-6.853, -5.809) Blood pressure changes 13 4:+ -2.434 (-2.740, -2.128)
Overall 208 b -4.331 (4.476, -4.185) Overall 186 S -2.279 (-2.376, -2.182)
(ksquare = 67.6% P <0.001) T A T T (-square = 67.8% P <0.001) r — -
6 4 2 0 -4 3 2 -1 0
Reduces SBP Increases SBP Reduces DBP Increases DBP

Figure 3. Forest plots of systolic blood pressure (SBP) changes (A) and diastolic blood pressure (DBP) changes (B) in

sodium-glucose cotransporter-2 inhibitor (SGLT2i) treatment.

*Weighted mean difference (WMD) and 95% CI were calculated for a change from baseline to the study end point for SGLT2i vs
placebo or different classes of comparators. DPP-4i indicates dipeptidyl-peptidase-4 inhibitor; and HbA1c, hemoglobin Alc.

associated with placebo-corrected reduction in DBP
(adjusted p=1.397; 95% CI, 0.280-2.515; P=0.015;
Figure S1B).

Weight change from baseline was significantly as-
sociated with net changes in SBP and DPB (adjusted
[3=0.904 [95% ClI, 0.739-1.070] and adjusted =0.296
[95% CI, 0.196-0.396], respectively; P<0.001 for both)
in GLP-1RA treatment (Figure 4C and 4D). In terms of
placebo-corrected BP changes, weight reduction was
positively associated with placebo-corrected SBP re-
duction with significance (adjusted =0.523; 95% Cl,
0.270-0.776; P<0.001), but was not associated with
placebo-corrected DBP reduction (Figure S1C and
S1D). Details were shown in Table 1 and Figures S1
through S3.

Effect of HbA1c Change or Weight
Reduction on BP Changes in SGLT2i
Treatment

HbA1c reduction was not associated with SBP reduc-
tion or DBP reduction in SGLT2i treatment (Figure 5A
and 5B). In terms of absolute BP changes, weight re-
duction in SGLT2i was positively associated with SBP
reduction with significance (adjusted 3=0.771; 95% ClI,
0.314-1.228; P=0.001), but was not associated with
DBP reduction (Figure 5C and 5D). In addition, weight
change from baseline was significantly associated
with SBP reduction in SGLT2i monotherapy (adjusted
B=1.211; 95% ClI, 0.140-2.2883; P=0.028), and weight
reduction was also significantly associated with SBP
reduction in SGLT2i add-on therapy (adjusted 3=0.711;
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95% Cl, 0.204-1.219; P=0.007). No significant associa-
tion was observed between weight reduction and DBP
reduction, as either monotherapy or add-on therapy.
In terms of placebo-corrected BP changes, weight
reduction was associated with placebo-corrected
reduction in SBP (adjusted 3=0.965; 95% Cl, 0.456—
1.473; P<0.001; Figure S4C) and weight reduction
was also associated with placebo-corrected reduc-
tion in DBP (adjusted =0.385; 95% CI, 0.042-0.728;
P=0.028; Figure S4D). Details were shown in Table 2
and Figures S4 through S6.

Effects of HbA1c and Weight Reduction
on BP Changes in GLP-1RA and SGLT2i
Treatment

Analyses were conducted to explore the joint ef-
fects of HbA1c and weight reduction on BP changes
(Table 3). In GLP-1RA treatment, the associations
between HbA1c reduction and SBP or DBP reduc-
tion became insignificant after further adjustment for
weight change (Figure 4A and 4B). Weight reduc-
tion was positively associated with SBP reduction
(B=0.821; 95% Cl, 0.631-1.011; P<0.001), and weight
reduction was also positively associated with DBP
reduction (3=0.287; 95% ClI, 0.172-0.4083; P<0.001),
independent of age, sex, BMI, duration of diabetes
mellitus, and change in HbAlc (Figure 4C and 4D).
In SGLT2i treatment, the effect of weight reduction
on SBP change was also significant after adjust-
ment for age, sex, BMI, duration of diabetes mel-
litus, and HbAlc change from baseline (3=0.820;
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Figure 4. Meta-regression analysis of the associations between hemoglobin A1c (HbA1c) reduction or body weight
reduction and blood pressure changes in glucagon-like peptide-1 receptor agonist (GLP-1RA) treatment.

A, Association between HbA1c change from baseline and systolic blood pressure (SBP) change from baseline. B, Association between
HbA1c change from baseline and diastolic blood pressure (DBP) change from baseline. C, Association between weight change from
baseline and SBP change from baseline. D, Association between weight change from baseline and DBP change from baseline. The
size of circles is proportional to the weight of each study in the meta-regression. *Analyses were adjusted for age, sex, body mass

index (BMI), and duration of diabetes mellitus.

95% ClI, 0.332-1.307; P=0.001; Figure 5C). Sex and
antihypertensive therapy did not affect the associa-
tion between weight loss and BP reductions in GLP-
1RA treatment and SGLT2i treatment (Tables S11 and
S12). When data from GLP-1RA studies and SGLT2i
studies were merged into one data set, weight reduc-
tion was also positively and independently associated
with SBP reduction and DBP reduction (3=0.903
[95% ClI, 0.736-1.070] and 3=0.375 [95% ClI, 0.269-
0.482], respectively; P<0.001 for both; Figure S7).
Taken together, weight reduction was significantly
and independently associated with BP reductions in
GLP-1RA treatment and SGLT2i treatment.

Publication Bias

The funnel plots for SBP and DBP analysis in GLP-1RA
studies were symmetry (Figure S8), but Egger’s regres-
sion analysis suggested the presence of publication
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bias in the analysis of DBP (Egger’s test P=0.044). The
funnel plot of SBP changes in SGLT2i studies showed
slight asymmetry (Figure S9A), and Egger’s regres-
sion analysis also detected a potential publication
bias (P=0.025). No evidence of publication bias was
found for DBP analysis in SGLT2i studies by funnel plot
or Egger’s test (P=0.682; Figure S9B). Imputation of
possibly unpublished negative studies by trim-and-fill
method®* did not significantly alter the general results,
suggesting that the publication bias did not impact the
interpretation of the results.

DISCUSSION

To date, among various classes of antihyperglycemic
agents, both GLP-1RA and SGLT2i have been shown
to improve cardiovascular outcomes in patients with
T2DM.3%-%" The cardiovascular benefits of these drugs
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Table 1. Effect of HbA1c Reduction or Weight Reduction on BP Changes in GLP-1RA Treatment
SBP Changes DBP Changes
Variable Coefficient 95% ClI P Value Coefficient 95% ClI P Value
HbA1c change from baseline, %
Total 2.538 1.652, 3.425 <0.001 0.727 0.226, 1.227 0.005
Placebo controlled 3.614 2.107,56.122 <0.001 1.397 0.280, 2.515 0.015
Active controlled 2.392 1.341, 3.443 <0.001 0.580 -0.005, 1.166 0.052
Insulin 1.255 -0.251, 2.761 0.096 0.327 -0.647, 1.302 0.484
Sulfonylurea 2.919 -9.5627, 15.365 0.419
DPP-4i 3.491 0.689, 6.292 0.018 0.228 -1.775, 2.232 0.810
Monotherapy 2144 -0.414, 4.702 0.097 -0.092 -1.658, 1.469 0.904
Add-on therapy 2.598 1.695, 3.600 <0.001 0.790 0.249, 1.331 0.005
Individual
Albiglutide 4102 -6.201, 14.405 0.378 1.257 -3.472, 5.987 0.550
Dulaglutide 3.281 0.526, 6.037 0.022 0.570 -0.476, 1.616 0.271
Exenatide 2105 —-0.100, 4.309 0.061 0.362 -1.073, 1.797 0.608
Liraglutide 0.457 —1.458, 2.3681 0.626 0.065 —-1.565, 1.695 0.934
Semaglutide 4.290 2.432,6.148 <0.001 1.186 0.176, 2.196 0.023
Taspoglutide -2.503 -6.628, 1.621 0.188 -0.141 -2.708, 2.426 0.898
Weight change from baseline, kg
Total 0.904 0.739, 1.070 <0.001 0.296 0.196, 0.396 <0.001
Placebo controlled 0.523 0.270, 0.776 <0.001 0.036 -0.130, 0.203 0.661
Active controlled 0.876 0.660, 1.093 <0.001 0.264 0.134, 0.395 <0.001
Insulin 0.403 -0.159, 0.965 0.147 0.109 —-0.244, 0.463 0.518
Sulfonylurea 0.931 -3.359, 5.221 0.449
DPP-4i 0.733 0.206, 1.259 0.010 0.087 -0.292, 0.466 0.631
Monotherapy 1114 0.530, 1.698 0.001 0.342 —-0.060, 0.744 0.092
Add-on therapy 0.881 0.697, 1.064 <0.001 0.262 0.154, 0.371 <0.001
Individual
Albiglutide 1.481 —-7.048, 10.010 0.694 1.621 —-2.208, 5.450 0.350
Dulaglutide 0.710 -0.081, 1.501 0.076 0.170 -0.135, 0.474 0.260
Exenatide 1.811 1.1565, 2.468 <0.001 0.610 0.053, 1.167 0.033
Liraglutide 0.277 —-0.427, 0.981 0.425 0.151 -0.392, 0.695 0.565
Semaglutide 0.904 0.595, 1.214 <0.001 0.281 0.104, 0.457 0.003
Taspoglutide 0.654 -0.324, 1.632 0.163 0.160 -0.449, 0.769 0.544

Analyses were adjusted for age, sex, body mass index, and duration of diabetes mellitus by meta-regression. BP indicates blood pressure; DBP, diastolic BP;
DPP-4i, dipeptidyl-peptidase-4 inhibitor; GLP-1RA, glucagon-like peptide-1 receptor agonist; HbA1c, hemoglobin Alc; and SBP, systolic BP.

may partly be attributable to their BP-lowering effects. The
present meta-analysis showed that weight reduction, not
HbA1c reduction, was significantly and independently as-
sociated with BP reductions in GLP-1RA and SGLT2i treat-
ment. These results indicated that weight loss contributed
to the BP-lowering effects of GLP-1RA and SGLT2i.

The BP-lowering effects of GLP-1RA and SGLT2i
have been well documented in clinical trials and pre-
vious meta-analyses.®4? It has been reported that
GLP-1RA treatment was associated with significant
reductions in SBP and DBP in comparison with placebo
or other antidiabetic drugs.'®*® Similar results of favor-
able effects of SGLT2i on BP have also been reported
in recent meta-analyses and systematic reviews.?6:4445
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The exact mechanism responsible for the BP-
lowering effects with these agents has not been fully
understood. Weight loss may be one of the import-
ant factors because evidence in clinical trials and
epidemiologic studies showed that weight loss was
associated with reduced BP.46-48 A pooled analysis
of 6 randomized controlled trials reported a weak
correlation between weight loss and reduction in
SBP for exenatide-treated subjects.?® Similarly, a
weak but statistically significant association between
weight reduction and SBP lowering was observed
in another pooled analysis of randomized controlled
trials.%® Both studies showed that the SBP reduc-
tion in GLP-1RA treatment weakly associated with
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Figure 5. Meta-regression analysis of the associations between hemoglobin A1c (HbA1c) reduction or body weight
reduction and blood pressure changes in sodium-glucose cotransporter-2 inhibitor (SGLT2i) treatment.

A, Association between HbA1c change from baseline and systolic blood pressure (SBP) change from baseline. B, Association between
HbA1c change from baseline and diastolic blood pressure (DBP) change from baseline. C, Association between weight change from
baseline and SBP change from baseline. D, Association between weight change from baseline and DBP change from baseline. The
size of circles is proportional to the weight of each study in the meta-regression. *Analyses were adjusted for age, sex, body mass

index (BMI), and duration of diabetes mellitus.

weight loss, but both studies included only 6 trials
and the relationship was calculated by linear correla-
tion without adjusting for possible confounding fac-
tors. In addition, in a meta-analysis of 33 GLP-1RA
trials, the degree of SBP change was not related to
weight loss or improvement in HbAlc, but trials of
patients without T2DM were also included.’® Paul
et al have reported that short-term dynamics of BP
in exenatide treatment were related to concomitant
effects on glycemia and body weight, demonstrating
that improved glycemic control and weight reduction
were associated with BP reduction in treatment with
exenatide.?> Meta-regression analysis in our study
found that weight reduction was significantly asso-
ciated with BP lowering in GLP-1RA treatment, even
after adjusting for possible confounding factors, in-
cluding age, sex, BMI, duration of diabetes mellitus,
and change in HbA1c, indicating that weight loss may
contribute to the BP-lowering effect of GLP-1RA.
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However, results of the joint effects of HbA1c reduc-
tion and weight reduction on BP showed that HbA1c
reduction was not correlated with BP changes after
adjusting for weight loss. It is likely that glycemic
control can be improved by weight loss; therefore,
the effect of HbA1c reduction on BP changes may be
dependent on reduction in weight.

Some researchers indicated that the BP reduc-
tions observed in the clinical trials occurred earlier
than any significant weight loss, suggesting that
GLP-1RA treatment may provide extra benefits inde-
pendent of weight loss that lead to BP lowering.®"%?
Vasodilatation and natriuresis mediated by activation
of glucagon-like peptide-1 (GLP-1) receptor on car-
diovascular and renal tissue likely contribute to the
antihypertensive effect.®% A study found that in-
fusion of recombinant GLP-1 improved endothelial
function in patients with T2DM and established cor-
onary artery disease.®* Moreover, infusion of GLP-1
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Table 2. Effect of HbA1c Reduction or Weight Reduction on BP Changes in SGLT2i Treatment

SBP Changes DBP Changes
Variable Coefficient 95% ClI P Value Coefficient 95% ClI P Value
HbA1c change from baseline, %

Total 0.396 -0.745, 1.537 0.493 0.165 -0.517,0.846 0.633
Placebo controlled -0.237 -1.262, 0.788 0.647 -0.296 -1.005, 0.414 0.410
Active controlled 2.099 -0.256, 4.455 0.078 1.593 -0.036, 3.221 0.055

Metformin

Sulfonylurea

DPP-4i 4.235 -0.735, 9.206 0.086 1.364 -3.183, 5.911 0.501
Monotherapy 0.587 -2.337,3.510 0.684 0.597 -1.273, 2.467 0.516
Add-on therapy 0.350 -0.850, 1.550 0.564 0.198 -0.546, 0.943 0.597
Individual

Canagliflozin -0.412 -2.373, 1.549 0.669 -0.277 -1.275, 0.721 0.572

Dapagliflozin -0.386 2179, 1.407 0.665 -0.303 -1.614, 1.008 0.638

Empagliflozin® 1.059 -0.889, 3.007 0.280 0.574 -0.667, 1.814 0.357

Ertugliflozin 0.870 -1.250, 2.990 0.394 1.891 -1.489, 5.272 0.233

Ipragliflozin -3.190 -2.651, 2173 0.773 -3.958 —-45.880, 37.964 0.724

Luseogliflozin 13.433 -2.002, 28.868 0.073 6.465 -0.086, 13.016 0.052

Tofogliflozin -6.672 -36.852, 23.509 0.442 -8.437 -28.661, 11.788 0.215

Weight change from baseline, kg

Total 0.771 0.314,1.228 0.001 0.254 -0.016, 0.524 0.065
Placebo controlled 0.965 0.456, 1.473 <0.001 0.385 0.042,0.728 0.028
Active controlled 0.924 0.052, 1.796 0.039 0.634 -0.035, 1.302 0.062

Metformin

Sulfonylurea

DPP-4i 0.296 -1.504, 2.096 0.714 -0.519 -2.234, 1196 0.487
Monotherapy 1.211 0.140, 2.283 0.028 0.767 -0.038, 1.572 0.061
Add-on therapy 0.711 0.204, 1.219 0.007 0.238 -0.063, 0.540 0.119
Individual

Canagliflozin 0.763 -0.226, 1.752 0.125 0.343 -0.175, 0.861 0.184

Dapagliflozin 0.818 -0.054, 1.691 0.065 -0.143 -0.812,0.526 0.662

Empagliflozin 0.292 -0.263, 0.847 0.295 0.327 -0.035, 0.689 0.076

Ertugliflozin 0.397 -0.642, 1.435 0.426 0.470 -0.847,1.788 0.434

Ipragliflozin 1.681 -7.405, 10.766 0.597 0.421 -10.693, 11.536 0.885

Luseogliflozin 3.246 0.113, 6.378 0.045 1.365 -0.065, 2.795 0.057

Tofogliflozin -0.534 -8.765, 7.698 0.806 -2.684 -8.459, 3.092 0.184

Analyses were adjusted for age, sex, body mass index, and duration of diabetes mellitus by meta-regression. BP indicates blood pressure; DBP, diastolic BP;
DPP-4i, dipeptidyl-peptidase-4 inhibitor; HbA1c, hemoglobin Alc; SBP, systolic BP; and SGLT2i, sodium-glucose cotransporter-2 inhibitor.
*For empagliflozin, analyses were adjusted for age, sex, and body mass index because most of the studies did not report duration of diabetes mellitus.

enhanced acetylcholine-mediated vasodilation.®® In
patients with T2DM, the administration of exenatide
was associated with increased plasma concentra-
tions of a series of vasodilator and suppression of
renin-angiotensin system.® These results indicated a
potentially direct benefit on vascular factors of GLP-1
in humans. On the other hand, sustained liraglutide
administration increased urinary sodium excretion in
hypertensive subjects with T2DM.5” Similarly, another
study observed intravenous infusions of GLP-1 pro-
moted natriuresis in both healthy and insulin-resistant
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obese men.%® Therefore, GLP-1-induced natriuresis
may provide another mechanism for antihypertensive
effect associated with GLP-1RA.

Several studies reported the association between
weight reduction and BP changes in treatment with
SGLT2i. A previous meta-analysis that involved 6 trials
reported SGLT2i significantly reduced 24-hour ambu-
latory SBP and DBP. However, no significant associ-
ation between change in body weight and 24-hour
BP was observed in the study.?® Pooled data from
placebo-controlled studies in patients with T2DM
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Table 3. Effects of HbA1c and Weight Reduction on BP Changes in GLP-1RA and SGLT2i Treatment

SBP Changes DBP Changes

Change From Baseline Coefficient 95% ClI P Value Coefficient 95% ClI P Value
GLP-1RA

HbA1c change, % 0.736 -0.111, 1.584 0.088 0.081 -0.454, 0.616 0.766

Weight change, kg 0.821 0.631, 1.011 <0.001 0.287 0.172, 0.4083 <0.001
SGLT2i

HbA1c change, % -0.337 -1.501, 0.826 0.567 -0.102 -0.820, 0.616 0.779

Weight change, kg 0.820 0.332, 1.307 0.001 0.268 -0.019, 0.556 0.067

Analysis was performed using meta-regression, with age, sex, body mass index, duration of diabetes mellitus, HbAlc change from baseline, and weight
change from baseline as covariates. BP indicates blood pressure; DBP, diastolic BP; GLP-1RA, glucagon-like peptide-1 receptor agonist; HbA1c, hemoglobin

Alc; SBP, systolic BP; and SGLT2i, sodium-glucose cotransporter-2 inhibitor.

indicated that weight loss contributed to reductions in
BP in treatment with dapagliflozin®* or canagliflozin.?
Data from our meta-analysis also support the evidence
that weight reduction was positively associated with
BP reduction, independent of age, sex, BMI, duration
of diabetes mellitus, and HbA1c reduction. However,
reductions in BP in SGLT2i treatment were also ob-
served before body weight reductions,3%%° suggesting
that the BP-lowering effect of SGLT2i cannot solely
be ascribed to weight loss. Osmotic diuresis and mild
natriuresis are thought to be the most likely explana-
tions for the antihypertensive effect of SGLT2i.59-62
The glucose-based osmotic diuresis leads to an ex-
cess urinary output by 110 to 470 mL/d.%% A 7% re-
duction in plasma volume was observed in patients
with T2DM treated with dapagliflozin, indicating the
diuretic-like capacity of dapagliflozin possibly re-
sulted from enhanced sodium excretion or osmotic
diuresis.®* In addition, reduction in arterial stiffness
induced by SGLT2i might also play a part in BP low-
ering.5%66 Further studies are needed to elucidate the
underlying mechanism by which GLP-1RA and SGLT2i
reduce BP in patients with T2DM.

In the current analysis, there was a greater ef-
fect of GLP-1RA and SGLT2i on SBP compared with
DBP. The differential effects may be attributed to
the mechanism for the antihypertensive actions of
both drugs. In the present study, we demonstrated
that weight loss was associated with BP reductions
in GLP-1RA treatment and SGLT2i treatment. A dif-
ference in response in SBP compared with DBP to
weight reduction was observed in previous meta-
analysis, in which the effects of weight loss appear
to be larger on SBP than on DBP.*487 Moreover,
the BP-lowering effects of GLP-1RA treatment and
SGLT2i treatment are thought to be partly medi-
ated through enhanced urinary sodium excretion.
The magnitude of the association between serum
sodium levels and SBP was greater than DBP.%®
Wannamethee et al®® found a positive association
between serum sodium and SBP in hypertensive
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individuals. Although there was also a slight ten-
dency for DBP to increase with increasing serum
sodium, the trend was not significant. Another pos-
sible explanation of these finding is that the plasma
volume reduction resulting from the increase in uri-
nary glucose excretion induced by SGLT2i%270 and
the relative reduction in intravascular volume re-
sulting from vasodilation induced by GLP-1RA™"72
would be more likely to result in reductions in SBP
compared with DBP.

Our meta-analysis involved a substantial number
of placebo-controlled trials and active-controlled
trials for GLP-1RA or SGLT2i treatment. With data
from 61 299 individuals in the GLP-1RA treatment
and 40 874 individuals in the SGLT2i treatment, our
analysis provided sufficient power to evaluate the
effect of HbA1c reduction or weight reduction on
BP changes in patients with T2DM receiving GLP-
1RA treatment and SGLT2i treatment. However, we
acknowledge several limitations of our study. First,
there was some moderate level of heterogeneity
across studies, which may influence the interpreta-
tion of the results. Data from separate studies were
combined for analysis. Baseline characteristic, agent
dosage, and duration of follow-up varied across
studies, which may cause a high level of heteroge-
neity. Confounding factors, such as the presence
or absence of hypertension diagnosis in the study
population, the background antihypertensive thera-
pies, and changes in medication during the course
of trial, were not available in many of the included
studies, which might be another possible explanation
for the heterogeneity. Second, most of the included
studies were clinical assessment of efficacy of GLP-
1RA and SGLT2i treatment. Therefore, glycemic con-
trol was the primary end point in most of the studies
and changes of BP were typically reported as safety
outcomes or secondary outcomes. Third, the asso-
ciation examined by meta-regression analysis may
not be interpreted as a causal effect. Last, funnel
plot analysis suggested the presence of publication
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bias. Although we used trim-and-fill method to fur-
ther assess the impact of publication bias, our results
should be interpreted with caution.

CONCLUSIONS

Treatment with GLP-1RA and SGLT2i led to signifi-
cant reductions in BP in patients with T2DM. Weight
reduction was significantly and independently asso-
ciated with BP reductions in GLP-1RA treatment and
SGLT2i treatment. These results indicated that weight
loss contributed to the BP-lowering effects of GLP-1RA
and SGLT2i. Further studies are needed to elucidate
the underlying mechanism of the BP-lowering effects
of these 2 drugs and its potential impact on cardiovas-
cular outcomes.
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agonist[Title/Abstract]) OR glucagon like peptide 1 receptor agonists[Title/Abstract])
OR glucagon like peptide 1 agonist[Title/Abstract]) OR glucagon like peptide 1
agonists[Title/Abstract]) OR glp 1 agonist[Title/Abstract]) OR glp 1
agonists[Title/Abstract]) OR glp 1 ra[Title/Abstract]) OR glp 1 ras[Title/Abstract]) OR
glp 1ra[Title/Abstract]) OR glp 1ras[Title/Abstract]) OR glpl receptor
agonist[Title/Abstract]) OR glpl receptor agonists[Title/Abstract]) OR glpl
agonist[Title/Abstract]) OR glp1 agonists[Title/Abstract]) OR glp1 ra[Title/Abstract])
OR glp1 ras[Title/Abstract]) OR glplra[Title/Abstract]) OR glplras[Title/Abstract]) OR

Albiglutide[Title/Abstract]) OR Dulaglutide[Title/Abstract]) OR
Exenatide[Title/Abstract]) OR Liraglutide[Title/Abstract]) OR
Lixisenatide[Title/Abstract]) OR Semaglutide[Title/Abstract]) OR

Taspoglutide[Title/Abstract])) AND (((((((((((((Randomized controlled trial [pt]) OR
Controlled clinical trial[pt]) OR Randomized [tiab]) OR Randomised [tiab]) OR Placebo
[tiab]) OR Drug therapy [sh]) OR Randomly [tiab]) OR Trial [tiab]) OR Groups [tiab]))
NOT (Animals [mh] NOT humans [mh]))))) NOT Review[ptyp])

SGLT2i

((((((((“diabetes mellitus, type 2”[MeSH Terms] OR “type 2 diabetes mellitus”[All Fields]
OR “type 2 diabetes”[All Fields] OR “diabetes mellitus type 2”[All Fields] OR
“T2DM”[AIl  Fields]))) AND  (((((((((((((SGLT*[Title/Abstract]) OR Sodium-Glucose
Transporter*[Title/Abstract]) OR Sodium-Glucose co-Transporter*[Title/Abstract]) OR
Sodium-Glucose cotransporter*[Title/Abstract]) OR dapagliflozin[Title/Abstract]) OR

canagliflozin[Title/Abstract]) OR empagliflozin[Title/Abstract]) OR
ertugliflozin[Title/Abstract]) OR ipragliflozin[Title/Abstract]) OR
luseogliflozin[Title/Abstract]) OR remogliflozin[Title/Abstract]) OR
sotagliflozin[Title/Abstract]) OR tofogliflozin[Title/Abstract])) AND

(CCCCCCCCCC((Randomized controlled trial [pt]) OR Controlled clinical trial[pt]) OR
Randomized [tiab]) OR Randomised [tiab]) OR Placebo [tiab]) OR Drug therapy [sh])
OR Randomly [tiab]) OR Trial [tiab]) OR Groups [tiab])) NOT (Animals [mh] NOT humans
[mh]))))))) NOT Review[ptyp])



EMBASE

GLP-1RA

#1 'non insulin dependent diabetes mellitus'
#2 'type 2 diabetes'

#3  't2dm’

#4 'glucagon-like peptide 1 receptor agonist™'
#5 'glucagon-like peptide 1 agonist*"

#6 'glp-1 receptor agonist*'

#7 'glp-1 agonist*'

#8 'glp-1ra*

#9 'glp-lra*'

#10 'glp1 receptor agonist™'

#11 'glp1 agonist™'

#12 'glpl ra*'

#13 'glplra*'

#14 albiglutide

#15 dulaglutide

#16 exenatide

#17 'exendin 4'

#18 liraglutide

#19 lixisenatide

#20 semaglutide

#21 taspoglutide

#22 #1 OR#2 OR #3

#23 #4 OR #5 OR #6 OR #7 OR #8 OR#9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15
OR #16 OR #17 OR #18 OR #19 OR #20 OR #21
#24 'clinical trial'/de

#25 'randomized controlled trial'/de

#26 'randomization'/de

#27 'single blind procedure'/de

#28 'double blind procedure'/de

#29 'crossover procedure'/de

#30 'placebo’/de

#31 'prospective study'/de

#32 'randomi?ed controlled' NEXT/1 trial*
#33 rct

#34 'randomly allocated'

#35 'allocated randomly'

#36 'random allocation'

#37 allocated NEAR/2 random

#38 single NEXT/1 blind*

#39 double NEXT/1 blind*

#40 (treble OR triple) NEAR/1 blind*



#41 placebo*

#42 #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34
OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41

#43 #22 AND #23 AND #42

#44 #43 AND [embase]/lim NOT ([embase]/lim AND [medline]/lim) NOT (‘animal
experiment'/de OR 'animal model'/de OR 'case report'/de OR 'meta analysis'/de OR
'meta analysis (topic)'/de OR 'network meta-analysis'/de OR 'systematic review'/de OR
'systematic review (topic)'/de)

#46. #45 NOT ('chapter'/it OR 'conference review'/it OR 'editorial'/it OR 'erratum'/it
OR 'review'/it)

SGLT2i

#1 'non insulin dependent diabetes mellitus'
#2 'type 2 diabetes'

#3  't2dm'

#4  sglt*

#5 'sodium-glucose transporter*"
#6 'sodium-glucose co-transporter®'
#7 'sodium-glucose cotransporter*'
#8 dapagliflozin

#9 canagliflozin

#10 empagliflozin

#11 ertugliflozin

#12 ipragliflozin

#13 luseogliflozin

#14 Remogliflozin

#15 sotagliflozin

#16 tofogliflozin

#17 #1 OR #2 OR #3

#18 #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15
OR #16

#19 'clinical trial'/de

#20 'randomized controlled trial'/de
#21 'randomization'/de

#22 'single blind procedure'/de

#23 'double blind procedure'/de

#24 'crossover procedure'/de

#25 'placebo'/de

#26 'prospective study'/de

#27 'randomi?ed controlled' NEXT/1 trial*
#28 rct

#29 'randomly allocated'

#30 'allocated randomly'

#31 'random allocation'



#32 allocated NEAR/2 random

#33 single NEXT/1 blind*

#34 double NEXT/1 blind*

#35 (treble OR triple) NEAR/1 blind*

#36 placebo*

#37 #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29
OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36

#38 #17 AND #18 AND #37

#39 #38 AND [embase]/lim NOT ([embase]/lim AND [medline]/lim) NOT (‘animal
experiment'/de OR 'animal model'/de OR 'case report'/de OR 'meta analysis'/de OR
'meta analysis (topic)'/de OR 'network meta-analysis'/de OR 'systematic review'/de
OR 'systematic review (topic)'/de)

#41 #40 NOT ('chapter'/it OR 'conference review'/it OR 'editorial'/it OR 'erratum'/it OR
'review'/it)



Cochrane Central Register of Controlled Trials
GLP-1RA

#1
#2
#3
#4
#5
#6
#7
#8
#9

MeSH descriptor: [Diabetes Mellitus, Type 2] explode all trees

(type 2 diabetes):ti,ab,kw

(T2DM):ti,ab,kw

#1 or #2 or #3

MeSH descriptor: [Glucagon-Like Peptide-1 Receptor] explode all trees
(glucagon-like peptide 1 receptor agonist):ti,ab,kw

(glucagon-like peptide 1 agonist):ti,ab,kw

(GLP-1 receptor agonist):ti,ab,kw

(GLP-1 agonist):ti,ab,kw

#10 (GLP-1 RA):ti,ab,kw

#11 (GLP-1RA):ti,ab,kw

#12 (glucagon-like peptide 1 receptor agonists):ti,ab,kw
#13 (glucagon-like peptide 1 agonists):ti,ab,kw
#14 (GLP-1 receptor agonists):ti,ab,kw
#15 (GLP-1 agonists):ti,ab,kw

#16 (GLP-1 RAs):ti,ab,kw

#17 (GLP-1RAs):ti,ab,kw

#18 (GLP1 receptor agonist):ti,ab,kw
#19 (GLP1 receptor agonists):ti,ab,kw
#20 (GLP1 agonist):ti,ab,kw

#21 (GLP1 agonists):ti,ab,kw

#22 (GLP1 RA):ti,ab,kw

#23 (GLP1 RAs):ti,ab,kw

#24 (GLP1RA):ti,ab,kw

#25 (GLP1RAs):ti,ab,kw

#26 (OR #5-#25)

#27 (Albiglutide):ti,ab,kw

#28 (Dulaglutide):ti,ab,kw

#29 (Exenatide):ti,ab,kw

#30 (Liraglutide):ti,ab,kw

#31 (Lixisenatide):ti,ab,kw

#32 (Semaglutide):ti,ab,kw

#33 (Taspoglutide):ti,ab,kw

#34 (OR #27-#33)

#35 #4 and (#26 or #34)

SGLT2i

#1
#2
#3
#4

MeSH descriptor: [Diabetes Mellitus, Type 2] explode all trees
(type 2 diabetes):ti,ab,kw

(T2DM):ti,ab,kw

#1 or #2 or #3



#5 MeSH descriptor: [Sodium-Glucose Transport Proteins] explode all trees
#6 MeSH descriptor: [Sodium-Glucose Transporter 2 Inhibitors] explode all trees
#7 (sodium glucose transporter®):ti,ab,kw

#8 (sodium glucose cotransporter*):ti,ab,kw

#9 (sodium glucose co-transporter®):ti,ab,kw

#10 (SGLT*):ti,ab,kw

#11 (or #5-#10)

#12 (dapagliflozin):ti,ab,kw

#13 (canagliflozin):ti,ab,kw

#14 (empagliflozin):ti,ab,kw

#15 (ertugliflozin):ti,ab,kw

#16 (ipragliflozin):ti,ab,kw

#17 (luseogliflozin):ti,ab,kw

#18 (remogliflozin):ti,ab,kw

#19 (sotagliflozin):ti,ab,kw

#20 (tofogliflozin):ti,ab,kw

#21 (or #12-#20)

#22 #4 and (#11 or #21)



Table S1. Participant characteristics of studies included in this meta-analysis in GLP-1RA treatment and SGLT2i treatment

GLP-1RA SGLT2i
No. studies 90 95
Age (years) 57.92+3.88 57.91+3.53
Male (%) 57.21 56.72
Baseline BMI (kg/m?) 32.11+2.09 30.30+2.79
Baseline HbA1c (%) 8.31+0.36 8.10+0.38
Baseline weight (kg) 90.58+7.11 83.7949.10
DM duration (years) 9.04+3.38 7.55+3.50
Baseline SBP (mmHg) 132.30+2.78 131.90+4.92
Baseline DBP (mmHg) 78.66+1.73 78.89+2.58
Antihypertensive therapy (%)* 86.21 84.12

Data are presented as mean * standard deviation.
GLP-1RA, Glucagon-like peptide-1 receptor agonists; SGLT2i, sodium-glucose cotransporter-2 inhibitors; BMI, body mass index; HbA1c, hemoglobin Alc; DM,
diabetes mellitus; SBP, systolic blood pressure; DBP, diastolic blood pressure.

*Based on 9 studies for GLP-1RA and 17 studies for SGLTZ2i that reported background antihypertensive therapies.



Table S2. Clinical characteristics of included studies in GLP-1RA treatment (sorted by first duration of follow-up, second year of publication)

Author, year Duration of Treatment group Nun?b_e rof Age (years) Male (%) BMI (kg/m?) DM duration (years) Baseline HbAlc (%) Baseline Weight (kg)
follow-up participants(N)
Placebo controlled, monotherapy
Albiglutide
Albiglutide 4mg qw 35 50.4+10.3 42.9 34.2+45.2 4.4+4.1 8.1+1.0 97.6+23.7
Albiglutide 15mg qw 35 55.5+10.5 51.4 31.1+4.1 4.7+4.6 8.0+0.9 88.4+14.9
Albiglutide 30mg qw 31 54.2+9.7 25.8 33.0+3.9 5.2+5.4 8.0+0.9 88.1+13.9
Rosenstock. Albiglutide 15mg biw 33 52.5+9.6 42.4 32.1+4.3 4.3+4.3 8.2+1.0 88.9+19.4
200GRE 73 16 weeks Albiglutide 30mg biw 32 55.5+9.9 50.0 31.2+4.1 5.5+4.5 8.0+1.0 88.0+14.1
Albiglutide 50mg biw 35 51.1+10.3 54.3 32.1+4.3 5.2+5.5 8.0+0.7 92.3+15.5
Albiglutide 50mg monthly 35 54.1+11.3 48.6 31.6+4.9 5.3+3.7 7.9+0.8 91.3+15.3
Albiglutide 100mg monthly 34 54.4+9.9 55.9 31.845.2 4.3+3.7 8.0+1.0 92.2+21.1
PBO 51 54.0+10.6 54.9 31.8+5.4 3.9+3.0 7.9+0.9 91.1+18.8
Albiglutide 30mg qw 101 53.6+10.9 57.4 33.745.1 3.4+3.7 8.0+0.8 95.8+19.6
Nauck, 2016Ref-74 52 weeks Albiglutide 50mg qw 99 52.0+11.8 50.5 33.945.5 4.2+4.6 8.2+0.9 97.1+17.8
PBO 101 53.1+11.7 57.4 33.0t5.4 4.3+4.0 8.0£0.9 95.4+19.9
Dulaglutide
Dulaglutide 0.1mg qw 35 56.3+9.2 31.4 32.9+4.8 3.9+3.2 7.1+0.6 87.1+17.3
Grunberger, Dulaglutide 0.5mg qw 34 56.9+9.1 47.1 32.3+5.4 3.7+3.8 7.2+0.6 90.2+21.3
201 2ReF 7 12 weeks Dulaglutide 1.0mg qw 34 57.2+8.8 47.1 32.2+4.5 3.3+2.5 7.3+0.7 86.9+17.0
Dulaglutide 1.5mg qw 29 57.5+7.9 44.8 31.0+4.3 4.6+4.1 7.3+0.4 85.8+18.6
PBO 32 55.0+9.3 56.3 32.1+5.2 3.9+4.7 7.4+0.6 90.9+18.9
Miyagawa, 26 weeks Dulaglutide 0.75mg qw 280 57.2+9.6 81 25.6+3.6 6.8+5.6 8.15+0.77 71.3+12.5
2015Ref-76 PBO 70 57.7+8.3 79 25.2+3.2 6.3+5.1 8.20+0.83 69.3+11.6
Exenatide
Exenatide 5pg bid 77 54+10 52 3215 2+3 7.91£1.0 85+15
Moretto, 2008Ref.77 24 weeks Exenatide 10ug bid 78 55+10 62 3145 2+3 7.8+1.0 86+16
PBO 77 5319 55 3245 1+2 7.8+0.9 86+16
Semaglutide
Semaglutide 3mg qd 175 55+11 50.9 31.8+6.3 3.845.3 7.9+0.7 86.9+21.0
Semaglutide 7mg qd 175 56+11 53.1 31.6+6.4 3.645.1 8.0+0.6 89.0+21.8
Aroda, 2019Ref.78 26 weeks -
Semaglutide 14mg qd 175 54411 49.1 31.7+6.6 3.4+4.4 8.0+0.7 88.1+22.1
PBO 175 54411 50.0 32.2+6.9 3.4+4.6 7.9+0.7 88.6+23.4
Semaglutide 0.5mg qw 128 54.6+11.1 47 32.46+7.62 4.81+6.10 8.09+0.89 89.81+22.96
Sorli, 2017Ref.70 30 weeks Semaglutide 1.0mg qw 130 52.7+11.9 62 33.92+8.43 3.62+4.88 8.12+0.81 96.76+25.59
PBO 129 53.9+11.0 54 32.40+6.86 4.06+5.48 7.95+0.85 89.05+22.16
Taspoglutide
Taspoglutide 10mg qw 112 53.419.6 37 33.245.0 2.8+2.9 7.5+1.0 88.4+17.8
Raz, 2012Ref.80 24 weeks Taspoglutide 20mg qw 127 55.0+10.4 36 31.7+4.9 2.1+2.4 7.7+1.0 85.0+17.0
PBO 115 55.8+8.5 37 32.1+5.3 2.3£1.9 7.6£1.0 87.4+19.3




Placebo controlled, add-on therapy

Albiglutide

H dez. 20187 1.6 years Albiglutide 30-50mg gw+AHA 4731 64.1+£8.7 70 32.31£5.9 14.1+8.6 8.76x£1.5 /
ernandez, )
(median) PBO+AHA 4732 64.2+£8.7 69 32.315.9 14.248.9 8.72+1.5 /
) Albiglutide 30mg gw+met 302 54.3£10.1 44.7 32.745.6 6.0+4.3 8.1+0.8 89.6+18.4
Ahrén, 2014Ref81 104 weeks
PBO+met 101 56.1+£10.0 49.5 32.845.4 6.7£6.6 8.2+0.9 91.6+19.3
Dulaglutide
Dulaglutide 0.75mg qw+OAD 254 57.1+£10.2 51.6 32.615.9 9.0+6.4 7.9+£0.7 90.45+18.74
Ferdinand, 2014% 16 weeks Dulaglutide 1.5mg qw+OAD 251 56.0+10.1 51.8 32.845.7 7.6£5.3 7.9+0.8 90.42+18.58
PBO+OAD 250 56.4+£10.5 52.4 33.546.5 8.4+5.8 7.9+0.8 93.90+21.26
Dulaglutide 1.5mg qw+SU 239 57.7£10.2 43.5 30.915.2 7.845.3 8.4+0.7 84.5+£16.4
Dungan, 2016R¢8 24 weeks
PBO+SU 60 58.2+7.4 46.7 32.445.9 6.8+£3.8 8.4+0.7 89.5+18.6
Dulaglutide 0.75mg qw+SGLT2itmet 141 58.55+9.14 49 32.77+£6.27 10.05+6.56 8.04+0.61 91.07£20.99
Ludvik, 2018Ref83 24 weeks Dulaglutide 1.5mg qw+SGLT2itmet 142 56.17+9.26 54 32.871£5.56 0.21+5.74 8.04+0.65 92.87£19.73
PBO+SGLT2i+met 140 57.10+£9.59 47 32.3914.98 8.8716.13 8.05+0.66 90.50£19.47
Dulaglutide 1.5mg qw+met+TZD 279 56+10 58 3315 916 8.1+1.3 96120
Wysham, 2014R¢t84 26 weeks Dulaglutide 0.75mg qw+met+TZD 280 56+9 60 3346 95 8.1+1.2 96+21
PBO+met+TZD 141 55+10 59 3316 9+6 8.1+1.3 94+19
Dulaglutide 0.75mg qw+met 302 54+10 44 31+4 7+5 8.2+1.1 86+18
Nauck, 2014Ref85 52 weeks Dulaglutide 1.5mg qw+met 304 54+10 48 3145 746 8.1+1.1 87+17
PBO+met 177 559 51 31+4 7+5 8.1+1.1 8717
. 5.4 years Dulaglutide 1.5mg qw+ AHA 4949 66.2+6.5 53.4 32.3+5.7 10.5£7.3 7.3t£1.1 /
Gerstein, 201910 .
(median) PBO+ AHA 4952 66.2+6.5 53.9 32.315.8 10.6+7.2 7.4+1.1 /
Exenatide
. Exenatide 10ug bid+met+TZD 28 57+11 68 29.5+£3.4 74 7.5+0.9 91.6+15.2
Gill, 2010Ref86 12 weeks
PBO+met£TZD 26 54+10 42 30.1£3.9 6+4 7.1+0.7 85.9+12.2
. Exenatide Spg bidtmet+SU 96 54.5+£10.0 37 33.6£3.7 5.7¢55 7.7£0.9 94.9+£16.5
Apovian, 2010787 24 weeks
PBOzxmet+SU 98 55.1+9.0 38 33.9+4.3 5.315.1 7.51£0.8 96.2+15.6
. Exenatide 10ug bid+TZDxmet 111 558 60 3416 6.3+4.2 8.2+0.9 94.5+17.8
Liutkus, 2010Ref:88 26 weeks
PBO+TZDxmet 54 54+9 57 3315 6.4+4.6 8.3£0.9 92.6+18.0
Exenatide 2mg qw+Dapagliflozin 10mg 228 54+10 45 33.246.8 7.616.0 9.3+1.1 91.8+22.2
Frias, 2016% 28 weeks qd+met
PBO+Dapagliflozin 10mg qd +met 230 55+9 48 33.016.1 7.1£55 9.3+£1.0 91.1+20.2
Exenatide 2mg gw+met 181 53.41£9.8 49.2 32.1+5.4 8.5%6.3 8.4+1.0 89.2+214
Gadde, 2017Ref-89 28 weeks
PBO+met 61 53.41£9.5 60.7 31.615.8 7.9+4.6 8.5£1.0 88.1+20.3
. Exenatide 2mg qw-+insulin 231 57.8£9.0 49.4 33.316.1 11.5+6.6 8.53+0.91 93.3£20.0
Guja, 2018Ref-90 28 weeks ——
PBO+insulin 230 57.6+10.3 46.5 34.1+6.6 11.146.1 8.53+0.92 94.7+19.8
Exenatide 10ug bid+background 137 59+10 51 33.84£5.8 12+7 8.32+0.85 95.4+20.4
antihyperglycemic thera
Buse, 2011Ref-91 30 weeks YPergly - by -
PBO+background antihyperglycemic 122 59+10 64 33.146.2 12+7 8.50+0.96 93.4+21.2

therapy




Hol 201 7RERS2 3.2 years Exenatide 2mg qw+OAD+insulin 7356 62.0 (56.0, 68.0) 62 31.8(28.2, 36.2) 12.0(7.0, 17.0) 8.0(7.3,8.9) /
olman, : . -
(median) PBO+OAD+insulin 7396 62.0 (56.0, 68.0) 62 31.7 (28.2, 36.1) 12.0 (7.0, 18.0) 8.0(7.3,8.9) /
Liraglutide
Liraglutide 1.2mg qd+background 31 60.5£12.0 61.3 33.6£7.9 8.0+6.0 7.8+1.7 94.4+4.8
. “ antihyperglycemic therapy
Liakos, 2019 5 weeks PBO+background antihyperglycemic 31 59.949.7 710 34.1%8.8 10.0£8.0 7.9+13 101.7+21.9
therapy
i Liraglutide 1.8mg qd+insulin 64 63.748.2 62.5 33.7+4.3 17.3+7.6 9.0£1.0 98.9+14.0
Lind, 2015Ref.93 24 weeks —
PBO+insulin 60 63.5+7.7 66.7 33.5+4.0 17.048.1 9.0£1.1 100.0+14.8
Vanderheiden, ” ‘ Liraglutide 1.8mg qd+insulin 35 52.848.1 34 40.7+6.7 16 (12-23) 9.0+1.2 114.6+£21.4
2016Re"% WeeKs PBO+insulin 36 55.5+6.6 39 41.6£10.4 18 (13-27) 8.9+1.0 116.1+26.6
Liraglutide 0.6mg qd+met 242 56+11 62 30.5+4.8 715 8.4+0.9 /
Liraglutide 1.2mg qd+met 240 5749 54 31.1+4.8 715 8.3+1.0 /
Nauck, 2009% 26 weeks - -
Liraglutide 1.8mg qd+met 242 5749 59 30.9+4.6 815 8.4+1.0 /
PBO+met 121 5619 60 31.6+4.4 816 8.4+1.1 /
Russell-Jones, 26 weeks Liraglutide 1.8mg qd+met+SU 230 57.6£9.5 57 30.445.3 9.245.8 8.3+0.9 85.5£19.4
2009%° PBO+met+SU 114 57.549.6 49 31.345.0 9.446.2 8.31£0.9 85.7+£16.7
Liraglutide 1.2mg qd+met+TZD 178 55+10 57 33.245.4 946 8.5+1.2 /
Zinman, 2009Ref% 26 weeks Liraglutide 1.8mg qd+met+TZD 178 55+11 51 33.545.1 9+6 8.6+1.2 /
PBO+met+TZD 177 55+10 62 33.945.2 946 8.4+1.2 /
Liraglutide 1.8mg gd-+insulintmet 225 59.349.2 53.3 32.345.6 12.1+7.1 8.240.8 90.2+20.0
Ahmann, 2015Ref9% 26 weeks —
PBO+insulintmet 225 57.5+11.1 60.4 32.245.7 12.1+6.8 8.31£0.9 91.9+19.3
i Liraglutide 1.8mg qd+OAD=insulin 140 68+8.3 53.6 33.445.4 15.948.9 8.0840.792 93.63+17.41
Davies, 2016Ref97 26 weeks —
PBO+OADzinsulin 137 66.318 47.4 34.5+5.4 14.2+7.5 8.00+0.853 95.63£17.65
Liraglutide 1.8mg qd+background 211 54.9+£10.7 51.2 37.06.9 7.4+5.16 8.0+0.8 105.8+£21.0
antihyperglycemic therapy
. Liraglutide 3.0mg qd+background 423 55.0+£10.8 52.0 37.146.5 7.5+5.65 7.9+0.8 105.7£21.9
Davies, 2015R#"% 56 weeks ) )
antihyperglycemic therapy
PBO+background antihyperglycemic 212 54.74£9.8 45.8 37.447.1 6.7+5.07 7.9+0.8 106.5+£21.3
therapy
M 20167 3.8 years Liraglutide 1.8mg qd+AHA 4668 64.247.2 64.5 32.5+6.3 12.848.0 8.7£1.6 91.9+21.2
arso, .
(median) PBO+AHA 4672 64.4+7.2 64.0 32.5+6.3 12.948.1 8.7£15 91.6+20.8
Semaglutide
Semaglutide 0.1mg qwxmet 47 55.2+10.1 66 31.5+4.6 3.6£5.0 8.240.9 89.5+14.2
Semaglutide 0.2mg qwxmet 43 54.7+£10.0 70 30.4+3.9 2.3£2.7 8.240.9 86.3+15.1
Semaglutide 0.4mg qwxmet 48 53.8+£10.2 77 29.7+4.5 2.0£2.3 8.1+0.9 87.0£14.0
Semaglutide 0.8mg qwxmet 42 55.049.7 52 30.7+4.5 3.0£3.0 8.240.9 85.9+15.1
Nauck, 2016Ref-9 12 weeks Semaglutide 0.8mg qw (dose 43 55.9+7.9 63 31.2+4.2 2.6+2.1 8.0+0.8 85.7+12.6
escalation)tmet
Semaglutide 1.6mg qw (dose 47 56.4+10.5 55 30.9+4.7 1.8+2.0 8.0+0.7 84.51£14.0
escalation)tmet
PBO+met 46 55.3+10.6 61 31.7+3.8 2.4+3.3 8.1+0.8 90.5+13.0




Semaglutide 2.5mg qd (standard dose

. 70 56.7+9.9 64.3 31.7+4.1 6.1+6.0 8.0£0.7 93.6+15.6
escalation)+met
Semaglutide 5mg qd (standard dose
. 70 55.7+11.0 67.1 31.6+4.9 5.3+4.7 7.840.6 93.1+£19.0
escalation)+met
Semaglutide 10mg gd (standard dose
. 69 56.5+10.1 62.3 31.9+4.4 5.8+4.8 7.840.7 91.8+14.0
escalation)+met
Semaglutide 20mg gd (standard dose
. 70 58.3+10.4 62.9 32.0+4.5 7.0£5.3 7.9+0.7 93.8+£17.9
. escalation)+met
Davies, 2017Ref.100 26 weeks -
Semaglutide 40mg qd (standard dose
. 71 56.5+10.2 60.6 31.1+4.1 7.745.9 8.0+0.7 90.8+16.5
escalation)+met
Semaglutide 40mg qd (slow dose
. 70 57.1+10.5 58.6 32.3+4.5 6.6+4.9 8.0+0.7 93.3+18.8
Escalation)+met
Semaglutide 40mg qd (fast dose
. 70 57.7+10.8 62.9 31.7+3.8 5.614.7 7.840.8 92.0+15.4
Escalation)+met
Semaglutide 1mg qw+met 69 56.8+11.8 69.6 30.7+4.0 5.6£5.0 7.840.7 88.8+15.4
PBO+met 71 58.9+10.3 56.3 32.6+4.5 6.745.1 8.0£0.8 93.8+£18.1
Semaglutide 0.05mg qd+met 64 57.549.8 51.6 32.3+4.6 6.5+4.6 7.9+0.7 93.4+18.3
Semaglutide 0.1mg gd+met 63 57.5£10.0 55.6 32.4+4.5 8.1+7.3 7.9+£0.8 92.4+17.2
. Semaglutide 0.2mg gd+met 65 58.4+9.6 66.2 32.814.5 7.215.7 8.0+0.8 98.1+£17.9
Lingvay, 2018Ref101 26 weeks -
Semaglutide 0.3mg gd+met 63 54.8+9.7 50.8 33.1+4.7 6.5+4.4 8.2+0.8 94.8+£17.8
Semaglutide flexible dosetmet 64 54.8+9.7 56.3 33.2+4.4 8.0+7.1 8.1+0.9 95.3115.4
PBO+met 129 57.149.2 55.8 32.8+4.2 7.144.5 8.1+0.9 94.0+17.8
Semaglutide 14mg qd+met+SGLT2i 285 56+10 52 32.5+5.9 7.845.7 8.0+0.7 92.9+20.6
Pratley, 2019R¢f102 26 weeks -
PBO+met+SGLT2i 142 57+10 52 32.946.1 7.845.5 7.9+0.7 93.2420.0
Semaglutide 0.5mg gqw+insulintmet 132 59.1+10.3 56.1 *32.8 (21.1-51.4) *12.9 (0.4-37.1) 8.36+0.83 92.74+19.57
Rodbard, 2018Ref193 30 weeks Semaglutide 1.0mg gw-+insulintmet 131 58.5+£9.0 58.8 *32.0 (19.5-51.6) *13.7 (0.6-36.9) 8.31+0.82 92.49+22.23
PBO+insulintmet 133 58.8+£10.9 53.4 *31.8 (21.0-48.8) *13.3 (0.8-39.6) 8.42+0.88 89.88+21.06
i Semaglutide 1.0mg qw+SGLT2itmet 151 57.548.9 58.9 31.1+6.2 9.846.3 8.0£0.8 89.6+£19.5
Zinman, 2019Re¢f104 30 weeks :
PBO+SGLT2itmet 151 56.6+10.1 57.6 32.7+6.9 9.645.9 8.1+0.8 93.8422.3
. 159 months  Semaglutide 14mg qd+AHA 1591 66+7 68.1 32.316.6 14.748.5 8.2+1.6 91.0+21.4
Husain, 2019Ref-105 )
(median) PBO+AHA 1592 66+7 68.6 32.3+6.4 15.1+8.5 8.2+1.6 90.8+21.0
Semaglutide 0.5mg qw+OAD=insulin 826 64.6£7.3 59.9 32.746.29 14.3+8.2 8.7+1.4 91.8+20.3
Semaglutide 1.0mg gw+OAD=insulin 822 64.7+£7.1 63.0 32.916.18 14.1+8.2 8.7£1.5 92.9+21.1
Marso, 20168 104 weeks —
PBO 0.5mg qw+OADzinsulin 824 64.847.6 58.5 32.946.35 14.0+£8.5 8.7£15 91.84+20.3
PBO 1.0mg gw+OAD=insulin 825 64.4+7.5 61.5 32.745.97 13.2+7.4 8.7£15 92.1+20.6
Taspoglutide
B ol Taspoglutide 10mg qw+met 182 55.349.5 56 32.745.2 6.1+4.8 7.95+0.93 93.6+20.4
ergenstal, -
201£2}Ret106 24 weeks Taspoglutide 20mg gw+met 187 56.8+8.8 52 32.3£5.0 5.7+4.7 7.97+0.86 91.8+£18.0
PBO+met 90 56.1+10.1 52 325455 5.543.9 8.03+0.83 91.1+£19.0
Taspoglutide 10mg qw+met+TZD 106 52.5+10.3 59 32.845.3 7.3+4.6 8.2£1.0 94.04£22.3
Henry, 2012Ref.107 24 weeks -
Taspoglutide 20mg qw+met+TZD 113 55.5+10.1 53 33.045.0 8.345.3 8.1+0.9 93.5+21.8
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PBO+met+TZD 94 54.319.6 50 32.045.3 7.545.8 8.1+0.9 88.5+20.6
Active controlled, monotherapy
Albiglutide
Albiglutide 4mg qw 35 50.4+10.3 42.9 34.245.2 4.4+4.1 8.1+1.0 97.6+23.7
Albiglutide 15mg qw 35 55.5+10.5 51.4 31.1+4.1 4.7+4.6 8.0£0.9 88.4+14.9
Albiglutide 30mg qw 31 54.249.7 25.8 33.0£3.9 52454 8.0£0.9 88.1+£13.9
Rosenstock Albiglutide 15mg biw 33 52.549.6 424 32.1+4.3 4.3+4.3 8.2£1.0 88.9+19.4
200RENT3 16 weeks Albiglutide 30mg biw 32 55.549.9 50.0 31.2+4.1 5.5+4.5 8.0£1.0 88.0+14.1
Albiglutide 50mg biw 35 51.1+10.3 54.3 32.1+4.3 5.2455 8.0£0.7 92.3+155
Albiglutide 50mg monthly 35 54.1+11.3 48.6 31.6+4.9 5.3+£3.7 7.9+0.8 91.3+15.3
Albiglutide 1200mg monthly 34 54.449.9 55.9 31.845.2 4.3+3.7 8.0£1.0 92.2421.1
Exenatide 5-10pg bid 35 53.719.4 45.7 32.445.1 6.415.4 8.0£0.9 91.1+18.8
Dulaglutide
. Dulaglutide 0.75mg qw 270 56+11 44 3316 32 7.6+£0.9 92+19
;JOTZ:ZTZ ’ 26 weeks Dulaglutide 1.5mg qw 269 56+10 42 3416 3+2 7.6+£0.9 93+19
Metformin 1500-2000mg/day 268 55+10 45 3315 3+2 7.6+£0.8 92+19
Miyagawa, 26 weeks Dulaglutide 0.75mg qw 280 57.249.6 81 25.6+3.6 6.8+5.6 8.15+0.77 71.31£125
2015Ref76 Liraglutide 0.9mg qd 137 57.9+10.4 83 25.5+3.5 6.3+6.0 8.08+0.89 70.2£12.5
Dulaglutide 1.5mg qw 239 52.74£10.75 56.1 25.843.43 4.0+4.44 8.0£0.95 /
Chen, 2018Ref-109 52 weeks Dulaglutide 0.75mg qw 239 53.8+10.09 53.1 26.2+3.49 3.5+4.06 8.0£1.03 /
Glimepiride 1-3mg qd 242 52.0+£10.05 53.7 25.743.14 3.8+4.09 7.94£1.01 /
Exenatide
Exenatide 2mg qw 248 54+11 56.0 31.445.3 2.7+3.2 8.5+1.2 87.5£18.9
Russell-Jones, 26 weeks Metformin 2000mg/day 246 5511 62.6 30.7£5.5 2.613.6 8.6+1.2 85.91£19.6
2012Ref110 Pioglitazone 45mg qd 163 55+11 59.5 31.145.3 2.7+3.7 8.5+1.2 86.1+17.8
Sitagliptin 100mg qd 163 52+11 57.7 31.845.4 2.743.7 8.5+1.3 88.7+18.7
Exenatide 10pg bid 142 50+9.6 69.0 26.1+3.6 / 8.0£1.2 72.6+11.9
Xu, 2015Ref.111 48 weeks Premixed insulin 138 51+9.7 61.6 25.6+3.5 / 8.1+1.2 70.3+11.8
Pioglitazone 45mg qd 136 50+8.9 61.0 25.8+3.5 / 8.0£1.2 71.2411.7
Liraglutide
Liraglutide 1.2mg qd 251 53.7£11.0 47 33.245.6 52455 8.3£1.0 92.5+19.2
Garber, 2009Ref.112 52 weeks Liraglutide 1.8mg qd 247 52.0£10.8 49 32.846.3 5.315.1 8.3+1.1 92.8420.7
Glimepiride 8mg qd 248 53.4+10.9 54 33.245.6 5.645.1 8.4+1.2 93.4+19.2
Semaglutide
Semaglutide 0.5mg qw 103 58.8+£10.4 76.7 25.1+3.8 8.0+5.2 8.2+1.0 67.8£11.7
Seino, 2018Ref-113 30 weeks Semaglutide 1mg qw 102 58.1+11.6 73.5 26.1+5.2 7.8+6.9 8.0+0.9 70.8+16.4
Sitagliptin 100mg qd 103 57.9+10.1 78.6 25.1+3.6 8.146.7 8.240.9 69.4+12.9
Active controlled, add-on therapy
Albiglutide
Weissman, 52 weeks Albiglutide 30mg qw+met+SU 504 55.849.3 56.7 33.245.6 8.9+6.5 8.28+0.90 95.1+£19.7
2014Ref-114 Insulin Glargine+met+SU 241 54.749.8 54.8 33.0£5.4 8.445.7 8.36+0.95 94.6+£19.1




Albiglutide 30mg gw+met 302 54.3+10.1 44,7 32.715.6 6.0£4.3 8.1+0.8 89.6+18.4
Ahrén, 2014Ref81 104 weeks Sitagliptin 100mg gd+met 302 54.3+9.8 46.0 32.545.4 5.8+4.8 8.1+0.8 90.3+19.1
Glimepiride 2mg gd+met 307 54.4+10.0 51.5 32.545.5 6.0+4.8 8.1+0.8 91.8+20.4
Dulaglutide
Dulaglutide 1.5mg qw+met 299 56.6+9.3 46 33.545.1 7.1£5.4 8.1+0.8 03.8+18.2
Dungan, 2014Ret115 26 weeks - -
Liraglutide 1.8mg qd+met 300 56.8+9.9 50 33.615.2 7.3t5.4 8.1+0.8 94.4+19.0
Dulaglutide 0.75mg gw+met+TZD 280 5619 60 3316 9+5 8.1+1.2 96+21
Wysham, 2014R¢t84 26 weeks Dulaglutide 1.5mg qw+met+TZD 279 56+10 58 3345 9+6 8.1+1.3 96+20
Exenatide 10pg bid+met+TZD 276 55+10 57 3445 9+6 8.1+1.3 97+19
. Dulaglutide 0.75mg gw+SU=xmet 181 57.5+£10.5 69 26.1+3.6 8.916.7 8.1+0.8 70.9+13.7
Araki, 2015Ref.116 26 weeks . -
Insulin Glargine+SUzmet 180 56.1+11.3 74 25.9+£3.9 8.816.1 8.0+0.9 71.1+£13.8
Dulaglutide 0.75mg gw-+insulin Lispro 293 59.31£9.0 50 33.145.2 12.4+6.9 8.40£1.03 91.7£18.0
Blonde, 2015R¢M117 26 weeks Dulaglutide1.5mg gw+insulin Lispro 295 58.9+9.6 54 32.045.1 12.8+7.2 8.46+1.08 91.0+18.2
Insulin Glargine+insulin Lispro 296 59.949.1 56 32.445.3 13.0+6.8 8.53+£1.03 90.8+£18.9
Dulaglutide 0.75mg qwxmet+SU 252 54.5£10.0 56.7 27.0£3.8 8.1+5.3 8.3+1.1 74.61£12.7
Wang, 2019Ref118 26 weeks Dulaglutide 1.5mg qw+met+SU 253 55.0+9.6 53.4 26.6+3.7 7.9+4.8 8.5+1.2 73.6+13.0
Insulin Glarginexmet+SU 250 55.4+9.2 55.6 26.7+£3.5 8.4+5.3 8.3t1.1 73.4+13.1
Dulaglutide 0.75mg qw+met 299 55+10-4 54 33.616.9 7.0£5.5 8.2+0.9 95.6+23.0
Dulaglutide 1.5mg qw+met 299 56+10-6 57 33.1+6.6 7.6£5.6 8.2+0.9 93.4+21.8
Pratley, 2018Ref119 40 weeks -
Semaglutide 0.5mg gw+met 301 56+10-9 56 33.7+7.1 7.7£5.9 8.3£0.9 96.4+24 .4
Semaglutide 1.0mg gw+met 300 55+10-6 54 33.616.5 7.3£5.7 8.2+0.9 95.5+20.9
Dulaglutide 0.75mg gw+met+SU 272 5719 50 3245 9+6 8.1+1 86+18
Giorgino, 2015Re"120 52 weeks Dulaglutide 1.5mg qw+met+SU 273 54+10 53 3145 9+6 8.2+1 85+18
Insulin Glargine+met+SU 262 57+9 51 3216 916 8.1+1 88120
Dulaglutide 0.75mg gw+met 302 54+10 44 31+4 715 8.2+1.1 86+18
Nauck, 2014Ref-85 52 weeks Dulaglutide 1.5mg qw+met 304 54+10 48 3145 7+6 8.1+1.1 87+17
Sitagliptin 100mg qd+met 315 5410 48 31+4 715 8.1+1.1 86x17
Exenatide
Exenatide 2mg qwxmet+TZDe 29 49.0+£9.8 65.5 33.845.4 6.0£5.5 8.63+1.21 101.1+20.4
Exenatide 5mg monthly+met+TZD 26 50.0+10.1 57.7 33.416.0 5.0£3.6 8.42+1.14 92.4+17.1
Wysham, 2016R¢*121 20 weeks -
Exenatide 8mg monthly+met+TZD 28 52.3+10.7 82.1 34.0+6.0 6.4+£5.9 8.61+1.22 102.7+16.0
Exenatide 11mg monthlymet+TZD 27 49.9+10.6 55.6 33.845.7 6.7+£5.8 8.36+1.34 95.4+19.6
. Exenatide 2mg gw+met/SU/TZD 129 56+11 60 33.615.5 7+5 8.5+£1.1 97.0+20.7
Blevins, 2011Ref122 24 weeks _ -
Exenatide 10pg bid+met/SU/TZD 123 55+10 55 33.0+5.3 7+5 8.4+1.2 94.3+18.9
R tock Exenatide 10pg bid+met+=TZD 373 55+9.9 49 33.815.2 6.5t5.4 8.1+0.9 94.5+18.6
osenstock, -
201 3R 123 24 weeks Taspoglutide 10mg gw+metxTZD 384 56+10.0 58 33.545.2 6.315.2 8.1+0.9 95.5£20.0
Taspoglutide 20mg gw+metxTZD 392 56+9.6 52 33.145.3 7.015.7 8.1+0.9 93.2+£18.9
Exenatide 10pg bid+met+SU 231 57.1+10.8 55 32.9+5.7 7.945.9 8.1+1.0 93.0£19.5
Buse, 2009Ref-124 26 weeks - -
Liraglutide1.8mg qd+met+SU 233 56.3+9.8 49 32.915.5 8.516.2 8.2£1.0 03.1+20.1
. Exenatide 5-10pg bid+OAD 118 56.8+10.2 70.3 34.615.7 9.0t4.6 8.65+0.68 101.4+19.8
Davies, 2009Ref-125 26 weeks - -
Insulin Glargine+OAD 116 56.2+7.9 66.4 33.7+4.9 8.4+4.4 8.48+0.66 97.6+16.4

12



B tal Exenatide 2mg qw+met 160 52+10 56 3245 5+4 8.6+1.2 89+20
ergenstal, S
201?)%”26 26 weeks Sitagliptin 100mg qd+met 166 52+11 52 3245 615 8.5+1.2 87120
Pioglitazone 45mg gd+met 165 53+10 48 3216 615 8.5+1.1 88120
. Exenatide 2mg qw+met+SU 233 58+10 52 3245 8.0+6.0 8.3+1.1 91.2+18.6
Diamant, 2010%¢"127 26 weeks - -
Insulin Glargine+met+SU 223 5849 55 3245 7.8+6.0 8.3£1.0 90.6+16.4
Exenatide 2mg qw+OAD 461 57+9.4 55 32.345.6 846 8.5£1.0 90.9+19.5
Buse, 2013Ref.128 26 weeks - -
Liraglutide 1.8mg qd+OAD 450 57+9.6 54 32.3+5.4 946 8.4+1.0 91.1+19.1
i Exenatide 2mg qw+met+SU 111 59+10 64 33.7+4.7 846 8.3740.85 96.7£17.0
Davies, 2013Ref.129 26 weeks - :
Insulin Detemir+met+SU 105 58+10 69 33.7+4.7 745 8.35+0.88 97.9+15.8
i Exenatide 2mg qw+OAD 340 55+11 53.8 26.4+3.7 7.745.1 8.7£1.0 69.6+£12.4
Ji, 2013Ref.130 26 weeks - -
Exenatide 10ug bidtOAD 338 56+10 54.4 26.7+3.4 8.616.0 8.7£1.0 70.4+12.1
Exenatide 2mg qw+met 181 53.4+9.8 49.2 32.1+5.4 8.516.3 8.4+1.0 89.2+21.4
Gadde, 2017Ref89 28 weeks ——
Sitagliptin 100mg qd+met 122 54.319.0 54.1 31.545.1 8.745.8 8.5+1.0 89.0+20.1
Exenatide 2mg qw+background
antihvoeralveemic thera 229 56+10 65 336 946 8.5£1.0 97423
Wysham, 2018R¢f131 28 weeks yp_ gy - i
Exenatide 10ug bid+background
. . 146 57+10 63 3345 846 8.5£1.0 97+19
antihyperglycemic therapy
Exenatide 5-10pg bid+insulin
. . 247 59.549.6 52 32.7+4.7 12 (8-17) 8.31£1.0 91.1+16.6
Diamant, 2014Ref132 30 weeks Glargine+met
Insulin Lispro+insulin Glargine+met 263 59.4+9.3 51 32.3+4.7 11 (8-15) 8.2+0.9 89.4+17.0
Exenatide 2mg gqw+met/SU/TZD 148 55+10 55 3545 645 8.31£1.0 102+21
Drucker, 2008Ref133 30 weeks _ -
Exenatide10ug bid+met/SU/TZD 147 55+10 51 3545 746 8.3£1.0 102+19
Exenatide 5-10pg bid+met+SU 253 5949 53 30.6+4.0 9.846.3 8.6£1.0 85.5+15.7
Nauck, 2007Ref.134 52 weeks -
Insulin Aspart+met+SU 248 58+9 49 30.2+4.2 10.0+6.2 8.6+1.1 83.4+15.6
Exenatide 2mg gqw+met+TZD+SU 405 *56.7 (21-83) 56.3 *33.6 (21.2-55.8) *9.4 (0.3-54.0) *8.3(6.5-11.2) *95.4 (53.2-171.9)
Ahmann, 2018Ref135 56 weeks -
Semaglutide 1mg gw+met+TZD+SU 404 *56.4 (20-82) 54.2 *34.0 (21.0-72.8) *9.0 (0.4-37.1) *8.4 (6.7-11.1) *96.2 (49.9-198.3)
i Exenatide 10ug bid+met 511 56+10 56 32.5+4.2 / 7.5+0.7 92.6+16.6
Simo, 2015Ref136 144 weeks ——
Glimepiride 1mg gd+met 508 57+9 52 32.314.0 / 7.4+0.7 90.9+15.1
Liraglutide
Liraglutide 1.2mg qd+insulin 47 61.4+7.9 83.0 30.5%4 10.5+15.2 7.8+0.8 91.4+14
+met+SU+DPP-4i
. Liraglutide 1.8mg qd+insulin 47 62.619.4 70.2 31.2+4.3 12.5+15.2 7.9+0.8 93.1+15.4
Meier, 2015Ref.137 8 weeks )
+met+SU+DPP-4i
Lixisenatide 20ug qd+insulin 48 61.6+7.4 68.8 30.7+4.3 11.4+15.2 7.840.7 90.3+13.3
*met+SU+DPP-4i
Liraglutide 1.2mg qd +met 47 51.5+11.1 51.1 33.0+7.3 / 7.6£1.1 86.1+16.9
Brady, 2014Ref138 12 weeks
SU+met 52 52.2+10.7 50.0 30.1+4.3 / 7.8£1.0 79.0£11.2
D’Alessio, 24 weeks Liraglutide 1.8mg qd+OAD 470 57.448.9 56.0 31.8+4.1 8.4 (1.0,33.5) 9.1+1.1 90.1+16.7
Wi
2015Ref139 Insulin Glargine+OAD 474 57.148.8 52.7 32.0+4.2 8.5(0.9, 34.8) 9.0£1.0 90.8+16.6
Liraglutide 1.8mg qd+insulin Detemir 59 46.7£9.0 32.2 36.1£9.5 10 (6,15) 12.1+1.4 96.7+31.2
Abreu, 2019Ref.140 24 weeks - — -
Insulin Aspart+insulin Detemir 61 48.1+10.0 26.2 38.3£11.0 10 (4,16) 12.0£1.5 105.5+£32.5
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Liraglutide 1.8mg qd+met+SU 233 56.319.8 49 32.915.5 8.516.2 8.2t1.0 03.1+20.1
Buse, 2009Ref.124 26 weeks : -
Exenatide 10pg bid+met+SU 231 57.1+10.8 55 32.9+5.7 7.945.9 8.1+1.0 93.0£19.5
Liraglutide 0.6mg qd+met 242 56+11 62 30.5+4.8 715 8.4+0.9 /
Liraglutide 1.2mg qd+met 240 57+9 54 31.1+4.8 715 8.3+1.0 /
Nauck, 2009% 26 weeks - -
Liraglutide 1.8mg qd+met 242 57+9 59 30.9+4.6 8+5 8.4+1.0 /
Glimepiride 4mg gd+met 242 57+9 57 31.2+4.6 8+5 8.4+1.0 /
Russell-Jones, 26 weeks Liraglutide 1.8mg qd+met+SU 230 57.619.5 57 30.445.3 9.245.8 8.3x0.9 85.5£19.4
Wi
2009% Insulin Glargine+met+SU 232 57.5+£10.5 60 30.3t£5.3 9.7£6.4 8.2+0.9 85.0+£17.9
Liraglutide 1.2mg qd+met 225 55.9+9.6 52 93.7£18.4 6.0£4.5 8.4+0.8 03.7+18.4
Pratley, 2010Ref-141 26 weeks Liraglutide 1.8mg qd+met 221 55.0+9.1 52 94.6+18.1 6.415.4 8.4+0.7 94.6+18.1
Sitagliptin 100mg gd+met 219 55.049.0 55 93.1+18.9 6.315.4 8.5+0.7 93.1+18.9
Liraglutide 1.8mg qd+OAD 450 57+9.6 54 32.3+5.4 9+6 8.4+1.0 91.1+19.1
Buse, 2013Ref128 26 weeks -
Exenatide 2mg qw+OAD 461 57+9.4 55 32.315.6 816 8.5t£1.0 90.9+19.5
Charbonnel, 26 K Liraglutide 0.6-1.2mg qd+met 327 57.6+10.8 55 32.716.1 8.216.2 8.1+0.9 92.1+£20.4
weeks
2013Ref142 Sitagliptin 100mg qd+met 326 56.9+10 55 32.645.9 7.6+4.8 8.2+1.1 91.0+20.5
Liraglutide 0.6-1.8mg qd+insulintOAD 26 57+10 61.5 3417 8.315.9 7.2+0.6 102.3£20.1
De Wit, 2014Ref143 26 weeks Continuation and intensification of 24 59+8 62.5 3245 7.6+6.2 7.5+0.7 97.7+18.5
insulin therapy+OAD
Liraglutide 1.8mg qd+met 300 56.8+£9.9 50 33.6£5.2 7.3t5.4 8.1+0.8 94.4+19.0
Dungan, 2014Ret115 26 weeks -
Dulaglutide 1.5mg qw+met 299 56.6+9.3 46 33.515.1 7.1£5.4 8.1+0.8 03.8+18.2
. Liraglutide 1.8mg qd+met 202 56.3+£10.6 58 31.716 7.9+£5.7 8.31£0.6 88.9+19.8
Bailey, 2016Ref144 26 weeks ——
Sitagliptin 100mg qd+met 204 56.5+£9.7 61 32.216.2 7.6£6.2 8.2+0.6 91.2+19.6
Liraglutide 1.8mg qd+met 202 56.3+£10.6 65 34.516.8 6.5£5.3 8.4+0.7 101.9+23.3
Nauck, 2016Ref145 26 weeks — :
Lixisenatide 20pg qd+met 202 56.1+10.0 55 34.916.6 6.3+5.0 8.4+0.8 100.6+19.9
Liraglutide 1.8mg qd+met 183 51.7£10.7 55.7 27.3£3.4 5.314.4 8.14+0.83 76.2+£13.6
Zang, 2016Ref146 26 weeks ———
Sitagliptin 100mg gd+met 184 51.4+11.0 63.6 27.2+4.0 5.245.4 8.11+0.78 75.8+15.1
Liraglutide 0.9mg qd+ 240 59.6x£11.6 75.8 25.7£4.2 7.805.77 8.1+0.8 69.4+14.2
glinide/met/AGI/TZD
Kaku, 2016Ref147 52 weeks One additional OAD (DPP4/ 120 59.2+10.2 66.7 25.5+3.7 8.4716.55 8.1+0.8 68.2+13.6
SU/glinide/met/AGI/TZD)+glinide/met/
AGI/TZD
Lixisenatide
Lixisenatide 20pg qd+insulin 48 61.6+£7.4 68.8 30.7£4.3 11.4+15.2 7.8+£0.7 90.3+13.3
+met+SU£DPP-4i
. Liraglutide 1.2mg qd+insulin 47 61.4£7.9 83.0 30.5+4 10.5+£15.2 7.8+£0.8 91.4+14
Meier, 2015Ref.137 8 weeks i
+met+SU+DPP-4i
Liraglutide 1.8mg qd+insulin 47 62.6£9.4 70.2 31.2+4.3 12.5+15.2 7.9+£0.8 93.1+154
+metxSU£DPP-4i
Lixisenatide 20pug qd-+met 202 56.1+£10.0 55 34.916.6 6.3+5.0 8.4+0.8 100.6+19.9
Nauck, 2016Ref.145 26 weeks - -
Liraglutide 1.8mg qd+met 202 56.3+£10.6 65 34.516.8 6.5£5.3 8.4+0.7 101.9+23.3

Semaglutide
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Semaglutide 0.1mg gwxmet 47 55.2+10.1 66 31.5+4.6 3.615.0 8.2+0.9 89.51£14.2
Semaglutide 0.2mg gwxmet 43 54.7£10.0 70 30.4+3.9 2.3+2.7 8.2+0.9 86.31£15.1
Semaglutide 0.4mg gqwxmet 48 53.8+£10.2 7 29.7£4.5 2.0+2.3 8.1+0.9 87.0£14.0
Semaglutide 0.8mg qwxmet 42 55.0£9.7 52 30.7£4.5 3.0+3.0 8.2+0.9 85.9+15.1
Nauck, 2016Ref9 12 weeks Semag!utide 0.8mg qw (dose 43 55.917.9 63 31.2+4.2 2.6+2.1 8.0+0.8 85.7£12.6
escalation)tmet
Semaglutide 1.6mg qw (dose 47 56.4+£10.5 55 30.9+4.7 1.8+2.0 8.0+0.7 84.51£14.0
escalation)tmet
Liraglutide 1.2mg qd+met 45 54.849.2 69 31.0+4.6 3.3£34 8.0£0.8 90.5+£13.5
Liraglutide 1.8mg qd+met 50 54.31£10.1 70 30.9+4.6 2.5+2.6 8.1+0.7 87.2+13.1
Semaglutide 0.05mg qd+met 64 57.549.8 51.6 32.3+4.6 6.5+4.6 7.9+0.7 93.4+18.3
Semaglutide 0.1mg qd+met 63 57.5+£10.0 55.6 32.4+4.5 8.1+7.3 7.9+0.8 92.4+17.2
Semaglutide 0.2mg gd+met 65 58.4+9.6 66.2 32.8£4.5 7.215.7 8.0+0.8 98.1+£17.9
Semaglutide 0.3mg gd+met 63 54.8+9.7 50.8 33.1+4.7 6.5+4.4 8.2+0.8 94.8+17.8
Lingvay, 2018Ref101 26 weeks Semaglutide flexible dosexmet 64 54.8+9.7 56.3 33.2+4.4 8.0+7.1 8.1+0.9 95.3+15.4
Liraglutide 0.3mg qd+met 64 57.2+£10.8 45.3 32.9+£3.9 8.1+7.1 8.1+0.9 92.3t£17.5
Liraglutide 0.6mg qd+met 64 59.5+9.8 50.0 33.0£4.3 6.8+4.6 8.1+0.8 92.7£16.5
Liraglutide 1.2mg qd+met 64 53.7£11.4 53.1 33.314.3 6.9+4.9 8.1+0.9 96.7+£18.3
Liraglutide 1.8mg qd+met 65 55.849.2 50.8 32.1+4.5 6.6+5.2 8.1+0.8 93.4+19.3
Semaglutide 14mg qd+met+SGLT2i 285 56+10 52 32.5+5.9 7.845.7 8.0£0.7 92.9+20.6
Pratley, 2019Ref102 26 weeks - - -
Liraglutide 1.8mg qd+met+SGLT2i 284 56+10 52 33.446.7 7.315.3 8.0£0.7 95.5+21.9
Semaglutide 3mg gqd+met+SU 466 58+10 54.5 32.6+6.7 8.446.1 8.3£1.0 91.6+22.0
Rosenstock, 26 weeks Semaglutide 7mg qd+met+SU 465 58+10 52.7 32.6+6.4 8.315.8 8.4+1.0 91.3+20.8
2019Ref-148 Semaglutide 14mg qd+met+SU 465 57+10 53.1 32.6+6.3 8.746.1 8.31£0.9 91.2421.7
Sitagliptin 100mg qd+met+SU 467 58+10 51.0 32.5+6.2 8.816.0 8.310.9 90.9+21.0
Semaglutide 0.5mg gqw+met+SU 362 56.5£10.3 54 33.146.5 7.845.1 8.1+0.8 93.7£21.4
Aroda, 2017Ref149 30 weeks Semaglutide 1.0mg qw+met+SU 360 56.7+10.4 51 33.0+6.5 9.3+7.2 8.3+0.9 94.0+22.5
Insulin Glargine+met+SU 360 56.2+10.6 54 33.06.5 8.616.3 8.1+0.9 92.61£21.5
Semaglutide 0.5mg gw+met 301 56+10-9 56 33.747.1 7.745.9 8.3+0.9 96.4+24.4
Semaglutide 1.0mg gw+met 300 55+10-6 54 33.616.5 7.315.7 8.2+0.9 95.5£20.9
Pratley, 2018Re¢"119 40 weeks -
Dulaglutide 0.75mg qw+met 299 55+10-4 54 33.6+6.9 7.0£5.5 8.240.9 95.6+23.0
Dulaglutide 1.5mg gqw+met 299 56+10-6 57 33.1+6.6 7.6£5.6 8.240.9 93.4+21.8
Semaglutide 0.5mg qw+met+TZD 409 54.8+10.2 51 32.446.2 6.4+4.7 8.0£0.9 89.9+20.4
Ahrén 2017Ref150 56 weeks Semaglutide 1.0mg qw+met+TZD 409 56.0+9.4 50 32.5+6.6 6.7+5.6 8.0+0.9 89.2+20.7
Sitagliptin 100mg qd+met+TZD 407 54.6+£10.4 51 32.5+5.8 6.6+5.1 8.240.9 89.3+£19.7
Semaglutide 1mg qw+met+TZD+SU 404 *56.4 (20-82) 54.2 *34.0 (21.0-72.8) *9.0 (0.4-37.1) *8.4 (6.7-11.1) *96.2 (49.9-198.3)
Ahmann, 2018Ref135 56 weeks -
Exenatide 2mg gw+met+TZD+SU 405 *56.7 (21-83) 56.3 *33.6 (21.2-55.8) *9.4 (0.3-54.0) *8.3 (6.5-11.2) *95.4 (53.2-171.9)
Semaglutide 0.5mg gw-+background
. . 239 58.0+10.6 69.5 26.2+4.8 8.1+6.0 8.0£0.9 71.0£15.4
Kaku, 20187151 56 weeks antlhyperglycemlc therapy
Semaglutide 1.0mg gw-+background
241 58.7+£10.2 72.2 26.4+4.7 9.446.5 8.1+1.0 71.7£15.9

antihyperglycemic therapy
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One additional OAD
(DPP4/met/SU/glinide/AGI/TZD)+back 120 59.2+10.1 74.2 26.7+4.6 9.317.0 8.1+0.9 72.2+14.9
ground antihyperglycemic therapy

Taspoglutide

Taspoglutide 10mg gw+met 182 55.319.5 56 32.745.2 6.1+4.8 7.95+0.93 93.61£20.4
Sg;gi?:f;l' 24 weeks Taspoglutide 20mg gw+met 187 56.8+8.8 52 32.31£5.0 5.7+4.7 7.97+0.86 91.8+18.0
Sitagliptin 100mg qd+met 177 55.549.9 59 32.445.0 6.0£5.0 7.94+0.85 92.5+£19.7
Taspoglutide 10mg gqw+met 361 58+10 56 32.145.3 946 8.24+0.9 90.2+19.2
Nauck, 2013Ref.152 24 weeks Taspoglutide 20mg qw+met 348 5749 57 32.445.3 9+6 8.26+0.9 91.5+19.8
Insulin Glargine+met 319 5849 46 32.745.2 1046 8.35+0.9 90.6+£19.5
Taspoglutide 10 mg qw+SUxmet 240 57.149.7 50 32.445.2 9.446.9 8.31£0.9 90.6+19.8
Pratley,2013Ref-153 24 weeks Taspoglutide 20 mg qw+SUxmet 245 55.8+9.8 51 32.745.1 8.5+5.8 8.3+0.9 89.8+19.5
Pioglitazone 45mg qd+SU=xmet 255 56.4+9.8 45 33.145.2 8.616.1 8.3+0.8 90.0£17.8
Taspoglutide 10mg qw+metxTZD 384 56+10.0 58 33.545.2 6.315.2 8.1+0.9 95.51£20.0
zRglsg:eS:f;k’ 24 weeks Taspoglutide 20mg qw+metxTZD 392 56+9.6 52 33.145.3 7.015.7 8.1+0.9 93.2+£18.9
Exenatide 10pg bid+met+TZD 373 55+9.9 49 33.845.2 6.5+5.4 8.1+0.9 94.5+18.6

Data are presented as mean * standard deviation or median (interquartile range) unless otherwise specified.

GLP-1RA, Glucagon-like peptide-1 receptor agonists; BMI, body mass index; DM, diabetes mellitus; HbAlc, hemoglobin Alc; PBO, placebo; AHA, antihyperglycemic agents; OAD, oral antidiabetes drug; MET, metformin; SU, sulfonylurea; DPP-
4i, dipeptidyl-peptidase-4 inhibitors; AGlI, alpha-glucosidase inhibitors; TZD, thiazolidinedione; SGLT2i, sodium-glucose cotransporter-2 inhibitors.

*Data are presented as mean (range).
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Table S3. Clinical characteristics of included studies in SGLT2i treatment (sorted by first duration of follow-up, second year of publication)

Author, year Duration of Treatment group Nun?b_e rof Age (years) Male (%0) BMI (kg/m?) DM duration (years) Baseline HbAlc (%) Baseline Weight (kg)
follow-up participants(N)
Placebo controlled, monotherapy
Canagliflozin
Canagliflozin 50mg qd 82 57.4+10.8 61.0 25.11+4.13 / 8.13+0.78 65.77+13.56
Canagliflozin 100mg qd 74 57.7£10.5 70.3 25.61+4.64 / 8.05+0.86 68.61+14.86
Inagaki, 2013Ref154 12 weeks Canagliflozin 200mg qd 76 57.0+£10.7 64.5 25.51+4.30 / 8.11+0.88 68.97+14.5
Canagliflozin 300mg qd 75 57.1+10.1 73.3 25.89+3.68 / 8.1740.81 71.30+12.19
PBO 75 57.7£11.0 72.0 26.41+4.34 / 7.9940.77 72.56+15.36
Canagliflozin 100mg qd 90 58.4+10.4 65.6 25.59+4.20 4.72+4.59 7.9840.73 69.10+14.48
Inagaki, 2014R¢"155 24 weeks Canagliflozin 200mg qd 88 57.4+11.1 81.8 25.43+4.18 5.8845.93 8.04+0.77 69.88+14.22
PBO 93 58.2+11.0 64.5 25.85+4.39 5.63+5.76 8.04+0.70 68.57£15.15
Canagliflozin 100mg qd 195 55.1+10.8 415 31.316.6 4.5t4.4 8.1+1.0 85.8+21.4
Stenl6f, 2013ReF156 26 weeks Canagliflozin 300mg qd 197 55.3+10.2 452 31.7+6.0 4.3+4.7 8.0+1.0 86.9+20.5
PBO 192 55.7410.9 45.8 31.846.2 4.2+4.1 8.0£1.0 87.6+19.5
Dapagliflozin
Dapagliflozin 2.5mg qd 59 55111 49 3245 / 7.6+£0.7 9020
Dapagliflozin 5mg qd 58 55+12 48 3245 / 8.0+0.9 89+17
. Dapagliflozin 10mg qd 47 54+9 53 3145 / 8.0+0.8 86+17
List, 200963 12 weeks ——
Dapagliflozin 20mg qd 59 55+10 54 3145 / 7.7£0.9 88+18
Dapagliflozin 50mg qd 56 53£10 45 3214 / 7.8+1.0 92+19
PBO 54 53+11 56 3245 / 7.940.9 89+18
Dapagliflozin 1mg qd 59 55.949.7 79.7 / 4.89+4.37 8.10£0.79 68.40+11.04
Dapagliflozin 2.5mg qd 56 57.7£9.3 69.6 / 4.41+£3.97 7.92+0.74 66.61+14.29
Kaku, 2013Ref157 12 weeks Dapagliflozin 5mg qd 58 58.0+9.5 81.0 / 5.34+4.51 8.05+0.66 68.92+12.43
Dapagliflozin 10mg gd 52 56.5+11.5 75.0 / 4.73+4.73 8.18+0.69 70.35+17.48
PBO 54 58.41+10.0 79.6 / 4.74+3.82 8.1240.71 68.88+14.94
Dapagliflozin 2.5mg qd 65 53.0+11.7 55.4 32.645.5 0.50 (0.10,2.90) 7.9240.90 90.8+22.8
Ferrannini, 24 weeks Dapagliflozin 5.0mg qd 64 52.6+10.9 48.4 31.9+4.8 0.25 (0.10,1.40) 7.8610.94 87.6+17.1
201(QRef158 Dapagliflozin 10mg qd 70 50.6+9.97 48.6 33.6+5.4 0.45 (0.10, 3.40) 8.01+0.96 94.2+18.7
PBO 75 52.7410.3 41.3 32.345.5 0.50 (0.10,3.40) 7.84+0.87 88.8+19
Dapagliflozin 1mg qd 72 53.749.04 52.8 32.53+5.68 1.6+2.55 7.840.98 88.2+18.49
i Dapagliflozin 2.5mg qd 74 53.5+10.61 45.9 31.13+5.47 1.5+2.19 8.1+£1.07 84.3+£18.18
Bailey, 2012Ref.159 24 weeks —
Dapagliflozin 5mg qd 68 51.3+11.51 47.1 30.97+5.68 1.4+3.24 7.94£1.03 85.4+19.43
PBO 68 53.5+11.08 54.4 32.47+4.91 1.1+1.95 7.841.12 90+17.98
Dapagliflozin 5mg qd 128 53.0£11.07 65.6 25.17+3.29 1.15+2.3 8.14+0.74 68.89+11.43
Ji, 2014Ref 160 24 weeks Dapagliflozin 10mg qd 133 51.2+9.89 64.7 25.76+3.43 1.67+2.8 8.28+0.95 70.92+11.64
PBO 132 49.9+10.87 65.9 25.93+3.64 1.30+2.0 8.35+0.95 72.18+13.23

Kaku, 2014Ref.161 24 weeks Dapagliflozin 5 mg qd 86 58.6+10.4 58.1 24.88+3.91 4.59+5.56 7.50+0.72 65.81+14.37
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Dapagliflozin 10 mg qd 88 57.5+9.3 60.2 26.06+4.52 4.93+4.52 7.46+0.61 69.70+13.82

PBO 87 60.4+9.7 59.8 25.22+4.39 5.2946.17 7.5040.63 65.96+12.91
Empagliflozin

Empagliflozin 5mg qd 110 57.3£11.2 76.4 26.314.2 / 7.92+0.70 72.3£14.7
Kadowaki, Empagliflozin 10mg qd 109 57.949.4 70.6 25.3+4.4 / 7.934£0.71 68.1+14.6
201 4REA162 12 weeks Empagliflozin 25mg qd 109 57.249.7 77.1 25.1+3.8 / 7.93+0.78 68.3£14.1

Empagliflozin 50mg qd 110 56.6+10.3 77.3 25.0+3.6 / 8.02+0.65 68.2£12.3

PBO 109 58.7+8.7 73.4 25.6+3.4 / 7.94+0.74 69.0£12.2

Empagliflozin 10mg qd 224 56.2+11.6 63 28.3+5.5 / 7.87+0.88 78.4+18.7
Roden, 2013Ref.163 24 weeks Empagliflozin 25mg qd 224 53.8+11.6 65 28.245.5 / 7.86+0.85 77.8+18.0

PBO 228 54.9+10.9 54 28.746.2 / 7.91+0.78 78.2419.9
Ertugliflozin

Ertugliflozin 5mg qd 156 56.8+11.4 571 33.2+7.4 5.11+5.09 8.16+0.88 94.0+25.4
Terra, 2017Ref164 26 weeks Ertugliflozin 15mg qd 152 56.2+10.8 59.2 32.545.7 5.22+5.55 8.35+1.12 90.6+18.3

PBO 153 56.1+10.9 53.6 33.3+6.8 4.63+4.52 8.11+0.92 94.2425.2
Ipragliflozin

Ipragliflozin 12.5mg qd 70 53.949.6 55.7 31.0+5.9 4.08+3.24 7.95+0.78 86.0+£22.3

Ipragliflozin 50mg qd 67 52.6+10.7 50.7 32.245.9 4.61+4.65 8.05+0.81 90.7+£20.8
Fonseca, 2013R¢f165 12 weeks Ipragliflozin 150mg qd 68 54.2+10.3 42.6 30.9+6.3 5.11+6.46 7.83+0.65 83.3+21.6

Ipragliflozin 300mg qd 68 54.2+10.7 54.4 30.745.0 4.48+4.91 7.9040.67 86.7+£19.6

PBO 69 53.4+9.7 46.4 30.945.5 4.64+5.93 7.84+0.78 81.8+17.4
Luseogliflozin

Luseogliflozin 0.5mg qd 60 55.2+10.1 68.3 25.4+3.54 4.90+4.49 8.16+0.93 69.7£13.7

. Luseogliflozin 2.5mg qd 61 58.319.4 57.4 24.8+3.56 6.15+6.50 8.07+£0.90 65.5+£12.2

Seino, 2014Ref.166 12 weeks —

Luseogliflozin 5mg qd 61 56.8+9.3 72.1 24.5+£3.21 5.774£5.55 8.16+0.96 66.3£12.4

PBO 54 57.61+11.0 74.1 25.244.26 7.3046.43 7.88+0.72 68.3+13.4

Luseogliflozin 1mg qd 55 58.5+9.1 72.7 24.51+4.00 4.7+4.1 7.77+0.79 66.93+£12.76

Luseogliflozin 2.5mg qd 56 57.449.3 67.9 24.79+3.81 4.6x4.4 8.05+0.75 66.67+11.25
Seino, 2014Ref.167 12 weeks Luseogliflozin 5mg qd 54 57.3+11.4 75.9 26.43+4.26 4.5+4.2 7.86+0.69 72.56+13.94

Luseogliflozin 10mg qd 58 59.6+7.8 63.8 23.36+3.22 6.2+5.4 7.95+0.67 60.97+12.74

PBO 57 57.1+10.0 719 25.15+3.62 5.1+4.6 7.92+0.84 67.32+13.14

. Luseogliflozin 2.5mg qd 79 58.9+£10.1 75.9 25.98+4.88 6.5+5.9 8.14+0.91 70.19+13.65

Seino, 2014Ref.168 24 weeks

PBO 79 59.6+9.3 70.9 25.34+4.19 6.1+5.4 8.17+0.8 66.67+11.23
Tofogliflozin

Tofogliflozin 10mg 57 58.6+9.8 66.7 25.07+3.53 6.317.1 8.45+0.75 67.26+12.67

Tofogliflozin 20mg 58 56.6+10.2 67.2 24.99+4.55 6.445.1 8.3410.81 68.06+15.82
Kaku, 2014Ref.169 24 weeks —

Tofogliflozin 40mg 58 57.0+9.1 67.2 25.78+4.10 6.7£5.5 8.37+0.77 68.72£11.91

PBO 56 56.8+9.9 66.1 26.00+4.11 6.0+6.1 8.41+0.78 71.20+12.64
PBO controlled, add-on therapy
Canagliflozin
Townsend, 6 weeks Canagliflozin 100mg 57 57.848.7 59.6 33.0£6.0 / 8.1+0.9 95.31£22.2
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2016Ref170 qd+met+SU/TZD/DPP4
gjﬂﬂggﬂ;‘é(’g%% . 56 58.3+6.9 55.4 34.1+6.8 / 8.0£0.8 96.1+20.2
PBO+met+SU/TZD/DPP4 56 59.6+9.5 58.9 32.945.7 / 8.2+0.9 91.7+17.5
Canagliflozin 50mg qd+met 64 53.318.5 53 31.7£4.6 5.615.0 8.00£0.99 87.6£16.3
Canagliflozin 100mg gd+met 64 51.748.0 56 31.745.0 6.1+4.7 7.83+£0.96 87.7£15.5
Rosenstock, Canagliflozin 200mg gd+met 65 52.949.6 51 31.445.2 6.4+5.7 7.61+0.80 87.7x17.0
2012Re171 12 weeks Canagliflozin 300mg qd+met 64 52.3+6.9 56 31.6+4.9 5.9+5.2 7.69+1.02 87.3+15.9
Canagliflozin 300mg bid+met 64 55.2+7.1 44 31.845.2 5.8+4.6 7.73+0.89 86.0+19.7
PBO+met 65 53.3+7.8 48 30.6+4.6 6.415.0 7.75+0.83 85.9+19.5
. Canagliflozin 100mg gd+insulin 76 59.719.4 57.9 26.88+4.82 15.18+8.61 8.89+0.81 69.95+£13.93
Inagaki, 2016R¢F172 16 weeks —
PBO+insulin 70 56.1+10.9 70.0 25.99+4 .40 12.34+8.21 8.85+0.84 69.68+13.13
Canagliflozin 50mg bid+met 93 58.6+8.9 43.0 33.0£7.0 6.7+4.9 7.6+£0.9 91.2423.9
Qiu, 2014Ref173 18 weeks Canagliflozin 100mg bid+met 93 56.7+10.3 47.3 32.316.8 7.3£6.0 7.6£0.9 90.2+19.1
PBO+met 93 57.0+£9.3 49.5 32.315.7 7.06.4 7.7£0.9 90.5+18.1
Canagliflozin 100mg qd+met+SU 223 56.5+8.3 55.5 25.6+3.4 6.8+4.5 8.0+£0.9 69.1+11.8
Ji, 2015Ref174 18 weeks Canagliflozin 300mg qd+met+SU 227 56.4+9.2 49.8 26.0+3.4 6.9+4.9 8.0+0.9 69.6+11.9
PBO+met+SU 226 55.819.4 55.3 25.5+3.6 6.414.6 7.910.9 68.6+11.9
Canagliflozin 100mg qd+AHA 241 64.3+6.5 51.5 31.4+4.4 12.3+£7.8 7.8+£0.8 88.4+15.6
Canagliflozin 200mg gqd+AHA 236 63.416.0 54.7 31.5+4.6 11.3£7.2 7.7£0.8 88.8+17.1
Bode, 2013Ref175 26 weeks p—
Canagliflozin 300mg qd+AHA 236 63.416.0 54.7 31.5+4.6 11.3£7.2 7.7£0.8 88.8+17.1
PBO+AHA 237 63.216.2 60.3 31.8+4.8 11.4+7.3 7.8+0.8 91.1£17.5
) Canagliflozin 100mg gd+met 368 55.5+9.4 47.3 32.4+6.4 6.7£5.4 7.9+£0.9 88.8+22.2
'z‘g‘l’g'R'e‘iflionza'eZ' 26 weeks Canagliflozin 300mg qd+met 367 55.3£0.2 45.0 31.446.3 7.145.4 7.90.9 85.4+20.9
PBO+met 183 55.3+9.8 51.4 31.1+6.1 6.815.3 8.0£0.9 86.6+22.4
Canagliflozin 100mg qd+AHA 90 69.5+8.2 64.4 32.445.5 15.6+7.4 7.9+£0.9 90.5+18.4
Yale, 2013Ref-177 26 weeks Canagliflozin 300mg qd+AHA 89 67.9+8.2 53.9 33.446.5 17.0+7.8 8.0+0.8 90.2+18.1
PBO+AHA 90 68.2+8.4 63.3 33.1+6.5 16.4+10.1 8.0+£0.9 92.8+17.4
Canagliflozin 100mg gd+met+TZD 113 56.7+10.4 68.1 32.316.2 10.546.6 8.0£0.9 94.2+22.2
Forst, 2014Ref.178 26 weeks Canagliflozin 300mg qd+met+TZD 114 57.0+10.2 55.3 32.8+7.7 11.0+7.6 7.9+0.9 94.4+25.9
PBO+met+TZD 115 58.3+£9.6 66.1 32.5+6.4 10.1+6.6 8.0£1.0 03.8+22.4
Canagliflozin 100mg gd+met+SU 157 57.4£10.5 51.6 33.316.3 9.05.7 8.1+0.9 93.81£22.6
Wilding, 2013Ref179 26 weeks Canagliflozin 300mg qd+met+SU 156 56.1+8.9 44.2 33.246.3 9.4+6.4 8.1+0.9 93.5+22.0
PBO+met+SU 156 56.8+8.3 51.3 32.716.8 10.316.7 8.1+0.9 91.2+22.6
Canagliflozin 100mg gd+met 237 54.2+9.6 45.6 31.945.3 2.9+£3.3 8.8+1.1 88.3x17.6
;‘gfggff?g‘gk’ 26 weeks Canagliflozin 300mg qd+met 237 55.4+0.8 48.5 32.846.5 3.3£3.9 8.9+1.2 91.4+21.4
PBO+met 237 55.2+9.8 48.9 33.0+6.0 3.3t4.5 8.8t£1.2 92.1+20.1
Canagliflozin 100/300mg
126.1 weeks gd+background antihyperglycemic 5795 63.248.3 64.9 31.945.9 13.5+7.7 8.2+0.9 /
Neal, 2017 . therapy
(median) PBO+background antihyperglycemic
therapy 4347 63.4£8.2 63.3 32.0£6.0 13.7¢7.8 8.240.9 /
Dapagliflozin
Wilding, 2009Ref181 12 weeks Dapagliflozin 10mg gd+OAD+insulin 24 55.7+9.2 54.2 35.5+3.6 11.8+5.8 8.4+0.7 103.4+10.2
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Dapagliflozin 20mg qd+OAD+insulin 24 56.1+£10.6 54.2 36.2+4.6 11.3+5.6 8.5+0.9 101.2+£15.3
PBO+OAD+insulin 23 58.4+6.5 69.6 34.8+£4.6 13.8+7.3 8.4+0.9 101.8£16.5
Lambers Heerspink, 12 weeks Dapagliflozin 10mg gd+metxSU 24 53.7£9.4 66.7 / 6.5+4.4 7.7+0.6 93.2+18.0
2013% PBO+met+SU 25 58.0£9.5 72.0 / 6.5+5.0 7.5£1.0 96.2+19.5
Dapagliflozin 10mg qd 225 56.0 (50.0-62.0) 52 / 7.745.9 8.140.9 88.0+20.5
Weber, 2016% 12 weeks +OAD/insulin
PBO+0OAD/insulin 224 57.0 (51.0-62.0) 58 / 7.3£5.0 8.0£1.0 89.9+18.4
Dapagliflozin 10mg
Weber. 201671 12 weeks G4 +ACEVARB+AHA 302 55.6+8.4 59.3 / 8.246.4 8.1+1.0 84.1+17.5
PBO+ACEI/ARB+AHA 311 56.2+8.9 55 / 7.66.2 8.0£0.9 86.0+£18.4
Dapagliflozin 2.5mg bid+met 100 58.3+£9.0 37.0 33.16+5.16 4.80£3.87 7.77£0.75 92.49+18.632
Schumm-Draeger, 16 weeks Dapagliflozin 5mg bid+met 99 55.319.3 46.5 33.09+4.94 5.12+4.2 7.78+0.76 93.62+16.641
2015Ref183 Dapagliflozin 10mg gd+met 99 58.5+9.8 49.5 32.25+5.01 5.45+4.05 7.71+0.71 90.58+15.929
PBO+met 101 58.5+£9.4 46.5 31.74+4.69 5.53+4.23 7.94+0.85 88.82+15.327
. Dapagliflozin5/10mg qd+insulin 122 58.31£9.8 73.0 26.914.9 15.3+9.0 8.3+0.8 73.9+£15.7
Araki, 2017Ref184 16 weeks —
PBO+insulin 60 57.6£9.9 66.7 26.1£3.5 14.2+8.9 8.5+0.9 71.9+£13.4
Dapagliflozin 2.5mg gd+met 137 55.0£9.3 51 31.6x£4.8 6.0£6.2 7.99+£0.90 84.9+17.8
. Dapagliflozin 5mg qd+met 137 54.3£9.4 50 31.445.0 6-4+5.8 8.17+0.96 84.7£16.3
Bailey, 2010Ref185 24 weeks ——
Dapagliflozin 10mg gd+met 135 52-7£9.9 57 31251 6.1£5.4 7.92+0.82 86.3t17.5
PBO+met 137 53.7£10.3 55 31.84£5.3 5.845.1 8.11+0.96 87.7£19.2
Dapagliflozin 2.5mg qd+SU 154 59.9+10.14 50.0 30.01+5.12 7.7£6.0 8.11+0.75 81.89
. Dapagliflozin 5mg qd+SU 142 60.249.73 50.0 29.84+5.18 7.415.7 8.12+0.78 81
Strojek, 2011Ref-186 24 weeks ——
Dapagliflozin 10mg qd+SU 151 58.9+8.32 43.7 29.755.64 7.2155 8.07+£0.79 80.56
PBO+SU 145 60.3+£10.16 49.0 29.74+4.57 1.4+5.7 8.15+0.74 80.94
. Dapagliflozin 10mg gd+met 89 60.6£8.2 55.1 32.1+£3.9 6.0x4.5 7.19+0.44 92.1+14.1
Bolinder, 2012Ref187 24 weeks
PBO+met 91 60.8+6.9 56.0 31.7£3.9 5.545.3 7.16£0.53 90.9+£13.7
Dapagliflozin 5mg qd+met 194 51.749.3 40.2 / 1.6+2.4 9.2+1.3 84.1+19.5
Henry, 2012Ref.188 24 weeks
PBO+met 201 51.8+9.8 47.3 / 1.6£2.6 9.2+1.3 85.6+£20.0
Dapagliflozin 10mg gd+met 211 51.0£10.1 50.2 / 2.2+3.3 9.1+1.3 88.4+£19.7
Henry, 2012Ref.188 24 weeks
PBO+met 208 52.7£10.4 46.6 / 1.9+4.0 9.1+1.3 87.2£19.4
Dapagliflozin 5mg qd+TZD 141 53.2+10.9 55.3 / 5.64+5.36 8.40+1.03 87.8+20.7
ggfggfgggk’ 24 weeks Dapagliflozin 10mg gd+TZD 140 53.8+10.4 42.1 / 5.756.44 8.37+0.96 84.8+22.2
PBO+TZD 139 53.5+£11.4 511 / 5.07£5.05 8.34+1.00 86.4+£21.3
Dapagliflozin 2.5mg qd+insulin 202 59.817.6 49.5 33.0£5.0 13.6+6.6 8.46+0.78 93.0£16.7
_— Dapagliflozin 5mg qd+insulin 211 59.3t£7.9 47.4 33.0£5.3 13.1+7.8 8.62+0.89 93.3t17.4
Wilding, 2012Ref190 24 weeks — —
Dapagliflozin 10mg gd+insulin 194 59.31£8.8 44.8 33.445.1 14.2+7.3 8.57+0.82 94.5+£16.8
PBO+insulin 193 58.8+8.6 49.2 33.1t£5.9 13.5+£7.3 8.47+0.77 94.5+£19.8
Dapagliflozin 10mg qd+DPP-4itmet 223 54.8£10.4 57.0 / 5.70+4.87 7.9+0.8 91.0£21.6
Jabbour, 2014Ref191 24 weeks -
PBO+DPP-4itmet 224 55.0£10.2 52.7 / 5.64+5.40 8.0+0.8 89.2+20.9
En‘i?ﬁg'g:of'gelr:]){g‘%h‘l‘:;’bac"gm“”d 480 63.9+7.6 66.9 33.0+5.3 13.5+8.2 8.0:0.8 94.5+17.8
Leiter, 20147¢152 24 weeks PBOXEac?(yround antih pyer lycemic
g ypergly 482 63.6£7.0 67.0 32.745.7 13.0+8.4 8.140.8 93.2+16.8

therapy
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Dapagliflozin 10mg gd+background

antihvperalvcemic thera 455 62.8+7.0 67.9 32.6+5.9 12.6+8.7 8.18+0.84 92.6+£20.5
Cefalu, 2015742 24 weeks PBOXEac?(yround antih pyer lycemic
therapy g ypergly 459 63.0+7.0 68.6 32.9+6.1 12.38.2 8.08+0.80 93.6+19.5
. Dapagliflozin 10mg gd+DPP-4i+met 158 55.2+8.6 43.7 31.2+4.7 7.245.7 8.24+0.96 85.8+18.4
Mathieu, 2015Ref194 24 weeks -
PBO+DPP-4i+met 158 55.0+9.6 475 32.245.3 8.0£5.6 8.17+0.98 88.2+18.1
. Dapagliflozin 10mg qd+met+SU 108 61.1+9.7 42.6 31.9+4.8 9.316.5 8.08+0.91 88.6+17.6
Matthaei, 2015R¢f195 24 weeks
PBO+met+SU 108 60.2+9.2 55.6 32.0+4.6 9.646.2 8.24+0.87 90.1+16.2
Rosenstock. Dapagliflozin 10mg qd+Saxagliptin 5mg 4 7 53+10 47.0 31.844.8 7.145.0 8.92+1.18 87.1418.0
20 15Re1 1% 24 weeks qd+met
PBO+Saxagliptin 5mg qd+met 176 55+10 53.0 31.845.1 8.2455 9.03+1.05 88.0+18.7
Dapagliflozin 5mg qd+met 147 53.1+9.1 45.6 26.4+3.5 4.243.8 8.09+0.72 70.84£12.2
Yang, 2016Ref197 24 weeks Dapagliflozin 10mg qd+met 152 54.6+9.5 57.9 26.2+3.5 5.3+4.6 8.17+0.84 71.4+12.0
PBO+met 145 53.5+9.2 59.3 25.7+2.9 53144 8.134£0.85 70.9+11.4
. Dapagliflozin 10mg qd+OAD!/insulin 160 65.316.22 56.9 32.6+4.7 14.318.1 8.33+1.08 92.4+16.8
Fioretto, 2018Re71%8 24 weeks —
PBO+OAD/insulin 161 66.2+6.49 56.5 31.6+5.0 14.5+8.1 8.03+£1.08 88.31£16.2
Dapagliflozin 10mg gd+insulintOAD 133 56.5+8.4 475 26.4+3.8 12.7£7.2 8.5240.76 71.1+£12.0
Yang, 2018Ref-199 24 weeks —
PBO+insulintOAD 139 58.6+8.9 48.1 26.7+3.3 12.246.7 8.58+0.81 72.4+13.1
Dapagliflozin 10mg
Pollock, 20197200 24 weeks qd-+antihyperglycemic therapy 145 64.7+8.6 70 30.1945.3 17.5547.7 8.44+1.0 /
PBO+antihyperglycemic therapy 148 64.7+8.6 71 30.3445.6 17.714£9.5 8.57+1.2 /
Rosenstock Dapagliflozin 5mg qd+DPP-4i+met 290 57.2410.7 49.0 31.5+5.5 7.546.3 8.1+0.9 87.2+£18.7
Ref201 | 24weeks -
2019 PBO+DPP-4i+met 291 57.0£9.9 54.0 32.4455 7.845.8 8.3£1.0 92.3+18.7
Dapagliflozin 10mg qd+Exenatide 2mg 228 54+10 45 33.2+6.8 7.616.0 9.3+1.1 91.8+22.2
Frias, 20163 28 weeks qw+met
PBO+Exenatide 2mg gw-+met 227 54+10 51 32.04£5.9 7.4455 9.3+1.1 89.8420.2
Empagliflozin
Empagliflozin 1mg gd+met 71 57+8.8 58 31.1+4.8 / 7.8+0.7 90.6+18.9
Empagliflozin 5mg gd+met 71 60+7.3 41 31.6x4.4 / 8.0+0.7 87.0+14.8
Rosenstock, 12 weeks Empagliflozin 10mg qd+met 71 59+9.0 47 31.4+4.0 / 7.9+0.7 87.9114.4
Wi
2013Ref.202 Empagliflozin 25mg qd+met 70 59+8.1 53 31.5+4.8 / 8.1+0.7 90.5+16.9
Empagliflozin 50mg qd+met 70 56+9.4 56 31.8+4.4 / 7.9+0.7 91.6+15.8
PBO+met 71 60+8.5 47 31.1+4.5 / 8.0+0.7 87.7£15.7
Empagliflozin 10mg qd+background
. . 276 60.6+8.5 62.0 32.445.3 / 7.87+0.77 /
antihyperglycemic therapy
. Empagliflozin 25mg qd+background
Tikkanen, 2015R¢203 12 weeks ) i 276 59.94+9.7 56.5 33.04£5.0 / 7.9240.72 /
antihyperglycemic therapy
PBO+background antihyperglycemic
271 60.3+8.8 62.0 32.4+4.9 / 7.9040.72 /
therapy
Empagliflozin 10mg qd+background
. . 276 60.6+8.5 62.0 32.445.3 / 7.87+0.77 /
antihyperglycemic therapy
Mancia, 2016 12 weeks Empagliflozin 25mg gd+background
. . 276 59.9+9.7 56.5 33.04£5.0 / 7.92+0.72 /
antihyperglycemic therapy
PBO+background antihyperglycemic 271 60.3+£8.8 62.0 32.4+4.9 / 7.90+0.72 /
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therapy

i Empagliflozin 10mg qd+OAD 68 70.948.7 52.9 26.1+3.8 10.6+7.9 6.6+0.8 65.4+11.4
Kario, 2018 12 weeks
PBO+OAD 63 69.3+7.8 52.4 26.0+4.9 9.648.2 6.6+0.8 64.6+14.3
Empagliflozin 5mg bid+met 215 58.8+9.8 55.8 31.5+5.2 / 7.79+0.88 88.31£17.4
Emsfg“ﬂoz'” 12.5mg bid 215 57.6+9.9 57.2 31.645.1 / 7.78+0.79 89.4+19.0
f.
Ross, 2015%¢t20¢ 16 weeks Empagliflozin 10mg gd+met 214 585+ 10.8 50.5 31.9+5.4 / 7.84%0.75 89.2+19.0
Empagliflozin 25mg qd+met 214 58.2+10.2 53.3 32.1+5.3 / 7.734£0.79 88.7£18.6
PBO+met 207 579+11.2 51.4 32.0+.0 / 7.6940.72 90.1+18.4
R tock Empagliflozin 10mg gd+insulin 186 56.7+8.7 52 34.7+3.8 / 8.39+0.74 96.7£17.9
osenstock, P P
201 4RE1205 18 weeks Empagliflozin 25mg qd+insulin 189 58.0£9.4 44 35.0£4.0 / 8.29+0.72 95.9£17.3
PBO+insulin 188 55.3+10.1 40 34.7+4.3 / 8.3340.72 95.5+17.5
Empagliflozin 10mg
L 169 58.6+9.8 55 32.145.8 / 8.310.8 91.6+20.1
gd+insulintmet+SU
Rosenstock, —
18 weeks Empagliflozin 25mg
201 5Ref-206 o 155 59.9+10.5 60 32.745.9 / 8.310.8 94.7420.7
gd+insulintmet+SU
PBO+insulintmet+SU 170 58.1+9.4 53 31.8+6.0 / 8.240.8 90.5+22.5
Empagliflozin 10mg qd+met+SU 225 57.0£9.2 50 28.3+5.4 / 8.07+0.81 77.1+£18.3
Haring, 2013Ref.207 24 weeks Empagliflozin 25mg qd+met+SU 216 57.449.3 53 28.3+5.5 / 8.1040.83 77.5+£18.8
PBO+met+SU 225 56.949.2 50 27.9+4.9 / 8.15+0.83 76.2+16.9
Empagliflozin 10mg qd+met 217 55.54£9.9 58 29.145.5 / 7.94+0.79 81.6+£18.5
Haring, 2014Ref.208 24 weeks Empagliflozin 25mg qd+met 213 55.6+10.2 56 29.745.7 / 7.86+0.87 82.2+19.3
PBO+met 207 56.0+9.7 56 28.745.2 / 7.90+0.88 79.7£18.6
Empagliflozin 10mg qd+TZDxmet 165 54.749.9 50.3 29.245.6 / 8.1+0.89 78.0£19.1
Kovacs, 2014R¢209 24 weeks Empagliflozin 25mg qd+TZD+met 168 54.2+8.9 50.6 29.1+5.5 / 8.1+0.82 78.9+19.9
PBO+TZD+met 165 54.6+0.5 44.2 29.3+5.4 / 8.240.92 78.1+20.1
Kawamori, 24 week Empagliflozin 10mg+DPP-4i 182 60.0+9.9 78.0 26.0+3.8 9.0+7.2 8.27+0.65 71.2412.6
weeks
2018Ref210 PBO+DPP-4i 93 59.8+10.8 77.4 26.6+4.5 8.716.1 8.3610.74 73.1+£15.9
Ferdinand, 24 K Empagliflozin 10-25mg qd+OAD 78 56.5+£9.3 55.1 36.04+12.83 9.3+6.2 8.66+0.97 105.05+24.29
weeks
2019Ref-211 PBO+OAD 72 57.249.3 50.0 35.12+8.29 9.317.9 8.51+1.1 101.35+20.96
Empagliflozin 10mg qd+background
antihvoeralvcemic thera 98 63.2+8.5 61.2 32.445.4 / 8.0210.84 92.1+21.4
Barnett, 2014Ref.212 yp_ g y_ Py
. . Empagliflozin 25mg qd+background
(patients with stage 52 weeks . . 97 62.0£8.4 62.9 31.315.8 / 7.96+0.73 88.1+21.7
2 CKD) antihyperglycemic therapy
PBO+background antihyperglycemic
95 62.6+8.1 58.9 30.845.6 / 8.09+0.80 86.0+20.0
therapy
Empagliflozin 25mg qd+background
Barnett, 2014Ref-212 _p g i 94 g 187 64.6+8.9 57.2 30.245.3 / 8.0210.84 83.2£19.5
. . antihyperglycemic therapy
(patients with stage 52 weeks - -
PBO+background antihyperglycemic
3 CKD) 187 65.1+8.2 56.7 30.3+5.3 / 8.09+0.80 82.5+18.0
therapy
Barnett, 2014Ref212 Empagliflozin 25mg qd+background
52 weeks 37 65.4+10.2 56.8 29.0+4.9 / 8.06+1.05 77.9116.4

(patients with stage

antihyperglycemic therapy
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4 CKD)

PBO+background antihyperglycemic

37 62.9+11.9 51.4 31.8+6.0 / 8.16+0.99 84.1+21.1
therapy
Spfteland Empagliflozin 10mg qd+DPP-4i+met 109 54.3+9.6 60.6 31.245.9 / 7.97+£0.84 88.4+20.8
gfteland, p— -
o1 7Rer213 52 weeks Empagliflozin 25mg qd+DPP-4i+met 110 55.4+9.9 64.5 29.945.3 / 7.97+£0.82 84.4+19.2
PBO+DPP-4i+met 108 55.949.7 55.6 29.6+5.7 / 7.9740.85 82.3+19.8
Empagliflozin 10mg qd+background
. ) 2345 63.0+8.6 70.5 30.645.2 / 8.07+0.86 85.9+18.8
3.1 years antihyperglycemic therapy
. (median Empagliflozin 25mg qd+background
Zinman, 2015'® ) ) i 2342 63.2+8.6 719 30.645.3 / 8.0610.84 86.5+19.0
observation antihyperglycemic therapy
time) PBO+background antihyperglycemic
2333 63.2+8.8 72.0 30.745.2 / 8.08+0.84 86.6+19.1
therapy
Ertugliflozin
Ertugliflozin 1mg qd+OAD 39 54.4+7.0 50.0 / 7.5446.74 8.3840.81 85.3+£19.3
i Ertugliflozin 5mg qd+OAD 38 53.8+9.9 455 / 5.48+3.79 8.05+0.68 87.8+18.8
Amin, 2015Ref.214 4 weeks ——
Ertugliflozin 25mg qd+OAD 39 52.5+6.6 49.0 / 5.83+4.18 8.31+0.87 82.7+£18.5
PBO+OAD 38 55.1+6.7 63.2 / 6.3845.55 8.21+0.68 83.5+17.5
Ertugliflozin 1mg qd+met 54 53.1+9.1 63.0 29.8+4.92 6.3 8.01+1.25 83.44+18.89
Ertugliflozin 5mg qd+met 55 54.7+7.7 74.5 31.146.30 6.7 7.88+0.96 85.74+20.91
Amin, 2015Ref215 12 weeks Ertugliflozin 10mg gqd+met 55 57.3+6.5 56.4 30.7+5.93 6.1 8.13+1.26 82.28+21.73
Ertugliflozin 25mg qd+met 55 54.2+8.8 67.3 29.8+4.97 6.0 8.30+1.19 81.81+17.35
PBO+met 54 54.0+8.1 55.6 30.6+4.48 6.4 8.08+1.03 83.78+17.42
Ertugliflozin 5mg qd
. 156 59.2+9.3 51.9 31.245.5 9.946.1 8.1+0.9 87.6+18.6
+met+DPP-4i
Dagogo-Jack, p—
26 weeks Ertugliflozin15mg qd
2017Ref-216 ) 153 59.749.3 53.6 30.946.1 9.245.3 8.0+0.8 86.6+19.5
+met+DPP-4i
PBO+met+DPP-4i 153 58.3+9.2 65.4 30.3+6.4 9.445.6 8.0£0.9 86.4+20.8
Ertugliflozin 5mg qd+background
. ) 158 66.7+8.3 53.2 32.6+6.8 14.949.0 8.2+1.0 89.44+22.5
antihyperglycemic therapy
Grunberger, Ertugliflozin 15mg qd+background
26 weeks . ) 155 67.5+8.5 48.4 31.745.3 14.5+8.5 8.240.9 85.8+17.4
2017Ref217 antihyperglycemic therapy
PBO+background antihyperglycemic
154 67.5+8.9 46.8 33.246.1 13.148.1 8.1+0.9 90.4+18.9
therapy
Ertugliflozin 5mg qd+sitagliptin100mg
243 55.2+10.4 50.6 32.5+6.7 7.0£5.6 8.6£1.0 89.5+20.8
gd+met
Pratley, 2018Ref218 26 weeks Ertugliflozin 15mg gd+sitagliptin100mg
244 55.1+9.8 51.6 31.8+6.5 6.945.2 8.6£1.0 87.5+20.5
gd+met
PBO-+sitagliptin 100mg qd+met 247 54.8+10.7 62.3 31.746.5 6.2+5.2 8.5+1.0 89.8+£23.5
Ertugliflozin 5mg qd
207 56.6+8.1 46.9 30.8+4.8 7.946.1 8.1+0.9 84.8+£17.2
Rosenstock, 26 weeks +met
2018Ref-219 Ertugliflozin 15mg qd
205 56.9+9.4 454 31.1+4.5 8.14#55 8.1+0.9 85.3+£16.5

+met
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PBO+met 209 56.5+8.7 46.9 30.7+4.7 8.046.3 8.2+0.9 84.5+17.1
Ertugliflozin 5mg qd+met 170 56.1+9.0 55.9 26.0+2.8 7.045.0 8.1+0.9 71.4+11.1
Ji, 2019Ref220 26 weeks Ertugliflozin 15mg gqd+met 169 56.3+9.3 58.0 25.7+3.2 7.545.1 8.1+0.9 69.5+10.9
PBO+met 167 56.9+9.0 52.7 26.1+3.4 6.415.1 8.1£1.0 70.1+12.4
Ipragliflozin
Ipragliflozin 12.5mg gd+met 69 56.6+8.5 47.8 31.9+4.9 6.8+6.4 7.7840.64 89.5+£13.6
Ipragliflozin 50mg gd+met 68 58.6+7.6 47.1 31.1+4.9 6.0£5.3 7.76+0.66 86.7+£13.7
Wilding, 2013Ref221 12 weeks Ipragliflozin 150mg qd+met 67 58.1+8.2 56.7 31.845.2 5.7+4.8 7.7340.69 89.3+£17.0
Ipragliflozin 300mg qd+met 72 56.6+8.9 50.0 31.8+4.6 5.5+4.8 7.87+0.82 89.3+£15.0
PBO+met 66 57.3+8.6 54.5 32.0+4.8 5.7£3.2 7.68+0.60 89.0£14.5
Shestakova, 12 weeks Ipragliflozin 50mg qd+met 110 58.9+9.3 43.6 32.80+4.76 6.65+5.22 8.39+0.93 92.74+16.24
2018Ref-222 PBO+met 55 58.0+9.5 40.0 31.95+4.18 6.56+4.66 8.46+0.96 89.54+15.60
Kashiwagi, 24 weeks Ipragliflozin 50mg qd+OAD 118 63.946.59 78.0 25.84+3.450 9.57.7 7.53+£0.538 69.16+11.571
2015Ref-223 PBO+OAD 46 65.746.93 78.3 24.96+3.362 9.448.3 7.5510.526 66.70+10.940
Kashiwagi, 24 weeks Ipragliflozin 50mg qd+met 112 56.2+10.67 58.9 25.96+4.410 7.5+5.7 8.25+0.719 68.52+13.864
2015Ref-224 PBO+met 56 57.749.24 58.9 25.47+3.092 8.145.2 8.3840.738 67.51+11.365
Ipragliflozin 50mg gd+met 87 53.9+11.3 50.6 26.57+4.30 6.5+5.7 7.7440.78 70.36+14.75
Lu, 2016Ref-225 24 weeks
PBO+met 83 53.4+11.3 39.8 27.04+4.60 5.8+4.2 7.75£0.71 70.45+12.44
Ipragliflozin 50mg qd+met+DPP4-i 73 57.62+8.26 50.7 25.50+3.07 11.645.9 7.90+0.69 67.50+12.50
Han, 2018Ref.226 24 weeks :
PBO+met+DPP4-i 66 57.44+7.88 48.5 26.05+3.79 11.3+6.6 7.9240.79 67.90+10.98
Luseogliflozin
i Luseogliflozin 2.5mg qd+insulin 159 57.4+10.3 70.4 25.42+3.53 11.74£7.6 8.70+0.83 68.10+11.32
Seino, 2018Ref.227 16 weeks ————
PBO+insulin 74 57.1+10.9 68.9 25.15+3.44 12.1+6.8 8.84+0.83 69.13+12.16
Luseogliflozin 2.5mg qd+OAD 95 67.9+8.9 75.8 25.45+4.18 10.446.9 7.7240.68 66.9+13.60
Haneda, 2016R¢7228 24 weeks
PBO+OAD 50 68.4+8.9 78.0 25.81+£3.95 12.6£10.4 7.69+0.65 67.77£11.79
Sotagliflozin
Sotagliflozin 75mg gd+met 59 56.1+9.6 57.6 33.445.2 / 8.0+0.9 96.2+19.3
Sotagliflozin 200mg gd+met 60 55.6+9.3 28.3 34.245.8 / 8.3£1.0 95.6+19.4
;gj::::gzzk’ 12 weeks Sotagliflozin 400mg qd+met 60 56.1+9.5 48.3 32.745.8 / 8.1+1.0 91.4+18.6
Sotagliflozin200mg bid+met 60 56.4+8.8 48.3 32.945.6 / 8.4+0.9 95.04£22.2
PBO+met 60 55.1+9.8 43.3 32.245.8 / 7.940.9 90.6+20.7
Tofogliflozin
i Tofogliflozin 20mg qd+insulin 141 59.1+10.8 63.8 25.8+3.5 15.02+9.36 8.5340.75 68.87+13.20
Terauchi, 20177230 16 weeks ——
PBO+insulin 70 56.4+10.0 68.6 26.9+3.9 12.39+7.34 8.4040.65 72.24+11.12
Active controlled, monotherapy
Canagliflozin
Canagliflozin 100mg qd 237 54.0£10.7 44.3 32.4+5.4 3.5+4.4 8.8+1.2 90.2+18.6
zRgls(;:esfiik’ 26 weeks Canagliflozin 300mg qd 238 55.84£9.6 52.5 32.615.8 3.314.4 8.8+1.2 93.0£19.9
Metformin 2000mg/day 237 55.2+9.8 48.9 33.0+6.0 3.3145 8.8+1.2 92.1+20.1
Dapagliflozin
List, 200953 12 weeks Dapagliflozin 2.5mg qd 59 55+11 49 3245 / 7.6£0.7 90+20
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Dapagliflozin 5mg qd 58 55+12 48 3245 / 8.0+0.9 89+17
Dapagliflozin 10mg gd 47 5419 53 3145 / 8.0+0.8 86+17
Dapagliflozin 20mg gd 59 55+10 54 3145 / 7.7£0.9 88+18
Dapagliflozin 50mg gd 56 53+10 45 3214 / 7.8+1.0 92+19
Metformin 1500mg/day 56 55+11 48 3245 / 7.6+0.8 88+20
Dapagliflozin 5mg qd 203 52.3+10.2 45.3 / 1.6+3.1 9.1+14 86.2421.1
Henry, 2012Ref.189 24 weeks -
Metformin 2000mg/day 201 51.849.8 47.3 / 1.6+2.6 9.2+1.3 85.6+£20.0
Dapagliflozin 10mg qd 219 51.1+115 47.9 / 2.1+3.8 9.1£1.3 88.5+£19.3
Henry, 2012Ref.189 24 weeks -
Metformin 2000mg/day 208 52.7+10.4 46.6 / 1.9+4.0 9.1+1.3 87.2£19.4
Empagliflozin
Empagliflozin 10mg qd 224 56.2+11.6 63 28.315.5 / 7.87+0.88 78.4+18.7
Roden, 2013Ref.163 24 weeks Empagliflozin 25mg qd 224 53.8+11.6 65 28.245.5 / 7.86+0.85 77.8+18.0
Sitagliptin 100mg qd 223 55.1+9.9 63 28.245.2 / 7.85+0.79 79.3£20.4
Ipragliflozin
Ipragliflozin 12.5mg qd 70 53.919.6 55.7 31.0£5.9 4.08+3.24 7.95+0.78 86.0+£22.3
Ipragliflozin 50mg qd 67 52.6+£10.7 50.7 32.245.9 4.61+4.65 8.05+0.81 90.7£20.8
Fonseca, 2013R¢f165 12 weeks Ipragliflozin 150mg qd 68 54.2+10.3 42.6 30.9+6.3 5.11+6.46 7.83+0.65 83.3+21.6
Ipragliflozin 300mg qd 68 54.2410.7 54.4 30.745.0 4.48+4.91 7.9040.67 86.7+£19.6
Metformin 1500mg/day 69 53.1+11.7 58.0 29.845.5 4.13+4.71 8.03+0.90 84.1+21.8
Tofogliflozin
Tanizawa, 52 weeks Tofogliflozin 20mg qd 63 58.7+10.36 66.7 25.88+4.263 5.630+4.3275 7.83+0.96 68.95+13.351
2014Ref.231 Tofogliflozin 40mg qd 127 57.8+11.07 66.1 25.39+4.652 5.361+5.2704 7.83+0.88 68.57+15.810
Active controlled, add-on therapy
Canagliflozin
Canagliflozin 100mg qd
41 70.4+95 65.9 255+33 / 74+0.7 /
+0AD
Kario, 2018Ref.232 8 weeks Increased hypoglycemic
dosage/Addition of 37 67.8+9.8 51.4 26.3+4.1 / 72+0.6 /
another hypoglycemic agent
Canagliflozin 50mg gd+met 64 53.318.5 53 31.7£4.6 5.6+5.0 8.00£0.99 87.6+£16.3
Canagliflozin 100mg gd+met 64 51.748.0 56 31.745.0 6.1+4.7 7.83+£0.96 87.7£155
Rosenstock, 12 weeks Canagliflozin 200mg qd+met 65 52.949.6 51 31.445.2 6.4+5.7 7.61+0.80 87.7£17.0
2012Ref171 Canagliflozin 300mg qd+met 64 52.3+6.9 56 31.6+4.9 5.945.2 7.69+1.02 87.31£15.9
Canagliflozin 300mg bid+met 64 55.2+7.1 44 31.845.2 5.8+4.6 7.734£0.89 86.0+£19.7
Sitagliptin 100mg qd+met 65 51.748.1 58 31.6+5.0 5.6+4.7 7.64+0.95 87.2+£18.0
) Canagliflozin 100mg gd+met 368 55.5£9.4 47.3 32.416.4 6.715.4 7.9+0.9 88.8+£22.2
;g;ggg;%"“za'e& 26 weeks Canagliflozin 300mg qd+met 367 55.319.2 45.0 31.4%6.3 7.145.4 7.9+0.9 85.4+20.9
Sitagliptin 100mg qd+met 366 55.5+9.6 47.0 32.0+6.1 6.845.2 7.9+0.9 87.7421.6
Canagliflozin 100mg qd
483 56.4+9.5 52 31.045.3 6.5+5.5 7.840.8 86.9+20.1
Cefalu, 2013Ref-233 52 weeks +met
Canagliflozin 300mg qd 485 55.849.2 50 31.245.4 6.7£5.5 7.840.8 86.6+£19.5
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+met

glimepiride 6mg qd

et 482 56.3+9.0 55 30.945.5 6.6£5.0 7.840.8 86.5+£19.8
Schernthaner, Soweeks Canagliflozin 300mg qd+met+SU 377 56.6+9.6 54.9 31.5+6.9 9.446.1 8.1+0.9 87.4423.2
2013Ref-234 Sitagliptin 100mg gd+met+SU 378 56.7+9.3 56.9 31.7+6.9 9.7+6.3 8.1+0.9 89.1+23.2
Dapagliflozin
Rosenstock, 5 K Dapagliflozin 5mg qd+met 289 55.9+£10.9 52.6 31.845.2 7.616.3 8.2+0.9 89.5+17.8
201 QRef.201 4 weeks —
Saxagliptin 5mg qd+met 291 57.0+9.9 54.0 32.445.5 7.845.8 8.3£1.0 92.3+£18.7
Dapagliflozin 10mg qd
et 400 58+9 55.3 31.745.1 615 7.74£0.9 88.4+16.3
Nauck, 2011Ref.235 52 weeks —
Glipizide 20mg/day
+met 401 59+10 54.9 31.245.1 76 7.7£0.9 87.6x17.0
Miiller-Wieland, 52 weeks Dapagliflozin 10mg gd+met 314 57.4+9.4 64.3 33.1+5.2 6.945.2 8.3+0.7 97.7+£18.9
2018Re"236 Glimepiride 1-4mg/day+met 313 58.6+8.4 66.5 33.045.1 6.7+5.1 8.3+0.8 97.3+17.9
Empagliflozin
Empagliflozin 1mg gd+met 71 57+8.8 58 31.1+4.8 / 7.8+0.7 90.6£18.9
Empagliflozin 5mg gd+met 71 60+7.3 41 31.6x4.4 / 8.0+0.7 87.0£14.8
Rosenstock, 12 weeks Empagliflozin 10mg qd+met 71 59+9.0 47 31.4+4.0 / 7.9+£0.7 87.9114.4
2013Ref.202 Empagliflozin 25mg qd+met 70 59+8.1 53 31.5+4.8 / 8.1+0.7 90.5+16.9
Empagliflozin 50mg qd+met 70 56+9.4 56 31.8+4.4 / 7.9+0.7 91.6+15.8
Sitagliptin 100mg met+met 71 58+10.1 54 31.0+4.5 / 8.1+0.9 88.0£15.0
Empagliflozin 10mg qd+SU 136 61.3£9.9 78.2 24.6+3.8 / 7.99+0.73 65.8+12.2
Empagliflozin 25mg qd+SU 137 61.8+£9.6 70.1 252442 / 8.06+£0.76 67.0+13.7
Metformin 500-2250mg/day+SU 63 60.0+£10.2 74.6 252+3.6 / 7.93+0.79 682122
Empagliflozin 10mg qd+met 68 56.91£9.5 55.9 26.4+4.4 / 7.68+0.74 70.7+£15.6
Empagliflozin 25mg qd+met 65 57.3t£114 66.2 264+3.5 / 7.51£0.73 704114
Empagliflozin 10mg qd+TZD 137 60.4+10.1 83.2 26.7+42 / 7.85+0.74 73.8+14.2
. Empagliflozin 25mg qd+TZD 136 59.7£9.9 75.0 26.8+4.2 / 7.95+0.84 72.9+12.7
Araki, 2015Ref237 52 weeks —
Empagliflozin 10mg qd+AGlI 69 63.5+8.8 73.9 243+3.6 / 7.78 £0.80 63.9+10.9
Empagliflozin 25mg qd+AGlI 70 61.9+11.7 74.3 25.7+4.1 / 7.56+0.59 68.6=13.1
Empagliflozin 10mg qd+DPP4 68 63.3£9.9 60.3 24.7+3.7 / 7.78 £0.68 64.1+12.1
Empagliflozin 25mg qd+DPP4 71 59.1+10.3 67.6 26.0+4.2 / 7.82+0.74 70.0+£13.2
Empagliflozin 10mg qd+Glinide 70 59.2+12.1 67.1 254+3.9 / 8.01+£0.85 67.8+14.1
Empagliflozin 25mg qd+Glinide 70 57.7£11.8 81.4 26.2+4.6 / 7.98+0.84 73.2+173
i Empagliflozin 10mg qd+GLP-1RA 32 55.6+9.8 81.3 28.0+4.9 / 8.83+0.80 78.6+£18.4
Terauchi, 2019Ref238 52 weeks ——
Empagliflozin 25mg qd+GLP-1RA 33 58.9+9.3 66.7 27.745.5 / 8.68+0.87 76.5+£14.6
Ridderstréle 104 weeks Empagliflozin 25mg qd+met 765 56.2+10.3 56 29.945.3 / 7.92+0.81 82.5+19.2
2014Ref.239 Glimepiride 1-4mg qd+met 780 55.7+10.4 54 30.35.3 / 7.92+0.82 83.0£19.2
Ertugliflozin
i Ertugliflozin 1mg qd+met 54 53.149.1 63.0 29.8+4.92 6.3 8.01+1.25 83.44+18.89
Amin, 2015Ref215 12 weeks —
Ertugliflozin 5mg qd+met 55 54.7£7.7 74.5 31.146.30 6.7 7.88+0.96 85.74+20.91
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Ertugliflozin 10mg gd+met 55 57.316.5 56.4 30.7+5.93 6.1 8.13+1.26 82.28+21.73
Ertugliflozin 25mg gd+met 55 54.2+8.8 67.3 29.8+4.97 6.0 8.30+1.19 81.81+£17.35
Sitagliptin 100mg qd+met 55 53.3+10.7 72.7 30.445.71 6.3 8.24+1.11 85.52+18.61
Ertugliflozin 5mg qd+met 250 55.1+10.1 50.8 31.846.2 7.145.4 8.6+1.0 88.6+22.2
Pratley, 2018Ref218 26 weeks Ertugliflozin 15mg qd+met 248 55.3+9.5 54.0 31.5+5.8 7.315.4 8.6+1.0 88.0+20.3
Sitagliptin 100mg qd+met 247 54.8+10.7 62.3 31.7+6.5 6.2+£5.2 8.5£1.0 89.8+23.5
Hollander, Ertugliflozin 5mg qd+met 448 58.8+9.7 50.7 31.745.5 7.4+5.7 7.8+£0.6 87.9+18.9
018240 52 weeks Ertugliflozin 15mg qd+met 440 58.0+9.9 43.4 31.316.2 7.5¢5.7 7.820.6 85.6+19.1
Glimepiride 8mg qd+met 437 57.8+9.2 51.3 31.2+6.4 7.5£5.6 7.8+£0.6 86.8+20.7
Tofogliflozin
Tanizawa, 52 weeks Tofogliflozin 20mg qd+OAD 172 58.2+10.03 65.7 25.53+£3.95 7.62+5.89 8.13+0.93 68.10£13.45
2014Ref.231 Tofogliflozin 40mg qd+OAD 413 58.7£10.53 66.1 25.68+4.42 7.71£6.18 8.12+0.89 68.46+£14.18

Data are presented as mean * standard deviation or median (interquartile range) unless otherwise specified.

SGLT2i, sodium-glucose cotransporter-2 inhibitors; BMI, body mass index; DM, diabetes mellitus; HbAlc, hemoglobin Alc; PBO, placebo; AHA, antihyperglycemic agents; OAD, oral antidiabetes drug; MET, metformin; SU, sulfonylurea; DPP-4i,
dipeptidyl-peptidase-4 inhibitors; AGlI, alpha-glucosidase inhibitors; TZD, thiazolidinedione; GLP-1RA, Glucagon-like peptide-1 receptor agonists; ACEI, angiotension converting enzyme inhibitors; ARB, angiotensin receptor blocker; CKD, chronic

kidney disease.
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Table S4. Summary of bias risk of included studies in GLP-1RA treatment

. Blinding of Blinding of Selective
Sequence Allocation . Incomplete .
. participants outcome outcome Other bias
generation concealment outcome data .
and personnel assessors reporting
Rosenstock, 2009Ref-73 u u L L H L

Nauck, 2016Ref-74

Grunberger, 2012Ref-75

Miyagawa, 2015Ref.76

Moretto, 2008Ref.77

Aroda, 2019Ref-78

Sorli, 2017Ref.7

Raz, 2012Ref.80

Hernandez, 20187

Ahrén, 2014Ref 8!

Ferdinand, 20143%°

Dungan, 2016Ref82

Ludvik, 2018Ref83

Wysham, 2014Ref-84

Nauck, 2014Ref.85

Gerstein, 201910

Gill, 2010Ref86

Apovian, 2010Re"87

Liutkus, 2010Ref-88

Frias, 201633

Gadde, 2017Ref.89

Guja, 2018Ref-%0
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Buse, 2011Ref91
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Holman, 2017Ref.92

Liakos, 201941

Lind, 2015Ref.93

Vanderheiden, 2016Ref-%4

Nauck, 200928

Russell-Jones, 20092°

Zinman, 2009Ref.95

Ahmann, 2015Ref-%

Davies, 2016Ref-97

Davies, 2015Ref-98

Marso, 2016°

Nauck, 2016Ref-99

Davies, 2017Ref-100

Lingvay, 2018Ref.101

Pratley, 2019Ref-102

Rodbard, 2018Ref.103

Zinman, 2019Ref.104

Husain, 2019Ref.105

Marso, 20168

Bergenstal, 2012Ref-106

Henry, 2012Ref.107

Umpierrez, 2014Ref.108

Chen, 2018Ref109

Russell-Jones, 2012Ref 110

Xu, 2015Ref111

Garber, 2009Ref.112

Seino, 2018Ref113

Weissman, 2014Ref-114
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Dungan, 2014Ref115

Araki, 2015Ref116

Blonde, 2015Ref117

Wang, 2019Ref118

Pratley, 2018Ref-119

Giorgino, 2015Ref120

Wysham, 2016Ref121

Blevins, 2011Ref122

Rosenstock, 2013Ref.123

Buse, 2009Ref-124

Davies, 2009Ref125

Bergenstal, 2010Ref126

Diamant, 2010Ref127

Buse, 2013Ref128

Davies, 2013Ref129

Ji, 2013Ref 130

Wysham, 2018Ref-131

Diamant, 2014Ref132

Drucker, 2008Ref.133

Nauck, 2007Ref.134

Ahmann, 2018Ref135

Simo, 2015Ref136

Meier, 2015Ref137

Brady, 2014Ref-138

D’Alessio, 2015Ref-139

Abreu, 2019Ref.140

Pratley, 2010Ref-141

Charbonnel, 2013Ref142

rrr\r\\rr\||\r\rrjirrrrrrrrr|cjirrjirjirir|\rr|jr|\r\r\r

rrr\rrr/cjirrcjr|jrjc|c|jrjcjrjrjrjr|cjr|jr|rjr|jir|jr|\rr|r|\r|r-

rIrrrrrrrrrrrrrrrr|r|jx|T|r|r|T|T|T|T ||

rIr|jrrrrr|rjr|rjr|rrr|r|r|r|rT|x|T|rT|r|T|T|T|T|IT|r-

rr|rjrjrrrjrrx|rjr|jr|rx|r|r\r|rjr|rr|rjrr|r|jrr|\rr|x\r|r-

rrrrrirricr|ir|r|r|r|\ir\ir\irrrrrrjircjrjirjirjr|r|jr|r|\r\rF\r

rr\-\r\W\r\Ww\-\r\r\r\rr\yr|\rrrjirrr|irr||\r

30



De Wit, 2014Ref.143

Bailey, 2016Ref144

Nauck, 201 6Ref-145

Zang, 2016Ref-146

Kaku, 2016Ref.147

Rosenstock, 2019Ref148

Aroda, 2017Ref.149

Ahrén, 2017Ref.150

Kaku, 2018Ref.151

cliririririr|iriririr-

Nauck, 201 3Ref-152

Pratley, 2013Ref-153 L

L

mlT|T|r|r|r|T|T|T | |T
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L, low risk of bias; U, unclear risk of bias; H, high risk of bias.
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Table S5. Summary of bias risk of included studies in SGLT2i treatment

. Blinding of Blinding of Selective
Sequence Allocation .. Incomplete .
) participants outcome outcome Other bias
generation concealment outcome data .
and personnel assessors reporting
Inagaki, 2013Ref154 L L L

Inagaki, 2014Ref155

Stenlof, 2013Ref.156

List, 20093
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Table S6. SBP and DBP changes in GLP-1RA and SGLT2i treatment

SBP changes DBP changes
Observations WMD 95%CI Pvalue [I2 Observations WMD 95%CI Pvalue I2

GLP-1RA
Total 164 -2.856  -3.017,-2.695 <0.001  78.0% 156 -0.898 -1.007,-0.789 <0.001 63.3%
Placebo controlled 61 -1.724  -2.043,-1.404 <0.001 51.2% 54 0.199 -0.016,0.415 0.070 28.9%
Active controlled 100 -2913  -3.123,-2.703 <0.001 77.5% 96 -0.984 -1.128,-0.841 <0.001 67.4%

Insulin 22 -2.763  -3.306,-2.220 <0.001 17.0% 21 -0.083 -0.424,0.259  0.635 16.6%

Sulfonylurea 10 -2.721  -3.459,-1.983 <0.001  50.0% 5 -1.318 -1.944,-0.693 <0.001 61.4%

DPP-4i 20 -1.150  -1.657,-0.644 <0.001 49.2% 20 -0.332 -0.730,0.067  0.103 13.6%
Monotherapy 34 -2.499  -2.947,-2.052 <0.001 67.2% 32 -0.727 -1.120,-0.334 <0.001 54.6%
Add-on therapy 130 -2.899  -3.071,-2.727 <0.001  79.6% 124 -0.917 -1.030,-0.804 <0.001 64.9%
Individual

Albiglutide 13 -1.110  -1.543,-0.677 <0.001 50.4% 13 -0.538 -0.795,-0.282 <0.001  9.0%

Dulaglutide 28 -1.514  -1.832,-1.196 <0.001 72.9% 28 -0.061 -0.267,0.144  0.559 28.3%

Exenatide 34 -3.021  -3.404,-2.637 <0.001 71.5% 33 -1.236 -1.484,-0987 <0.001 66.8%

Liraglutide 31 -3.107  -3.508,-2.706 <0.001 61.0% 24 -0.799 -1.049,-0.549 <0.001 72.3%

Semaglutide 44 -4.346  -4.674,-4.019 <0.001 67.4% 44 -1.278 -1.528,-1.029 <0.001 28.8%
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Taspoglutide
SGLT2i
Total
Placebo controlled
Active controlled
Metformin
Sulfonylurea
DPP-4i
Monotherapy
Add-on therapy
Individual
Canagliflozin
Dapagliflozin
Empagliflozin
Ertugliflozin
Ipragliflozin

Luseogliflozin

12

208

179

59

15

22

53

155

40

61

54

23

10

-3.164

-4.331

-3.612

-4.122

-3.600

-4.536

-2.995

-4.315

-4.334

-4.754

-4.245

-4.266

-3.838

-3.235

-3.838

-3.823,-2.505

-4.476,-4.185
-3.844,-3.379
-4.378, -3.867
-4.383,-2.818
-5.245,-3.826
-3.571,-2.418
-4.655,-3.976

-4.495,-4.173

-5.030, -4.478
-4.561,-3.930
-4.534,-3.998
-4.203,-3.473
-4.096, -2.374

-4.753,-2.923

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

45.0%

67.6%
20.8%
61.7%
35.3%
15.0%
28.2%
65.0%

68.6%

80.6%
72.1%
49.2%
19.4%
51.0%

68.4%

12

186

160

56

15

20

48

138

40

46

54

17

10

-1.471

-2.279

-1.559

-1.995

-1.532

-1.896

-1.583

-2.113

-2.311

-2.855

-1.986

-2.044

-1.611

-2.317

-1.948

-1.883, -1.060

-2.376,-2.182
-1.713, -1.406
-2.165,-1.824
-2.020,-1.045
-2.372,-1.420
-1.995,-1.171
-2.344,-1.882

-2.417,-2.204

-3.026, -2.684
-2.226,-1.745
-2.209,-1.879
-1.883,-1.339
-2.975,-1.659

-2.528,-1.368

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.0%

67.8%
7.1%

60.6%
42.4%
32.9%
54.2%
58.4%

70.2%

81.0%
56.7%
55.6%
43.4%
37.8%

27.1%
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Tofogliflozin 8 -5.076  -5.909, -4.244 <0.001 60.1% 8 -2.471 -3.053,-1.890 <0.001 55.8%

SBP, systolic blood pressure; DBP, diastolic blood pressure; WMD, weighted mean difference; CI, confidence interval; DPP-4i, dipeptidyl-peptidase-4 inhibitors.
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Table S7. SBP and DBP changes stratified by study primary endpoint and study duration

SBP changes DBP changes
Observations WMD  95%CI Pvalue 2 Observations WMD  95%(CI Pvalue 2
GLP-1RA 164 -2.856 -3.017,-2.695 <0.001  78.0% 156 -0.898 -1.007,-0.789 <0.001  63.3%
Study primary endpoint and study duration
HbA1c changes 153 -2975 -3.157,-2.793  <0.001  76.0% 145 -0.933 -1.062,-0.805 <0.001 62.5%
<12weeks 14 -2.497  -3.485,-1.510 <0.001  72.0% 14 -0.528 -1.162,0.105 0.102 76.6%
12-<26weeks 37 -2965 -3.422,-2.507 <0.001 60.0% 37 -1.208 -1.498,-0.918 <0.001 38.7%
26-<52weeks 84 -3.106  -3.344,-2.867 <0.001 77.6% 78 -0.883 -1.058,-0.708 <0.001 64.8%
>52 weeks 18 -2.600 -2.962,-2.238 <0.001 85.2% 16 -0.857 -1.107,-0.607 <0.001 56.9%
Weight changes 2 / / / / 2 / / / /
Blood pressure 4 -1.904 -2.865,-0.943 <0.001 42.0% 4 0.187* -0.471, 0.845 0.577 0.0%
changes
Cardiovascular 5 -2.502 -2.877,-2.127 <0.001  95.8% 5 -0.853 -1.075,-0.631 <0.001 85.2%
outcomes
SGLT2i 208 -4331 -4.476,-4.185 <0.001 67.6% 186 -2.279 -2.376,-2.182 <0.001 67.8%

Study primary endpoint and study duration
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HbA1c changes 191 -4.047  -4.204,-3.889 <0.001 57.3% 170 -2.050 -2.157,-1.944 <0.001 45.8%

<12weeks 50 -4.145 -4.566,-3.725 <0.001  60.0% 48 -2.083 -2.362,-1.803 <0.001 53.3%
12-<26weeks 79 -3.835 -4.086,-3.585 <0.001  53.5% 68 -1.981 -2.151,-1.812 <0.001 33.8%
26-<52weeks 31 -4.054 -4.351,-3.757 <0.001 58.4% 24 -2.057 -2.270,-1.843 <0.001 39.4%
>52 weeks 31 -4410 -4.758,-4.061 <0.001 57.1% 30 -2.148 -2.375,-1.921 <0.001 57.9%
Weight changes 1 / / / / 1 / / / /
Blood pressure 14 -6.331* -6.853,-5.809 <0.001 91.5% 13 -2.434 -2.740,-2.128 <0.001  88.2%
changes
Cardiovascular 2 / / / / 2 / / / 85.0%
outcomes
Total 372 -3.536  -3.645,-3.426 <0.001  75.8% 342 -1.501 -1.576,-1.427 <0.001 76.0%

SBP, systolic blood pressure; DBP, diastolic blood pressure; WMD, weighted mean difference; CI, confidence interval; GLP-1RA, Glucagon-like peptide-1
receptor agonists; SGLT2i, sodium-glucose cotransporter-2 inhibitors.

*P<0.05 compared with the total group.
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Table S8. Comparisons of the effect sizes among subgroups

SBP DBP
Adjusted P* P for subgroup differences Adjusted P* P for subgroup differences
GLP-1RA
Study duration 0.2111 0.0597
<12weeks vs 12-<26weeks 0.6315 0.0534
<12weeks vs 26-<52weeks 0.3331 0.4689
<12weeks vs 252 weeks 0.9956 0.7097
12-<26weeks vs 26-<52weeks 0.9402 0.2187
12-<26weeks vs 252 weeks 0.7398 0.5057
26-<52weeks vs =52 weeks 0.4048 0.9995
Primary endpoint 0.1212 0.0187
HbA1c vs blood pressure 0.1490 0.0135
HbAlcvs CVOT 0.6263 0.9719
blood pressure vs CVOT 0.7091 0.1148
Treatment strategy 0.0554 0.2196

SGLT2i
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Study duration 0.1286 0.7711

<12weeks vs 12-<26weeks 0.4741 0.8956
<12weeks vs 26-<52weeks 0.9870 0.9991
<12weeks vs 252 weeks 0.7637 0.9836
12-<26weeks vs 26-<52weeks 0.8207 0.9756
12-<26weeks vs 252 weeks 0.1058 0.7549
26-<52weeks vs =52 weeks 0.6407 0.9729
Primary endpoint <0.001 0.0571
HbA1c vs blood pressure <0.001 0.0571
HbAlcvs CVOT / /
blood pressure vs CVOT / /
Treatment strategy 0.9127 0.0877

SBP, systolic blood pressure; DBP, diastolic blood pressure; GLP-1RA, Glucagon-like peptide-1 receptor agonists; SGLT2i, sodium-glucose cotransporter-2
inhibitors; HbA1lc, hemoglobin Alc; CVOT, cardiovascular outcomes trials.

*P values were adjusted by Bonferroni correction for multiple comparisons.
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Table S9. HbA1c and weight changes in GLP-1RA treatment

HbA1c changes Weight changes
Observations WMD 95%CI Pvalue [2 Observations WMD 95%CI Pvalue I2

Total 163 -1.202  -1.216,-1.189 <0.001 96.1% 163 -2.521 -2.571,-2470 <0.001 96.7%
Placebo controlled 60 -0.687  -0.715,-0.659 <0.001 92.4% 60 -1.701 -1.825,-1.577 <0.001 92.8%
Active controlled 100 -1.247  -1.263,-1.230 <0.001 96.5% 100 -2.735 -2.803,-2.666 <0.001 96.3%

Insulin 22 -0.244  -0.284,-0.204 <0.001 91.5% 22 -3.683 -3.831,-3.535 <0.001 94.4%

Sulfonylurea 10 -0.221  -0.278,-0.164 <0.001 86.5% 10 -3.343 -3.555,-3.130 <0.001 92.1%

DPP-4i 20 -0.478  -0.528,-0.428 <0.001 94.2% 20 -1.808 -2.007,-1.609 <0.001 86.6%
Monotherapy 34 -1.155  -1.198,-1.112 <0.001  95.6% 34 -1.952 -2.086,-1.817 <0.001 93.2%
Add-on therapy 129 -1.208  -1.222,-1.194 <0.001 96.3% 129 -2.594 -2.648,-2.539 <0.001 97.0%
Individual

Albiglutide 13 -0.867  -0.900,-0.834 <0.001 83.1% 13 -1.031 -1.134,-0929 <0.001 0.0%

Dulaglutide 28 -1.232  -1.259,-1.206 <0.001 94.6% 28 -1.504 -1.596,-1.411 <0.001 94.7%

Exenatide 34 -1.174  -1.203,-1.144 <0.001  95.8% 34 -2.472 -2.588,-2.355 <0.001 87.5%

Liraglutide 31 -1.310  -1.340,-1.280 <0.001  95.7% 31 -3.038 -3.149,-2.928 <0.001 93.9%

Semaglutide 43 -1.368  -1.402,-1.335 <0.001  95.5% 43 -4.030 -4.163,-3.897 <0.001 95.8%
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Taspoglutide 12 -1.164  -1.209,-1.119 <0.001 89.8% 12 -2.152  -2.350,-1.953 <0.001 94.6%

HbA1c, hemoglobin Alc; WMD, weighted mean difference; CI, confidence interval; DPP-4i, dipeptidyl-peptidase-4 inhibitors.
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Table S10. HbA1c and weight changes in SGLT2i treatment

HbA1c changes Weight changes
Observations WMD 95%CI Pvalue [2 Observations WMD 95%CI Pvalue I2

Total 208 -0.745  -0.755,-0.735 <0.001  95.4% 201 -2.644 -2.685,-2.603 <0.001 93.1%
Placebo controlled 176 -0.561  -0.576,-0.546 <0.001 82.7% 175 -1.816 -1.876,-1.756 <0.001 64.9%
Active controlled 63 -0.821  -0.839,-0.804 <0.001  92.0% 58 -2.989 -3.056,-2.922 <0.001 83.0%

Metformin 15 0.002 -0.070, 0.074 0.951 0.0% 15 -1.448 -1.672,-1.223 <0.001 52.5%

Sulfonylurea 7 0.009 -0.033,0.052 0.668 78.4% 7 -4.338 -4.525,-4.150 <0.001 83.9%

DPP-4i 22 -0.018  -0.058,0.023 0.386 71.9% 21 -2.327 -2492,-2161 <0.001 55.8%
Monotherapy 57 -0.768  -0.793,-0.744 <0.001  93.6% 53 -2.646 -2.723,-2.570 <0.001 91.9%
Add-on therapy 151 -0.740  -0.751,-0.730 <0.001  95.9% 148 -2.643 -2.690,-2.597 <0.001 93.5%
Individual

Canagliflozin 38 -0.742  -0.763,-0.720 <0.001 97.1% 40 -3.197 -3.297,-3.097 <0.001 92.5%

Dapagliflozin 61 -0.776  -0.795,-0.757 <0.001 96.6% 59 -2.389 -2.465,-2313 <0.001  93.0%

Empagliflozin 54 -0.689  -0.706,-0.672 <0.001  90.4% 52 -2.362  -2.426,-2.297 <0.001 89.1%

Ertugliflozin 20 -0.859  -0.889,-0.829 <0.001  95.3% 20 -2.788 -2.893,-2.683 <0.001 84.9%

Ipragliflozin 13 -0.662  -0.736,-0.587 <0.001 85.1% 9 -2.061 -2.220,-1.902 <0.001 74.5%
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Luseogliflozin 10 -0.502  -0.546,-0.458 <0.001 92.0% 10 -1.597 -1.708,-1.485 <0.001 91.1%

Tofogliflozin 8 -0.803  -0.847,-0.758 <0.001 64.5% 8 -2.705 -2.852,-2.559 <0.001 94.0%

HbA1c, hemoglobin Alc; WMD, weighted mean difference; CI, confidence interval; DPP-4i, dipeptidyl-peptidase-4 inhibitors.
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Table S11. Effects of sex on the association between weight reduction and blood pressure changes

Model 1* (unadjusted by sex) Model 21 (adjusted by sex)
Coefficient 95%Cl Pvalue Coefficient 95%CI Pvalue
GLP-1RA SBP 0.821 0.630,1.012 <0.001 0.821 0.631,1.011 <0.001
DBP 0.288 0.172,0.403 <0.001 0.287 0.172,0.403 <0.001
SGLT2i SBP 0.829 0.350, 1.309 0.001 0.820 0.332,1.307 0.001
DBP 0.282 -0.007,0.572 0.055 0.268 -0.019, 0.556 0.067

Coefficient indicates change in mmHg of blood pressure associated with 1 kg change in weight.

GLP-1RA, Glucagon-like peptide-1 receptor agonists; SGLT2i, sodium-glucose cotransporter-2 inhibitors; SBP, systolic blood pressure; DBP, diastolic
blood pressure; CI, confidence interval.

*Model 1: multivariable meta-regression model adjusted for age, BMI, duration of diabetes and HbA1c change from baseline.

tModel 2: Model 1 plus adjustment for sex.
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Table S12. Effects of hypertensive therapy on the association between weight reduction and blood pressure changes

Model 1* (unadjusted by hypertensive therapy) Model 2" (adjusted by hypertensive therapy)

Coefficient 95%Cl Pvalue Coefficient 95%CI Pvalue
GLP-1RA SBP 0.873 -2.703, 4.449 0.494 0.881 -5.131, 6.893 0.593
DBP -0.272 -1.456,0.913 0.518 -0.297 -1.906, 1.311 0.510
SGLT2i SBP 0.320 -0.679, 1.320 0.507 0.182 -0.594, 0.959 0.625
DBP 0.164 -0.485,0.814 0.595 0.157 -0.561, 0.875 0.642

Coefficient indicates change in mmHg of blood pressure associated with 1 kg change in weight.

GLP-1RA, Glucagon-like peptide-1 receptor agonists; SGLT2i, sodium-glucose cotransporter-2 inhibitors; SBP, systolic blood pressure; DBP, diastolic
blood pressure; CI, confidence interval.

*Model 1: multivariable meta-regression model adjusted for age, sex, BMI and HbA1c change from baseline.

tModel 2: Model 1 plus adjustment for hypertensive therapy.
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Figure S1. Meta-regression analysis of the associations between HbA1c reduction or body weight reduction and blood pressure changes in
placebo-controlled trials in GLP-1RA treatment.

A. Association between HbA1c change from baseline and placebo-corrected SBP change from baseline.

B. Association between HbA1c change from baseline and placebo-corrected DBP change from baseline.

C. Association between weight change from baseline and placebo-corrected SBP change from baseline.

D. Association between weight change from baseline and placebo-corrected DBP change from baseline.

The size of circles is proportional to the weight of each study in the meta-regression.

*Analyses were adjusted for age, sex, BMI and duration of diabetes.
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Figure S2. Meta-regression analysis of the associations between HbA1c reduction or body weight reduction and blood pressure changes in
GLP-1RA monotherapy.

A. Association between HbA1c change from baseline and SBP change from baseline.

B. Association between HbA1c change from baseline and DBP change from baseline.

C. Association between weight change from baseline and SBP change from baseline.

D. Association between weight change from baseline and DBP change from baseline.

The size of circles is proportional to the weight of each study in the meta-regression.

*Analyses were adjusted for age, sex, BMI and duration of diabetes.
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Figure S3. Meta-regression analysis of the associations between HbA1c reduction or body weight reduction and blood pressure changes in
GLP-1RA add-on therapy.

A. Association between HbA1c change from baseline and SBP change from baseline.

B. Association between HbA1c change from baseline and DBP change from baseline.

C. Association between weight change from baseline and SBP change from baseline.

D. Association between weight change from baseline and DBP change from baseline.

The size of circles is proportional to the weight of each study in the meta-regression.

*Analyses were adjusted for age, sex, BMI and duration of diabetes.
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Figure S4. Meta-regression analysis of the associations between HbA1c reduction or body weight reduction and blood pressure changes in
placebo-controlled trials in SGLT2i treatment.

A. Association between HbA1c change from baseline and placebo-corrected SBP change from baseline.

B. Association between HbA1c change from baseline and placebo-corrected DBP change from baseline.

C. Association between weight change from baseline and placebo-corrected SBP change from baseline.

D. Association between weight change from baseline and placebo-corrected DBP change from baseline.

The size of circles is proportional to the weight of each study in the meta-regression.

*Analyses were adjusted for age, sex, BMI and duration of diabetes.
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Figure S5. Meta-regression analysis of the associations between HbA1c reduction or body weight reduction and blood pressure changes in
SGLT2i monotherapy.

A. Association between HbA1c change from baseline and SBP change from baseline.

B. Association between HbA1c change from baseline and DBP change from baseline.

C. Association between weight change from baseline and SBP change from baseline.

D. Association between weight change from baseline and DBP change from baseline.

The size of circles is proportional to the weight of each study in the meta-regression.

*Analyses were adjusted for age, sex, BMI and duration of diabetes.
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Figure S6. Meta-regression analysis of the associations between HbA1c reduction or body weight reduction and blood pressure changes in
SGLT2i add-on therapy.

A. Association between HbA1c change from baseline and SBP change from baseline.

B. Association between HbA1c change from baseline and DBP change from baseline.

C. Association between weight change from baseline and SBP change from baseline.

D. Association between weight change from baseline and DBP change from baseline.

The size of circles is proportional to the weight of each study in the meta-regression.

*Analyses were adjusted for age, sex, BMI and duration of diabetes.
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Figure S7. Meta-regression analysis of the associations between body weight reduction and blood pressure changes in all merged data

A. Association between weight change from baseline and SBP change from baseline.
B. Association between weight change from baseline and DBP change from baseline.
The size of circles is proportional to the weight of each study in the meta-regression.

*Analyses were adjusted for age, sex, BMI, duration of diabetes and HbA1c change from baseline.
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Figure S8. Funnel plot of included studies in GLP-1RA treatment.

Funnel plots of SBP changes (A) and DBP changes (B) in GLP-1RA studies.

o4
7|\
r| e
AN
L R
0 A o AN
1 @ /“ A AT
é® ... r \...
/ ®\
. = .‘" F+ e\ d
S S o, 9% 0o o o \
=4 = / L] \
5 G ; .
] T “ 000, g|e
< ] L . elge *
£ ¢ g ’ ° ° o ®
k] ] .
7 ) K ° - \
/ ® [ ] ® N\
0 / \
-] / %® o|% °, ©
®* oy
° /
/ »
’ ® \
/ \
/ \
< 4 ™ s * ¢ L
T T T T T T T T T
-10 -5 0 5 -6 -4 -2 0 2 4

62



Figure S9. Funnel plot of included studies in SGLT2i treatment.

Funnel plots of SBP changes (A) and DBP changes (B) in SGLT2i studies.
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