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Abstract

Introduction: Sodium glucose transporter 2 (SGLT2) inhibitors
are a new class of anti-diabetic agents that not only lower
down blood sugar but can potentially cause weight loss and
decrease in blood pressure. The aim of this meta-analysis is to
evaluate the magnitude of changes in blood pressure and
safety parameters with the use of SGLT2 inhibitors among
adult patients with type 2 diabetes mellitus (DM).

Methods: Randomized controlled frials (RCTs) were
retrieved from electronic databases. We used the method
recommend by the Cochrane Collaboration to perform a
meta-analysis of RCTs of SGLT2 inhibitor for type 2 DM.

Results: Of 137 studies retrieved in the literature search, 28
were eligible for inclusion. A total of 23,728 patients with
average age of 50-63 years old, when SGLT2 inhibitor were
compared with placebo or active comparators there were
statistically significant reduction in systolic (MD: -4.01, 95% ClI

-4.03 to -3.99) and diastolic blood pressure (MD: -1.48, 95%
Cl-1.49to -1.46). There were no significant differences in the
incidence of hypoglycemia (RR: 0.94, 95% CI 0.90 to 0.99,
P<0.0000T1) between SGLT2 inhibitors and control groups. The
incidence of urinary tract infections was similar between
the SGLT2 inhibitors and the control groups (RR: 1.12, 95% CI
1.01 to 1.25, P=1.00). There was statistically greater incidence
of orthostatic hypotension among patients given SGLT2
inhibitors than the control group (RR: 1.41, 95% CI 1.14 to
1.75, P=0.99).

Conclusion: Treatment with SGLT2 inhibitor provided
statistically significant reductions in sysftolic and diastolic
blood pressure in patients with type 2 DM compared with
placebo or other anti-diabetic agents.

Keywords: blood pressure, sodium glucose transporter 2
inhibitor, type 2 diabetes mellitus

Introduction

Inrecent years, anti-diabetic drugs with new mechanisms
of action have become available, expanding the tfreatment
options for diabetes management. The sodium glucose
tfransporter 2 (SGLT2) inhibitors are one such agents and
they have already been included in the guidelines of many
international associations including American Diabetes
Association (ADA) and European Association for the Study
of Diabetes (EASD) as one of the second line agents for the
treatment type 2 diabetes mellitus (DM).! The SGLT2 inhibitors
block renal glucose reabsorption and lower the renal
threshold for glucose, thereby markedly increasing urinary
glucose excretion (UGE).!® Because of their mechanism of
Philippine Journal of Internal Medicine Meta-Analysis action
by causing diuresis, these drugs also have a secondary
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effect of lowering the blood pressure.'* This has been shown
consistently across various type of agents in this drug class
but the magnitude of the blood pressure lowering effect has
not been well elaborated.

Most of patients with type 2 DM also have other
concomitant cardiovascular problems, such as hypertension
and dyslipidemia. Thus, many diabetic individuals also
take anti-hypertensive medications aside from their
antihyperglycemic agent. Therefore, the intake of anfi
diabefic drugs with secondary blood pressure lowering
effects such as the SGLT2 inhibitors along with the typical
anti-hypertensive medications may lead to significant
drug inferactions causing adverse drug reactions such as
orthostatic hypotension. There are variability results on the
degree of blood pressure changes in using SGLT2 inhibitor
agents for adult patients with type 2 DM. Thus, the aim of this
current study was to perform a meta-analysis to determine
the magnitude of the blood pressure changes with the
use infake of SGLT2 inhibitor agents for adult type 2 DM
patients. We also would like to investigate the side effects
of hypoglycemia, orthostatic hypotension and urinary fract
infection.
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Methods

We conducted a systematic literature search using PubMed
and ProQuest for studies of adults with type 2 DM using SGLT2
inhibitors. The search strategy combined the Medical Subject
Headings (MeSH) Terms: “diabetes mellitus, non-insulin
dependent or type 2 diabetes mellitus”, and “sodium glucose
fransporter 2, and limited the studies to controlled clinical
frials (Phase 3), and keywords canagliflozin, dapagliflozin,
empagliflozin. We only included phase lll trials because we
want to see the effect of SGLT2 inhibitors compared with
active comparators or placebo. All potentially relevant
articles were reviewed according to inclusion criteria.

The following inclusion criteria were used: (1) fypes of
participants: adult patients with type 2 DM according to the
standard criteria, including American Diabetes Association
(ADA) 1997 and World Health Organization (WHO) 1998; (2)
types of interventions: patients freated with SGLT 2 inhibitor
agent (dapagliflozin, empagliflozin, or canagliflozin) for at
least 12 weeks, compared with placebo or active agent(s);
(3) types of outcome measures: systolic and diastolic blood
pressure changes from baseline; and (4) language: we only
included articles published in English.

The following exclusion criteria were applied: (1) participants
with type 1 diabetes, or unstable cardiac disease, (2)
participants with severe chronic kidney disease, and (3)
results published in reviews, letters, and abstracts. In cases
in which there were two or more published reports on the
same population or group of participants, we only included
the most recent study.

Risk of bias in the included studies was assessed by
several domains: random sequence generation
(selection bias), allocation concealment (selection bias),
blinding of participants (performance bias), outcome
assessment(detection bias), incomplete outcome data
(aftrition bias), presence of selective reporting (reporting
bias), and presence of other biases. All the included studies
were of low risk for bias.

We analyzed the number of parficipants reporting
changes in systolic and diastolic blood pressure. The mean
differences (MD) and 95% confidence intervals (Cls) for
change from baseline in experimental (SGLT2 inhibitors)
versus control (placebo) groups were calculated for these
continuous variables. Chi? test and the |2 statistic were used
to evaluate heterogeneity. A meta-analysis was done for the
outcomes of mean differences in blood pressure, and for the
other safety outcomes of incidence of hypoglycemia, urinary
fract infections and orthostatic hypotension by combining
different groups of studies, using the Review Manager
statistical soffware package (version 5.3)
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Figure 1. Flow chart of the study selection process

Results

The study selection process is summarized in Figure 1.
A fotal of 34 phase llI clinical trials were identified, and 28
articles were judged according to our inclusion criteria to
be appropriate for the meta-analysis. There were ten RCTs
(n=12227) evaluated canagliflozin, eleven RCTs (n=5456)
evaluated dapagliflozin, seven RCTs (n=6045) evaluated
empagliflozin. All twenty eight studies were assessed to be
low risk for biases. These SGLT2 inhibitors were compared to
either placebo or active comparators such as metformin,
sulfonylurea, or multiple injections of insulin. (Appendices A
and B)

Overall effects of SGLT2 inhibitors on blood pressure
based on the meta-analysis, is a small decrease in the
systolic blood pressure with a mean difference (MD) of-
4.01mmHg. 95% CI -4.03 to -3.99, P<0.00001 (Appendix C)
and diastolic blood pressure MD of -1.48mmHg, 95% ClI
-1.49t0 -1.46, P<0.00001 (Appendix D). Pooled studies had
high heterogeneity for systolic blood pressure changes (I of
99%, P<0.00001) and diastolic blood pressure changes (12 of
99%, P<0.00001).

To investigate the source of heterogeneity, a sensitivity
analysis was performed. In a pre-specified subgroup analysis
(Appendices E and F), we analyzed SGLT2 inhibitors based
on their types, canagliflozin, dapagliflozin, empaglifiozin.
We found that canagliflozin gave the largest decrease in
systolic blood pressure (-4.15 mmHg, 95% CI -4.18 to -4.13,
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P<0.00001), followed by empaglifiozin (-3.8 mmHg, 95% CI
-3.84 to -3.76, P<0.00001), and dapagliflozin (-3.69 mmHg,
95% CI-3.78 10 -3.59, P<0.00001). (Appendix E) On the other
hand, dapagliflozin gave the largest decrease in diastolic
blood pressure (-1.56 mmHg, 95% CI-1.61to-1.51, P<0.00001),
followed by canagliflozin (-1.52 mmHg, 95% CI -1.54 to -1.50,
P<0.00001), then empagliflozin (-1.38 mmHg, 95% CI -1.40 to
-1.36, P<0.00001). (Appendix F) All of these subgroup analysis
results also still showed high heterogeneity.

The common adverse events that were reported in
these studies were urinary fract infection, hypoglycemia
and orthostatic hypotension. There were no significant
differences in the incidence of hypoglycemia (RR: 0.94,
95% CI 0.90 to 0.99, P<0.00001) between SGLT2 inhibitors
and conftrol groups (Appendix G), with a frend towards
decreased risk for hypoglycemia for SGLT2 inhibitors. The
incidence of urinary tract infection was similar between the
SGLT2 inhibitors and the control groups (RR: 1.12, 95% CI 1.01
to 1.25, P=1.00). (Appendix H) There was statistically greater
incidence of orthostatic hypotension among patients given
SGLT2 inhibitors than the control groups (RR: 1.41, 95% CI 1.14
to 1.75, P=0.99). (Appendix )

Discussion

This meta-analysis assessed the blood pressure (BP)
changes with the use of SGLT2 inhibitors among adult type
2 DM patients and demonstrated that the freatment with
SGLT2 inhibitor agents provided statistically meaningful
reduction in systolic and diastolic blood pressure compared
with placebo. In this meta-analysis, the results showed that
the use of SGLT2 inhibitors decreased systolic BP by 4.01
mmHg (-4.03 to -3.99) and diastolic blood pressure by 1.48
mmHg (-1.49 to -1.46).

The magnitude of decrease in blood pressure is not
only statistically significant but also has clinical significance
in terms of reducing cardiovascular disease risk. It was
reported that lowering systolic blood pressure even by only
2 mmHg, could result in approximately seven percent lower
mortality risk from ischemic heart disease and a 10% lower
mortality risk from stroke.®' In “The Seventh Report of the Joint
National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure” (JNC 7), it has been
estimated that a 5 mmHg reduction of systolic blood pressure
would result in a 14% reduction in mortality due to stroke,
a nine percent reduction in mortality, and a seven percent
decrease in all cause of mortality.*? It should be noted that
in some of the studies especially with the use of higher doses
of the SGLT2 inhibitors, the systolic blood pressure lowering
did reach -5 mm Hg, and for a few studies even as high as
7 mm Hg drop in blood pressure. There is potential therefore
for these drugs fo significantly modify the cardiovascular
outcomes of patients with type 2 DM.

However, this BP lowering effect may also potentiate
the side effects related to BP changes such as orthostatic
hypotension or dizziness among those whose blood pressures
are either normal or controlled by anti-hypertensive agents.
This latter effect is especially an important precaution among
the elderly. Although, our study only included patients from
50-63 years old in average and thus, we cannot conclude
BP lowering effect of SGLT2 inhibitors on elderly patients.

Previous meta-analysis study done by Liu, et al., with
fourteen studies included also showed a significantly
reduced systolic blood pressure (for one year result: -2.87
mmHg and two years result: -7.5 mmHg) and diastolic blood
pressure (for one year result: -1.95 mmHg and two years result:
-2.19 mmHQg).3®

To our knowledge, this paper is the most updated metao-
analysis on this topic. This study had shown that the use of
SGLT2 inhibitors led to a statistically significant reduction
in systolic and diastolic blood pressure, but it was drawn
from a high heterogeneity data. This has become the main
limitation of our study. The other limitation is the possibility
that important published arficles and unpublished data were
missed. Searches were limited only to some SGLT2 inhibitor
agents (dapagliflozin, empagliflozin, and canagliflozin) and
published in English language articles, and it is likely we
missed some RCTs published in other languages. Furthermore,
different time and position while BP measured were used in
the included RCTs.

Conclusion

Treatment with SGLT2 inhibitor provided staftistically
significant reductions in systolic (-4.01mmHg) and diastolic
(-1.48mmHg) blood pressure in adult patients with type 2 DM
compared with placebo. These agents also had statistically
greater incidence of orthostatic hypotension compared
to the control groups (RR: 1.41). Further studies on more
homogenous, larger population of partficipants and longer
duration of tfreatment are necessary to provide a more
conclusive evidence on the long-term effects of SGLT2
inhibitors on BP changes for adult patients with type 2 DM.
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Study Name Study Design SGLT2 group n Follow up (weeks) | Average Age (y) | Baseline SBP | Baseline DBP
Cefalu et al (2013) R, DB, AC CANA 100 mg/day 483 52 56.4+9.5 130.0+12.4 78.748.0
CANA 300 mg/day 485 55.849.2 130.0£13.8 79.248.4
glim 6-8 mg/day 482 56.3+9.0 129.5+13.5 79.0£8.4
Forst et al (2014) R, DB, PC CANA 100 mg/day 13 26 56.7+10.4 126.4+12.3 75.6+7.8
CANA 300 mg/day 114 57.0£10.2 126.7£12.0 76.6+8.3
Placebo 115 58.3+9.6 128.2+12.3 77.148.2
Inagaki et al (2013) R, DB, PC CANA 50 mg/day 82 12 57.4+10.8 NR NR
CANA 100 mg/day 74 57.7£10.5
CANA 200 mg/day 76 57.0£10.7
CANA 300 mg/day 75 57.1£10.1
Placebo 75 57.7+11.0
Jietal (2015) R, DB, PC CANA 100 mg/day 223 18 56.5+8.3 130.0£13.8 77.448.5
CANA 300 mg/day 227 56.4+9.2 129.5+14.4 77.148.7
Placebo 226 55.8+9.4 129.0£14.0 77.5+8.7
Leiter et al (2015) R, DB,AC CANA 100 mg/day 483 104 56.4+9.5 130.0+12.4 78.748.0
CANA 300 mg/day 485 55.849.2 130.0£13.8 79.248.4
glim 6-8 mg/day 482 56.3+9.0 129.5+13.5 79.0£8.4
Levalle-Gonzalez et al (2013) R, DB,AC CANA 100 mg/day 368 26 55.5+9.4 128.0+12.7 77.7+8.4
CANA 300 mg/day 367 55.349.2 128.7+13.0 77.948.3
sita 100 mg/day 366 55.5+9.6 120.0£13.5 77.58.0
Neal et al (2014) R, DB, PC CANA 100 mg/day 692 52 62 136.9+16.7 76.249.9
CANA 300 mg/day 690 63 137.1£16.7 76.3+9.8
Placebo 690 63 137.8+16.2 77.2+10.3
Rosenstock et al (2012) R, DB, PC CANA 50 mg/day 64 12 53.318.5 127+11 7748
CANA 100 mg/day 64 51.748.0 127413 788
CANA 200 mg/day 65 52.9+9.6 12411 77+9
CANA 300 mg/day 64 52.316.9 126412 80+8
CANA 300 mg BID 64 55.2+7.1 128+13 79+8
Placebo 65 53.3+7.8 125+10 788
Schernthaner et al (2013) R, DB,AC CANA 300 mg/day 377 52 56.6+9.6 131.2+13.2 79.2+7.8
sita 100 mg/day 378 56.749.3 130.1£14.0 78.6+8.9
Stenlof et al (2013) R, DB, PC CANA 100 mg/day 195 26 55.1£10.8 126.7£12.5 77.746.8
CANA 300 mg/day 197 55.3+10.2 128.5+12.7 79.148.3
Placebo 192 55.7+10.9 127.7+13.7 774484
Bailey et al (2010) R, DB, PC DAPA 2.5 mg/day 137 24 55.0£9.3 126.6+14.5 79.5+8.7
DAPA 5 mg/day 137 54.3+9.4 126.9+14.3 80.8+8.5
DAPA 10 mg/day 135 52.7£9.9 126.0+15.9 79.0£10.2
placebo 137 53.7£10.3 127.7+14.6 80.9+9.0
Bolinder et al (2012) R, DB, PC DAPA 10 mg/day 89 24 60.618.2 135.9 80.6
placebo 91 60.8+6.9 133.3 80.4
Bolinder et al (2014) R, DB, PC DAPA 10 mg/day 89 102 60.6+8.2 136.1+13.8 80.68.0
placebo 91 60.846.9 133.3+13.7 80.418.3
Ferrannini et al (2010) R, DB, PC DAPA 2.5 mg/day 65 24 53.0£11.7 NR NR
DAPA 5 mg/day 64 52.6+10.9
DAPA 10 mg/day 70 50.6+10.0
placebo 75 52.7£10.3
Heerspink et al (2013) R, DB,AC-PC | DAPA 10 mg/day 24 12 53.749.4 13313 768
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Study Name Study Design SGLT2 group n Follow up (weeks) | Average Age (y) | Baseline SBP | Baseline DBP
hctz 25 mg/day 26 54.849.9 122412 69+9
placebo 25 58.0+9.5 13111 7416
List et al (2009) R, DB, PC DAPA 2.5 mg/day 59 12 55+11 127414 7848
DAPA 5 mg/day 58 55+12 12613 7648
DAPA 10 mg/day 47 5419 127116 7748
DAPA 20 mg/day 59 55+10 12715 7748
DAPA 50 mg/day 56 5310 126+16 7749
placebo 54 53+11 126116 7718
Nauck et al (2011) R, DB, AC DAPA 2.5-10 mg/day 406 52 58+9 132.8 80.6
glip 5-20 mg/day 408 59110 133.8 80.6
Rosenstock et al (2012) R, DB, PC DAPA 5 mg/day 141 48 53.2+10.9 NR NR
DAPA 10 mg/day 140 53.8+10.4
placebo 139 53.5+11.4
Schumm-Draeger et al (2015) R, DB, PC DAPA 2.5 mg BID 100 16 58.3+9 132.4+13.3 80.5+7.4
DAPA 5 mg BID 99 55.349.3 130.3+11.4 81.346.7
DAPA 10 mg/day 99 58.5+9.8 132.2+12 79.447.7
placebo 101 58.5+9.4 133.4£11.9 81.516.7
Wilding et al (2009) R, DB, PC DAPA 10 mg/day 24 12 55.74£9.2 130.7¢14.5 78.948.7
DAPA 20 mg/day 24 56.1+10.6 126.9+13.9 76.515.2
placebo 23 58.416.5 128.9+14.0 76.949.3
Wilding et al (2012) R, DB, PC DAPA 2.5 mg/day 202 48 59.8+7.6 139.6+17.7 79.5£10.1
DAPA 5 mg/day 211 59.3+7.9 137.8+16.2 81.148.9
DAPA 10 mg/day 194 59.3+8.8 140.6+16.7 79.949.3
placebo 193 58.848.6 136.1£17.2 80.049.6
Haring et al (2013) R, DB, PC EMPA 10 mg/day 225 24 57.049.2 128.7£13.9 78.4+9.6
EMPA 25 mg/day 216 57.4+9.3 129.3+14.2 79.0+8.4
placebo 225 56.949.2 128.8+14.3 78.348.6
Haring et al (2014) R, DB, PC EMPA 10 mg/day 217 24 55.5+9.9 129.6+14.1 79.618.0
EMPA 25 mg/day 213 55.6+10.2 130.0¢15.1 78.4+8.4
placebo 207 56.0£9.7 128.6+14.7 78.147.9
Ridderstrale et al (2014) R, DB, AC EMPA 25 mg/day 432 104 56.2+10.3 133.4+15.9 79.549.6
glim 1-4 mg/day 421 55.7+10.4 133.5+16 79.449.2
Roden et al (2013) R, DB, PC EMPA 10 mg/day 224 24 56.2+11.6 133.0¢16.6 79.249.6
EMPA 25 mg/day 224 53.8+11.6 129.9+17.5 78.319.4
placebo 228 54.9£10.9 130.4+16.3 78.949.6
Rosenstock et al (2013) R, DB, PC EMPA 1 mg/day 71 12 57+8.8 132.7 79.2
EMPA 5 mg/day 71 60+7.3 133.2 79.4
EMPA 10 mg/day 71 5949.0 132.4 79.1
EMPA 25 mg/day 70 5948.1 135.3 81.9
EMPA 50 mg/day 70 56+9.4 130.9 80.1
placebo 71 60+8.5 136 79.9
Rosenstock et al (2014) R, DB, PC EMPA 10 mg/day 186 52 56.748.7 134.2+16.4 79.548.5
EMPA 25 mg/day 189 58.0+9.4 132.9+14.2 78.748.5
placebo 188 55.3+10.1 132.6+15.8 78.248.8
Tikkanen et al (2015) R, DB, PC EMPA 10 mg/day 276 12 60.618.5 142.3£12.1 84.147.3
EMPA 25 mg/day 276 59.949.7 141.9+12.5 83.846.8
lacebo 271 60.3+8.8 142.0+12.4 83.747.1

AC: active controlled, CANA: canagliflozin, DAPA: dapagliflozin, DB: double blind, DBP: diastolic blood pressure, EMPA: empagliflozin, glim: glimepiride, hctz: hydrochlorthiazide,
NR: not reported, PC: placebo controlled, R: randomized, sita: sitagliptin, SBP: systolic blood pressure, SGLT2: sodium glucose transporter 2 inhibitor

Variables N =23,728

Age 50-63 years old

Duration of studies 12-104 weeks

Canagliflozin?+2 Cefalu 2013, Forst 2014, Inagaki 2013, Ji 2015, Leiter 2015, Levalle-Gonzalez 2013, Neal 2014, Rosenstock 2012,
Scherthaner 2013, Stenlof 2013

Dapagliflozin'*# Bailey 2010, Bolinder 2012, Bolinder 2014, Ferrrannini 2010, Heerspink 2013, List 2009, Nauck 2011, Rosenstock
2012, Schumm-Draeger 2015, Wilding 2009, Wilding 2012

Empaglifiozin?-% Haring 2013, Haring 2014, Ridderstrale 2014, Roden 2013, Rosenstock 2013, Rosenstock 2014, Tikkanen 2015
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bailey 2010 Dapa -5 1.3 135 -02 12 137 0.8% -480-520-460] -
Bailey 2010 Dapa 43 1.3 137 02 12 137 0.8% -410[-4.40-3.80] -
Bailey 2010 Dapa 21 1 137 02 12 137 06% 180217, -1.63] -
Ealinder 2012 Dapa -2F 32 84 01 3z 91 01% -2.80[3.74,-1.86] —
Ealinder 2014 Dapa -1.3 3 84 11 28 91 01% -2.40[-3.22-1.58] a
Cefalu 2013 Cana -33 06 485 02 08 482 8.2% -3580[358-347] "
Cefalu 2013 Cana 46 06 483 02 08 482 8.2% -480[488-477 -
Ferrannini 2010 Dapa -36 1.8 o -09 18 TE 01% -270[3.30,-2.10] -
Ferrannini 2010 Dapa -23 18 g4 -09 18 TE 01% -1.40[-202-078] -
Ferrannini 2010 Dapa 46 18 g5 -09 18 TE 01% -370[-4.30,-3.10] -
Forst 2014 Cana -4.7 1 114 1.2 1 115 0.7% -3580[376,-3.24] -
Forst 2014 Cana -5.3 1 113 1.2 1 115 0.7% -410[-4.36,-3.84] -
Haring 2013 Empa -38 07 M6 14 07 225 8%  -2A0[223,-1.97] -
Haring 2013 Empa -41 07 225 14 07 225 28% -2T0[283,-2457] -
Haring 2014 Empa -52 07 M3 -04 07 207 26% -4.80[-483-467] -
Haring 2014 Ermpa 45 07 ¥ 04 07 207 7% -410[-4.23,-3.97] -
Heerspink 2013 Dapa -56 46 24 -0F7 36 25 0.0% -480-7.22-258]
Inagaki 2013 Cana -893 1.2 6 -1.2 12 Ta 0.3% -810[-8.48,-7.77 -
Inagaki 2013 Cana -7 1.2 o122 12 Ta 0.3% -7.480[7.88,-717 -
Inagaki 2013 Cana -5.8 1.2 g2 12 12 Ta 0.3% -4.60-4.98,-4.27] -
Inagaki 2013 Cana Er B i 12 12 Ta 0.3% -9.90-6.29,-5.51] -
Ji20148 Cana -85 1.4 213 -2 014 224 0.6% -3580[-3.78,-3.27] -
Ji 20148 Cana -5 1.4 232 -2 014 234 0.6% -310[-3.38,-2.87] -
Leiter 2015 Cana -2 08 483 1.7 08 482 8.2% -370[3.78,-3.62] -
Leiter 2015 Cana -31 06 485 1.7 08 482 8.2% -480[488-477 -
Levalle-Gonzalez 2013 Cana 47 06 w7 -0F 0B 366 f.2% -4.00[-4.049-3.91] "
Levalle-Gonzalez 2013 Cana -35 06 3w -0F 0B 366 G.2% -2.80[2849-271] "
List 20049 Dapa -26 1341 56 24 111 a4 0.0% -5.00[-953,-047]
List 20049 Dapa -4.3 123 549 24 111 a4 0.0% -B.70[F11.01,-2.39]
List 2009 Dapa -3 107 54 24 111 a4 0.0% -550[-953-147]
List 2009 Dapa -4 114 47 24 111 a4 0.0% -880[13.20,-440] ¥~
List 20049 Dapa -28 127 58 24 111 a4 0.0% -530[971,-0.89]
MHauck 2011 Dapa 43 18 406 ne 12 408 11% -510[5.31,-4.89] -
Meal 2014 Cana 62 15 B0 16 15 [20] 1.8% -460[476,-4.44] -
Meal 2014 Cana -31 15 B8 16 15 [20] 1.8% -1.50[1.66-1.34] -
Ridderstrale 2014 Empa -31 08 432 3 04 421 32%  -610[GA.22,-5.98] -
Roden 2013 Empa -28 16 224 03 18 228 0.5% -260[-280-2.30] -
Roden 2013 Empa -3 1B 224 03 18 228 0.5% -3.40[3.70,-3.10] -
Rosenstack 2012 Cana -36 1.4 64 -13 14 G5 0.2% -2.30[-2.80,-1.800 -
Rosenstack 2012 Cana 08 1F 64 -13 14 G5 0.2% 0.40 [-0.15, 0.95] —
Rosenstack 2012 Cana -1 1.3 64 -13 14 G5 0.2% 0.30 [-0.18, 0.78] T
Rosenstack 2012 Cana -2 1.8 6 -1.3 14 65 01% -0.80-1.37,-0.23] -
Rosenstack 2012 Cana 48 1.4 64 -1.3 14 65 0.2% -360[4.12,-3.08] -
Rosenstack 2012 Dapa -22 1.2 140 2 012 1349 0.6% -4.20-4.48,-3.97] -
Rosenstack 2012 Dapa -1 11 141 2 012 1349 0.6% -3.00[-3.27,-2.73 -
Rosenstack 2013 Empa -3 145 1 -22 148 71 0.0%  -0.80 [-9.62, 4.07]
Rosenstack 2013 Empa -4.4 1341 1 -22 148 71 0.0%  -2.20 [-6.80, 2.40] —
Rosenstack 2013 Empa -85 128 0 -22 148 71 0.0% -6.30 1087, -1.73]
Rosenstack 2013 Empa -3 1582 0 -22 148 71 0.0%  -0.80 [-5.84, 4.049]
Rosenstack 2013 Empa -2 121 1 -27 148 71 0.0% 0.10[-4.35, 4.458]
Rosenstack 2014 Empa -36 08 186 -1.2 08 188 1.8% -240[256-224] -
Rosenstack 2014 Empa -28 08 189 1.2 08 188 1.8% -1.70[1.86,-1.54] -
Schernthaner 2013 Cana -7 07 arr 08 or ars 47% -6EB0[-670,-6.50] "
Schumm-Draeger 2014 Dapa -3 104 100 -16 1048 101 0.0%  -1.40[-4.36,1.56] —
Schumm-Draeger 20148 Dapa -35 122 939 16 104 101 0.0%  -1.80[-5.06,1.26] —
Schumm-Draeger 20145 Dapa -34 111 99 -16 1045 101 0.0%  -1.80[4.80,1.200 —
Stenlof 2013 Cana -5 08 187 04 08 182 18% -540[556-524] -
Stenlof 2013 Cana -33 08 185 04 08 182 1.8% -370[3.86-354] -
Tikkanen 2015 Empa -5 05 276 02 0§ 271 G.7% -470[478,-467 "
Tikkanen 2015 Empa -33 05 276 02 0§ 271 7% -350[358-347 "
Wilding 2009 Dapa 5517 24 21 B2 23 0.0% -7.60[F1022 -4.98]
Wilding 2009 Dapa 07 26 24 21 B2 23 0.0% -2.80[-554,-0.06]
wWilding 2012 Dapa -4 2 184 -15 2 183 0.3% -250[-280,-210] -
Wilding 2012 Dapa -4.3 2 M1 -5 2 1893 0.3% -2.80[3.19,-2.41] -
Wilding 2012 Dapa -5.3 2 02 -15 2 1893 0.3% -3.80[4.19,-3.41] -
Total (95% CI) 11882 11846 100.0% -4.01 [-4.03, -3.99]
Heterageneity: Chi*=12206.96, df= 64 (P = 0.00001); F= 99% _150 55 b % 150

Testfor overall effect: 2= 362.44 (F = 0.00001)

Appendix C. Mean difference in change in systolic blood pressure

Favours [experimental]

Favours [contral]
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bailey 2010 Dapa -18 04 137 -01 0OF 137 05% -1.70[1.89 -1.51] -
Bailey 2010 Dapa -25 08 137 -01 oOF 137 06% -2.40[-2458 -2.27] -
Bailey 2010 Dapa -18 08 135 -01 0OF 137 06% -1.70[1.88-1.52] -
Balinder 2012 Dapa -0y 22 89 03 2z 91 0.0% -1.00[-1.64 -036] -
Bolinder 2014 Dapa 21 18 89 0g 1.7 91 01% -2.90[-3.38,-2.42] -
Cefalu 2013 Cana -25 04 485 -01 04 482 TA% -240[245 -2.38] "
Cefalu 2013 Cana -1.8 04 483 -0.1 04 482 TA% -1.70[1.75 -1.69] "
Ferrannini 2010 Dapa -8 11 g5 -07 1 Th 0.2% -210[2.45 -1.74] -
Ferrannini 2010 Dapa 1.7 11 64 -07 1 78 0.2% -1.00[-1.35, -0.69] -
Ferrannini 2010 Dapa 21 007 1 Th 0.2% -1.30[-1.64 -0.96] -
Farst 2014 Cana -33 0rF 113 -0.9 07 114 0.6% -2.40[-2.58-2.22] -
Forst 2014 Cana -35 07 114 -049 0OF 115 06% -2B0[278 -2.47] -
Haring 2013 Empa -2 04 213 -1.8 04 225 34% -030[0.37,-0.23] -
Haring 2013 Empa -2 04 ME 1.8 04 225 34% -040[047 -0.33] -
Haring 2014 Empa -2 0a 217 0 oa 207 21% -2.00[210,-1.90 -
Haring 2014 Empa -16 04 213 0 o5 207 21% -1.B0[1.70,-1.50] -
Inagaki 2013 Cana -a1 08 ¥6 -08 08 Th 0.3% -420[-447 -383] -
Inagaki 2013 Cana -42 08 TS -08 08 TE 0.3% -3.30[357,-3.03] -
Inagaki 2013 Cana -22 08 82 -08 08 Th 0.3% -1.30[}-1.57,-1.03] -
Inagaki 2013 Cana -39 049 T4 -08 048 Ta 0.2% -3.00[-3.29,-2.71] -
Ji 2015 Cana -24 04 223 18 04 226 07% -060F077 -0.43] -
Ji 2014 Cana -3 049 237 -1.8 049 225 07% -1.20[F-1.37,-1.03] -
Leiter 2018 Cana -1.3 04 483 o o4 482 T A% -1.30[1.35-1.24] -
Leiter 2015 Cana -22 04 485 0 o4 482 TA% -220[2.29,-2.149] -
Levalle-Gonzalez 2013 Cana -18 04 367 -03 04 36E 5.6% -1.80[1.56 -1.44] -
Levalle-Zonzalez 2013 Cana -1.8 04 368 -0.3 04 366 59.6% -1.80F1.596,-1.44] -
List 2009 Dapa 0.1 ] 56 03 arv a4 0.0% -020[F2.78 239
List 2009 Dapa -0s 71 59 03 arv a4 0.0% -080[F317,1.87] e E—
List 2009 Dapa 08 64 59 03 arv a4 00% 0580F1.73 273 —
List 2009 Dapa -26 7T a7 03 ar a4 0.0% -2.90[-5458 -027] e —
List 2009 Dapa -0.3 T 58 03 arv a4 0.0% -0.60[2.96 1.76] e
Mauck 2011 Dapa -16 06 406  -04 O 408 28% -1.20[1.28 117 -
Meal 2014 Cana -1.2 08 G632 -1 08 Ba0 26% -0.20[0.28-012] -
Meal 2014 Cana -24 08 B30 -1 08 B30 26% -1.40[1.48 -1.37] -
Ridderstrale 2014 Empa -1.9 08 432 049 045 421 34% -280[287,-2.73] -
Roden 2013 Empa -1.4 1 224 048 04 228 06% -1.40[-1.58-1.27] -
Roaoden 2013 Empa -1 1 224 -048 049 228 0.6% -0.50 068 -0.32] -
Rosenstock 2012 Cana 17 13 65 13 1 G5 01% -0.40[-0.80,-0.00] ]
Rosenstack 2012 Cana -2 11 64 13 1 645 01% -0.80F1.16,-0.44] -
Rosenstock 2012 Cana -0 1 64 13 1 G5 0.2% 1.20[0.85,1.549] -
Rosenstack 2012 Cana -0.2 1 64 13 1 645 0.2% 1.101[0.75, 1.44] -
Rosenstock 2012 Cana -2 1 64 13 1 G5 0.2% -110[}1.45-0.74] -
Raosenstock 2012 Dapa -24 07 140 04 04 1349 0.5% -2.80[-2499 -261] -
Rosenstock 2012 Dapa -0F oorw 141 04 049 1349 05% -110[F1.29 -081] -
Rosenstock 2013 Empa -42 87y 70 -1 812 71 0.0% -3.20[-5499 -041]
Rosenstock 2013 Empa -2 TA 70 -1 82 71 0.0% -1.00[3.48 159 i
Rosenstock 2013 Empa -0y 84 71 -1 812 71 00% 030[F243 303 —
Rosenstock 2013 Empa 1.7 T 71 -1 82 T 0.0% -0.70[F3.28 1.89] e
Rosenstock 2013 Empa o rA4r 71 -1 812 71 0.0% 1.00[1.88 3.58] —
Rosenstack 2014 Empa -1.2 08 186 -0.5 06 188 1.3% -0.70[-0.82 -0.59] -
Rosenstock 2014 Empa -25 06 189 -048 06 188 1.3% -200[-212 -1.88] -
Schernthaner 2013 Cana -0.3 04 IF7 -0.3 04 Irg 59.8%  0.00 [0.06, 0.06]
Schumm-Ciraeger 2014 Dapa 13 73 100 -049 B2 101 0.0% -0.40F2.27 1.47] . E—
Schumm-Craeger 20145 Dapa -1 g 49 -09 B2 101 0.0% -0.10F2.09 1.849 I E—
Schumm-Ciraeger 2015 Dapa -24 TEH 99 -089 B2 101 00% -150[F3.42 047 e —
Stenlaf 2013 Cana -21 04 187 -0.1 04 182 1.9% -2.00[-2.10-1.90] -
Stenlof 2013 Cana -1.7 04 185 -01 04 182 1.9% -1.60[1.70,-1.50] -
Tikkanen 2015 Empa 1.7 03 276 01 03 271 TA% -1.80[1.85-1.79] "
Tikkanen 2015 Empa -1 03 276 01 03 271 TA% 110115 -1.08] "
Wilding 2008 Dapa -a8 1.8 24 4127 23 0.0% -1.70[-3.02 -0.38]
Wilding 2008 Dapa 13 23 24 41 27 23 0.0% 5.40[3.96, 5.84]
Wilding 2012 Dapa -28 0 11 184 1.3 12 183 0.4% -1.60[-1.83 -1.37] -
Wilding 2012 Dapa -26 0 11 211 -1.3 1.2 183 0.4% -1.30[1.53,-1.07] -
Wilding 2012 Dapa -311 02 1312 183 0.4% -1.70[1.93 -1.47] -
Total (95% CI) 11863 11825 100.0% -1.48[-1.49, -1.46]

4 2 0 2 4
Favours [experimental] Favours [control

Heterageneity, Chi®=11663.09, df= 63 (P = 0.00001}; F= 99%
Testfor averall effect: 2= 21129 (F = 0.00001)

Appendix D. Mean difference in change in diastolic blood pressure
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD  Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 Canaglifiozin
Cefalu 2013 Cana -46 08 485 02 06 482 8.2% -4.80[4.88-4.72) "
Cefalu 2013 Cana -33 08 483 02 06 482 8.2% -3.80[-3.88,-3.42) "
Forst 2014 Cana -4.7 1 114 1.2 1 114 0.7% -3.80[3.76,-3.24] -
Forst 2014 Cana -5.3 1 113 1.2 1 1148 0.7% -4.10[4.36,-3.84] -
Inagaki 2013 Cana -58 1.2 g2 12 12 75 0.3% -4.60[4.98,-4.22] -
Inagaki 2013 Cana -87 1.2 TE 12 12 75 0.3% -7.50[7.88,-7.12] -
Inagaki 2013 Cana Er A ) 7412 12 78 0.3% -5.00[6.29,-5.41] -
Inagaki 2013 Cana -83 12 7612 1.2 78 0.3% -810[8.48,-7.72) -
Ji 2015 Cana -A1 15 222 -2 145 224 06% -310[3.38,-2.82] -
Ji2015 Cana -85 1.5 223 -2 145 224 0.6% -3.80[3.78,-3.22] -
Leiter 2015 Cana -31 08 485 1.7 06 482 9.2% -4.80[4.88,-4.72] -
Leiter 2015 Cana -2 08 483 1.7 06 452 9.2% -3.70[3.78,-3.62] -
Levalle-Gonzalez 2013 Cana -47 08 367 0.7 06 366 B.2% -4.00[-4.09,-3.91] "
Levalle-Gonzalez 2013 Cana -35 08 368 07 06 366 B.2% -2.80[-2.89,-2.71) "
Meal 2014 Cana -62 115 690 16 1.4 690 1.9% -4.60[-4.76,-4.44] -
Meal 2014 Cana =31 14 692 16 1.5 B30 1.9% -1.80[1.66,-1.34] -
Raosenstock 2012 Cana -448 15 B4 1.3 145 65 0.2% -3.60[4.12,-3.08] -
Rosenstock 2012 Cana -36 1.4 64 -1.3 135 65 0.2% -2.30[2.80,-1.80] -
Rosenstock 2012 Cana -1 1.3 64 -1.3 15 65 0.2% 0.30 [-0.18,0.78] I~
Rosenstock 2012 Cana -21 18 65 1.3 1.4 65 01% -0.80[1.37,-0.23] -
Rosenstock 2012 Cana -08 17 64 1.3 1.4 65 0.2% 0.40 [-0.15, 0.95] ™
Schernthaner 2013 Cana -A7 07 3arr o9 o7 3ra 47% -B.E0[B.70,-6.50] -
Stenlof 2013 Cana -33 08 195 04 08 192 1.9% -3.70[3.86,-3.54] -
Stenlof 2013 Cana -5 048 197 0.4 08 192 1.9% -540[5.56,-5.24] -
Subtotal {95% CI) 6122 6105 62.4% 4.15[4.18, 4.13]
Heterogeneity: Chi*= 7275.84, df= 23 (P = 0.00001); F= 100%
Testfor averall effect: 2=296.22 (P = 0.00001)
1.1.2 Dapagliflozin
Bailey 2010 Dapa -43 13 137 -0.2 1.2 137 0.5% -4.10[4.40,-3.80] -
Bailey 2010 Dapa =21 14 137 -0.2 1.2 137 0.6% -1.90[217, -1.63] -
Eailey 2010 Dapa -81 1.3 135 -0.2 1.2 137 0.5% -4.90[5.20,-4.60] -
Baolinder 2012 Dapa -27 32 89 01 32 91 0.1% -2.80[-3.74,-1.86] -
Balinder 2014 Dapa -1.3 3 89 11 26 91 0.1% -2.40[-3.22,-1.58] -
Ferrannini 2010 Dapa -46 138 B5 -08 18 75 01% -3.70[4.30,-3.10] -
Ferrannini 2010 Dapa -36 148 Too -048 18 75 01% -2.70[3.30,-2.10] -
Ferrannini 2010 Dapa -23 0149 G4 -09 1.8 75 01% -1.40[2.02,-0.78] -
Heerspink 2013 Dapa -56 4.8 24 -07 36 25 0.0% -4.90[7.22, -2.58] -
List 2009 Dapa =31 107 49 24 111 44 0.0% -5.50[9.53,-1.47]
List 2009 Dapa -64 114 47 24 1141 54 0.0% -8.80[13.20,-4.40]
List 2009 Dapa -29 127 58 24 1141 54 0.0% -5.30[9.71,-0.89)
List 2009 Dapa -4.3 123 a9 24 114 a4 0.0% -B6.70[11.01,-2.39]
List 2009 Dapa -26 1341 a6 24 1141 a4 0.0% -5.00[9.53,-0.47]
Mauck 2011 Dapa -43 1.8 406 0g 1.2 408 11%  -510[5.31,-4.89] -
Rosenstock 2012 Dapa -22 1.2 140 2 1.2 139 0.6% -4.20[-4.48,-3.92] -
Rosenstock 2012 Dapa 11 14 212 138 06% -3.00[3.27,-2.73] -
Schumm-Draeger 20145 Dapa -3108 100 -1.6 104 101 0.0%  -1.40[-4.36,1.56] 1
Schumm-Draeger 2015 Dapa -34 1141 93 16 105 101 0.0%  -1.80[4.80,1.20] ——
Schumm-Draeger 2015 Dapa -348 122 98 1.6 1058 101 0.0%  -1.80 [5.06, 1.26] ——
Wilding 2009 Dapa -07 28 24 21 B2 23 0.0% -2.80[5.54,-0.08] E—
Wilding 2009 Dapa -85 1.7 24 21 B2 23 0.0% -7.60[10.22,-4.98] -
Wilding 2012 Dapa -5.3 2 w0z 14 2 183 0.3% -3.80[4.19,-3.41] -
Wilding 2012 Dapa -4.3 2 M 14 2 183 0.3% -280[3.19,-2.41] -
Wilding 2012 Dapa -4 2 194 1.4 2 183 0.3% -2.80[-2.90,-2.10] -
Subtotal {95% CI) 2729 2727 5.5% -3.69[-3.78,-3.59] |
Heterogeneity: Chi#= 601.21, df= 24 (P = 0.00001}; F= 96%
Testfor overall effect: Z=77.90 (P < 0.00001)
1.1.3 Empaglifiozin
Haring 2013 Empa -41 07 225 14 07 225 28% -2.70[-2.83,-2.57)
Haring 2013 Empa -35 07 26 1.4 07 2258 28%  -210[2.23,-1.97] -
Haring 2014 Empa -52 07 213 -04 07 207 26% -4.80[4.93, -4.67] -
Haring 2014 Empa -45 07 217 -04 07 207 27%  -4.10[4.23,-3.97]
Ridderstrale 2014 Empa -31 049 432 3 09 421 3.2%  -610[6.22, -5.98] -
Roden 2013 Empa -37 18 224 03 18 228 0.48% -340[3.70,-3.10] -
Roden 2013 Empa -28 18 224 03 18 228 0.48% -2.60[-2.90,-2.30] -
Rosenstack 2013 Empa -31 1582 700 22 148 71 0.0% -0.90[-5.85, 4.09] '
Rosenstock 2013 Empa -85 128 TOoo-22 148 71 0.0% -B6.30[10.87,-1.73]
Rosenstock 2013 Empa -44 131 71 -2.2 148 71 0.0%  -2.20[6.80,2.40] —
Rosenstock 2013 Empa -3 145 71 -2.2 148 71 0.0%  -0.80[5.62, 4.02] —
Rosenstock 2013 Empa =21 121 71 -2.2 148 1 0.0% 0.10[-4.35, 4.45] e E—
Rosenstack 2014 Empa -28 08 189 1.2 08 188  1.8% -1.70[-1.86,-1.54] -
Rosenstack 2014 Empa -36 08 186 -1.2 08 188  1.8% -240[-2.56,-2.24] -
Tikkanen 2015 Empa -45 05 276 0z 05 271 B.7% -4.70[4.78, -462] -
Tikkanen 2015 Empa -33 04 276 0.2 0458 271 B.7% -3.80[3.58,-3.42] -
Subtotal (95% CI) 303 3014 32.2% 3.80[-3.84, 3.76] |
Heterogeneity: Chi*= 4059.96, di= 15 (F = 0.00001); F= 100%
Testfor averall effect: 2=194.42 (P = 0.00001)
Total {95% CI) 11882 11846 100.0% -4.01[-4.03, -3.99] |
Heterogeneity: Chi®= 12207.45, df= 64 (P < 0.00001); F= 99% -1’0 5 5 } 110

Testfor overall effect: Z= 362 46 (P = 0.00001})

Testfor subgroup differences: Chi®= 270.44, df= 2 (P = 0.00001), F=99.3%
Appendix E. Mean difference in systolic blood pressure based on types of SGLT2 inhibitor agent

Favours [experimental]
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5
Favours [control]
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD  Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% CI
1.2.1 Canagliflozin
Cefalu 2013 Cana -28 04 485 -01 04 482 T4% -2.40[2.45-2.39)
Cefalu 2013 Cana -1.8 04 433 -01 0.4 452 74% -1.70[1.75,-1.69] =
Forst 2014 Cana -35 07 114 -049 07 1148 0.6% -2.60[278,-247]
Forst2014 Cana -33 07 113 -08 07 115 06% -2.40[2.58-2.22) -
Inagaki 2013 Cana -42 08 78 -08 04 78 0.3% -3.30[3.57,-3.03)
Inagaki 2013 Cana -51 08 TE -09 08 75 0.3% -4.20[4.47,-3.93] -
Inagaki 2013 Cana -39 049 74 -08 08 75 0.2% -3.00[3.28,-2.71]
Inagaki 2013 Cana -22 08 82 -08 04 78 0.3% -1.30[1.57,-1.03] -
Ji20148 Cana -3 08 227 18 04 226 07% -1.20[1.37,-1.03] -
Ji 2015 Cana -24 049 223 -1.8 09 2268 0.7% -0.60[0.77,-0.43] -
Leiter 2015 Cana 1.3 04 483 o 0.4 482 7.4% -1.30[1.35,-1.29] -
Leiter 2015 Cana -22 04 485 004 482 T4% -2.20[2.25-2.19) .
Levalle-Gonzalez 2013 Cana -1.8 04 368 -0.3 04 366 5.6% -1.50[1.56,-1.44] "
Levalle-Gonzalez 2013 Cana -1.8 04 367 -0.3 04 366 5.6% -1.50[1.56,-1.44] "
Meal 2014 Cana -1.2 08 692 1 08 590 2.6% -0.20 [F0.28,-012] -
Meal 2014 Cana -24 08 690 1 08 690 26% -1.40[1.48,-1.32] -
Rosenstack 2012 Cana -0 1 64 -1.3 1 65 0.2% 1.20[0.85, 1.58] -
Rosenstack 2012 Cana -0.2 1 64 -1.3 1 65 0.2% 1.10[0.75,1.45] -
Rosenstock 2012 Cana 1.7 1.3 65 1.3 1 65 0.1% -0.40 [0.80,-0.00] -
Raosenstock 2012 Cana =21 11 64 13 1 65 01% -0.80[1.16,-0.44] -
Rosenstack 2012 Cana -2.4 1 64 -1.3 1 65 0.2% -1.10[1.45-0.79) -
Schemthaner 2013 Cana -03 04 vy -0.3 04 378 58%  0.00[0.06 0.08]
Stenlof 2013 Cana -1.7 04 195  -01 045 192 1.9% -1.60[1.70,-1.50] -
Stenlof 2013 Cana -21 048 197 -01 045 192 1.9% -2.00 [F2.10,-1.90] -
Subtotal (95% CI) 6127 6109 59.8% -1.52[-1.54,-1.50] |

Heterogeneity: Chi®= 7267 38, df= 23 (P = 0.00001}; F=100%

Testfor overall efflect: £=168.17 (F = 0.00001;

1.2.2 Dapagliflozin

Bailey 2010 Dapa

Bailey 2010 Dapa

Bailey 2010 Dapa

Eolinder 2012 Dapa

Bolinder 2014 Dapa
Ferrannini 2010 Dapa
Ferrannini 2010 Dapa
Ferrannini 2010 Dapa

List 2008 Dapa

List 2008 Dapa

List 2009 Dapa

List 2009 Dapa

List 2008 Dapa

Mauck 2011 Dapa
Rosenstack 2012 Dapa
Rosenstock 2012 Dapa
Schumm-Craeger 2015 Dapa
Schumm-Draeger 20145 Dapa
Schumm-Draeger 20145 Dapa
Wilding 2009 Dapa

Wilding 2009 Dapa

Wilding 2012 Dapa

Wilding 2012 Dapa

Wilding 2012 Dapa

Subtotal (95% CI)

-1.8
-1.8
-2.5
-0.7
-21
-1.7
-2.8
-2
-0.3
-2.6
0.s
-0.8
01
-1.6
-0.7
-2.4
-2.4
-1
-1.3
1.3
-6.8
-248
-3
-2.6

0.4

137
135

-01 07 137
-01 07 137
-01 07 137
03 22 a1
0e 1.7 a1
-07 o1 74
-07 1 74
-07 1 74
03 &7 54
03 &7 54
03 &7 54
03 &7 54
03 &7 54
-0.4 06 408
04 04 139
04 04 139
-08 62 1m
-08 62 1m
-08 62 1m
-41 27 23
-41 27 23
-1.3 1.2 193
-1.3 1.2 193
-1.3 1.2 193

2702

Heterogeneity, Chi*=511.23, df= 23 (P < 0.00001); F=96%
Test for overall effect: Z=59.96 (P = 0.00001)

1.2.3 Empagliflozin
Haring 2013 Empa
Haring 2013 Empa
Haring 2014 Empa
Haring 2014 Ermpa
Ridderstrale 2014 Empa
Raden 2013 Empa
Raden 2013 Empa
Rosenstock 2013 Empa
Rosenstock 2013 Empa
Raosenstock 2013 Empa
Raosenstock 2013 Empa
Rosenstock 2013 Empa
Rosenstock 2014 Empa
Raosenstock 2014 Empa
Tikkanen 2015 Empa
Tikkanen 2015 Empa
Subtotal (95% CI)

-2.2
-21
-1.6
-2
-1.8
-1
-1.8
a
-0.7
-1.7
-4.2
-2
-1.2
-2.5
-1
-1.7

-1.8 0.4 225
-1.8 0.4 225
004 207
005 07
049 04 41
-05 049 223
-05 049 223
1 82 71

1 82 7

1 82 7

1 82 7
182 71
-058 06 188
-05 06 188
01 03 m
01 03 7
3014

Heterogeneity: Chi®= 3788.92, df= 15 (P = 0.00001}; F=100%

Test for overall effect: Z=113.43 (P = 0.00001}

Total (95% CI)

11863

11825

Heteroneneity: Chi®= 11663.09, df=63 (P = 0.00001); F= 99%

Test for overall effect: Z=211.29{P = 0.00001}

Testfor subgroup differences: Chi®= 9556, df=2 (P = 0.00001), F= 97 9%
Appendix F. Mean difference in diastolic blood pressure based on types of SGLT2 inhibitor agent
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0.5%
0.6%
0.6%
0.0%
0.1%
0.2%
0.2%
0.2%
0.0%
0.0%
0.0%
0.0%
0.0%
2.8%
0.58%
0.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.4%
0.4%
0.4%
7.2%

3.4%
3.4%
21%
21%
3.4%
0.6%
0.6%
0.0%
0.0%
0.0%
0.0%
0.0%
1.3%
1.3%
7.4%
T.4%
33.0%

100.0%

1,70 [-1.88,-1.51]
1,70 [1.88,-1.52]
-2.40 [-2.58,-2.22]
-1.00 [-1.64,-0.36]
-2.80 [-3.38,-2.42]
-1.00 [-1.35, -0.64]
-2.10 [-2.45,-1.74]
-1.30 [-1.64, -0.96]
-0.60 [-2.96, 1.76]
-2.80 [-5.58,-0.22]

0.50 [-1.73, 2.73]
-0.80 [-3.17, 1.57]
-0.20 [-2.79, 2.39]
1.20[1.28,-1.12]
110 [1.28,-0.91]
-2.80 [-2.98,-2 51]
-1.60[-3.42,0.42]
-0.10[-2.09, 1.39]
-0.40[-2.27, 1.47]

540 [3.95, 6.04]
-1.70 [-3.02,-0.38]
-1.60 [1.83,-1.37]
1,70 [1.93,-1.47]
-1.30 [-1.53,-1.07]
.56 [1.61, 1.51]

-0.40 [-0.47,-0.33]
-0.30 [-0.37,-0.23]
-1.60 [1.70,-1.50]
-2.00 [-2.10,-1.90]
-2.80 [2.87,-2.73]
-0.50 [-0.68,-0.32]
-1.40[1.58,-1.22]

1.00 [-1.58, 3.50]

0.30 [-2.43, 3.03]
-0.70 [-3.28, 1.88]
-3.20 [-5.98,-0.41]
-1.00 [-3.59, 1.59]
-0.70 [-0.82,-0.59]
-2.00[2.12,-1.88]
110 [1.15,-1.08]
-1.80 [-1.85,-1.74]
.38 [1.40, 1.36]

1.48 [-1.49, 1.46]

-4

, ,
-2 0 2 4

Favours [experimental] Favours [control]
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight WM-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Bailey 2010 Dapa 5 135 4 137 0.2% 1.27 [0.35, 4 6Z] I—
Eailey 2010 Dapa 3 137 4 137 0.2% 075017, 3.249] — T
Bailey 2010 Dapa 5 137 4 137 0.2% 1.25[0.34, 4.56] —
Eolinder 2012 Dapa 2 a9 3 91 0.2% 0.68[0.12, 3.98]
Eolinder 2014 Dapa 4 a9 5 91 0.3% 0.82[0.23 2.95] N E—
Ferrannini 2010 Dapa 2 7o 2 7a 01% 1.07 016, 7.40]
Ferrannini 2010 Dapa 1 G4 2 7a 01% 0.58 [0.05, 6.22]
Haring 2013 Empa 28 M6 22215 1.3% 1.33[0.78, 2.24] T
Haring 2013 Empa 35 2245 22 225 1.3% 1.59 [0.96, 2 6Z] |
Haring 2014 Empa 3 213 1 207 0.1% 2.92[0.31, 27.80]
Haring 2014 Empa 4 M7 1 207 01% 3.82[0.43, 33.86]
Inagaki 2013 Cana 3 7a 0 7a 0.0% 7.00([0.37, 133.22] ’
Inagaki 2013 Cana 4 a2 0 78 0.0% 8.24([0.45 150.54] ’
Inagaki 2013 Cana 5 76 0 7a 0.0% 1086 [0.61, 192 96] ’
Inagaki 2013 Cana 3 74 0 7a 0.0% 7.09[0.37, 134.98] »
List 2009 Dapa 4 56 2 54 01% 1.93[0.37,10.10]
List 2009 Dapa B 58 2 54 01% 278905859, 13.25] B
List 2009 Dapa 4 a9 2 a4 0.1% 1.83[0.35, 9.60]
List 2009 Dapa 4 59 2 54 01% 1.83[0.35, 9.60]
List 2009 Dapa 3 47 2 a4 01% 1.72 [0.30, 9.88]
MNauck 2011 Dapa 14 406 162 408 9.6% 0.08[0.05, 0.15] —_—
Meal 2014 Cana 396 G890 333 690 19.8% 1.18[1.08, 1.31] -
Meal 2014 Cana 409 692 333 690 19.8% 1.22[1.11,1.35] -
Ridderstrale 2014 Empa 32 432 187 421 11.8% 016011, 0.22] -
Raoden 2013 Empa 1 224 1 228 01% 1.02 [0.06,16.17]
Raden 2013 Empa 1 224 1 228 0.1% 1.02 [0.06,16.17]
Rosenstock 2012 Cana 4 &) 1 &) 01% 4.00[0.46, 34.83]
Raosenstock 2012 Cana 2 G4 1 4141 0.1% 2.03[0.19, 21.85]
Rosenstock 2012 Cana 1 G4 1 G5 01% 1.02 [0.06, 15.88]
Rosenstock 2013 Empa 3 71 0 71 0.0% 7.00[0.37, 133.09] ’
Raosenstock 2013 Empa 1 7o 0 71 0.0% 3.04 [0.13, 73.43] ’
Rosenstock 2014 Empa a7 186 111 188 B.6% 0.88[0.74, 1.08] ™
Rosenstock 2014 Empa 110 189 111 188 6% 0.99[0.83 1.17] T
Schumm-Draeger 2015 Dapa 1 100 o 101 0.0% 3.03[0.12, 73.50] *
Schumm-Draeger 2015 Dapa 2 99 o 10 0.0% 510[0.25,104.90] y
Tikkanen 2014 Empa 19 276 14 271 0.8% 1.33 [0.68, 2.60] I a—
Tikkanen 2015 Empa 19 276 14 271 0.8% 1.33 [0.68, 2.60] I e
Wilding 2009 Dapa 7 24 3 23 0.2% 2.24 [0.BG, 7.6Z] ]
Wilding 2008 Dapa 4 24 3 23 0.2% 1.92 [0.54, 6.77] -
Wilding 2012 Dapa 105 184 102 193 B.1% 1.02[0.85,1.23] T
Wilding 2012 Dapa 118 211 102 193 6.3% 1.06 [0.88, 1.27] T
Wilding 2012 Dapa 122 202 102 183 6.2% 1.14 [0.96, 1.36] I~
Total {95% CI) 6962 6924 100.0% 0.94 [0.90, 0.99] L
Total events 14588 1672
Heterogeneity: Chi®= 266.42, df= 41 (P = 0.00001); F= 85% u’.uz 0?1 150 SID

Testfor overall effect 7= 2.16 (F = 0.03) Favours [experimental] Favours [control]

Appendix G. Rate of hypoglycemia for SGLT2 inhibitors vs control groups
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Eailey 2010 Dapa 4 137 7 137 1.2% 087 [017,1.91] e
Eailey 2010 Dapa 7 137 7 137 1.2% 1.00[0.36, 2.77] e —
Eailey 2010 Dapa ] 135 7 137 1.2% 1.30[0.50, 3.40] [ E—
Eolinder 2012 Dapa 2 g9 0 91 01% 511[0.25 104.59] »
Eolinder 2014 Dapa 3 a9 4 91 0.7% 077018, 3.33] e
Cefalu 2013 Cana # 435 22 482 3T 1.40[0.82, 2.38] T
Cefalu 2013 Cana il 483 22 482 IT% 1.41[0.83, 2.39] T
Ferrannini 2010 Dapa 8 G4 3 78 08%  3.13[0.87,11.29] n
Ferrannini 2010 Dapa 4 To 3 7a 0.8% 1.43[0.33, 6.16] —
Ferrannini 2010 Dapa 3 65 3 7a 0.8% 1.15[0.24, 5.53] —
Forst 2014 Cana ] 113 ] 1148 1.6% 0.68[0.25,1.84] -1
Forst 2014 Cana ] 114 g 114 1.8% 1.01 [0.42, 2.49] E —
Haring 2013 Empa il 225 15 2248 28% 1.40([0.74, 2.65] .
Haring 2013 Empa 15 216 18 2258 2.8% 1.04 [0.52, 2.08] I
Haring 2014 Empa 12 213 10 207 1.7% 117052, 2.64] I
Haring 2014 Empa 11 217 10 207 1.7% 1.05[0.46, 2.43] I
Ji 2015 Cana ] 227 11 226 1.8% 0.54 [0.20,1.44] E——
Ji 2015 Cana 7 223 11 226 1.8% 0.64 [0.25,1.63] I
Leiter 2015 Cana 17 485 20 482 34% 0.84 [0.45 1.59] I —
Leiter 2015 Cana 28 483 20 482 4% 1.40[0.80, 2.49] -
Levalle-Gonzalez 2013 Cana 18 367 23 366 3.9% 078043, 1432 T
Levalle-Gonzalez 2013 Cana 29 368 23 366 3.9% 1.25[0.74,2.13] -
List 2009 Dapa 5 a8 3 54 0.8% 1.55[0.39, 6.18] —
List 2009 Dapa 3 a9 3 a4 0.8% 0.92[0.19, 4.34] —
List 2009 Dapa 4 a6 3 54 0.8% 1.29[0.30, 5.48] -
List 2009 Dapa 4 a9 3 a4 0.8% 1.22[0.29, 5.21] I
List 2009 Dapa 5 47 3 54 0.8% 1.91 [0.48, 7.59] —
Mauck 2011 Dapa 30 406 17 408 2.8% 1.77[0.93, 3.16] 1
Ridderstrale 2014 Empa 105 432 102 421 17.3% 1.00[0.73,1.27] -+
Raden 2013 Empa 14 224 g 228 1.8% 1.8 [0.70, 3.58] —
Roden 2013 Empa L] 224 ] 228 1.8% 0.90[0.36, 2.30] I E—
Raosenstock 2012 Cana 3 G4 4 G4 0.7% 076 [0.18 3.27] e
Rosenstock 2012 Cana 2 G4 4 G5 0.7% 0.51 [0.10, 2.68] e
Raosenstock 2012 Cana G 65 4 G4 0.7% 1.80[0.44, 5.07] S —
Rosenstock 2012 Cana 2 G4 4 G5 0.7% 0.51 [0.10, 2.68] e
Raosenstock 2012 Cana 3 G4 4 G4 0.7% 076 [0.18 3.27] e
Rosenstock 2012 Dapa 12 141 11 1349 1.9% 1.08[0.43, 2.36] B —
Raosenstock 2012 Dapa 7 140 11 139 1.9% 0.63[0.25,1.58] ——
Rosenstock 2013 Empa 2 T 2 71 0.3% 1.00[0.14, 6.90]
Raosenstock 2013 Empa 2 1 2 71 0.3% 1.00[0.14, 6.90]
Rosenstock 2013 Empa 3 T 2 71 0.3% 1.50[0.26, 8.71] E—
Raosenstock 2013 Empa 4 To 2 71 0.3%  2.03[0.38,10.72] —
Rosenstock 2013 Empa 3 TO 2 71 0.3% 1.52 [0.26, 8.83] ——
Raosenstock 2014 Empa 24 189 23 188 3.9% 1.04 [0.61,1.77] I
Rosenstock 2014 Empa 24 186 23 188 38% 1.05[0.62,1.80] T
Schernthaner 2013 Cana 15 377 21 are 3.8% 0.72[0.37,1.37] ——
Schumm-Dragger 2015 Dapa a 99 3 101 0.5% 1.70[042 692 —
Schumm-Draeger 2015 Dapa 2 100 3 m 0.5% 067 [0.11,3.94] e
Schumm-Dragger 2015 Dapa 3 99 3 101 0.5% 1.021[0.21,4.83]
Stenlof 2013 Cana 14 195 g 182 1.4% 1.72[0.74, 4.01] I —
Stenlof 2013 Cana 10 187 8 182 1.4% 1.22[0.459 3032 [ —
Tikkanen 2015 Empa 13 276 10 271 1.7% 1.28 [0.57, 2.86] I E—
Tikkanen 2015 Empa 11 276 10 271 1.7% 1.08[0.47, 2.50] O —
Wilding 2009 Dapa 1 24 0 23 01%  2.88([0.12, 67.29]
Wilding 2012 Dapa 16 211 8 183 1.4% 1.83[0.80, 4.18] T
Wilding 2012 Dapa 11 202 g 193 1.4% 1.31 [0.54, 3.20] I E—
Wilding 2012 Dapa 14 194 8 183 1.3% 1.74 [0.75, 4.08] -
Total {95% Cl) 10150 10122 100.0% 1.12[1.01,1.25] "
Total events g7 a44
Heterogeneity: Chi®= 30.91, df= 56 (F=1.00); F=0% ID o 051 150 1DD=

Testfor overall effect. 2= 217 (F = 0.03) Favours [experimental] Favours [control]

Appendix H. Rates of urinary tract infections for SGLT2 inhibitors vs control groups
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Experimental Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 85% Cl M-H, Fixed, 95% CI
Bailey 2010 Dapa 2 137 1 137 0.9% 200[018, 21.80]
Bolinder 2012 Dapa 1 a9 il 91 0.4% 307013, 74.29]
Eolinder 2014 Dapa 1 a9 il 91 0.4%  307[013,74.29]
Cefalu 2013 Cana 1 483 o 482 0.5% 299[012 73.31]
Cefalu 2013 Cana 1 485 0 482 0.8% 298[012 73.01]
Ferrannini 2010 Dapa 1 70 1 75 0.9% 1.07[0.07, 16.80]
Levalle-Gonzalez 2013 Cana 1 367 0 366 0.5% 299[012 73.20]

1 1

a 1

2 il

5 1

7 1

List 2009 Dapa a6 54 0.9% 0.96([0.06,15.03]
Schemthaner 2013 Cana arv T 1.4% 0.33[0.01,8.18]
Stenlof 2013 Cana 187 192 0.5% 4.87([0.24,100.56]

»*

Tikkanen 2014 Empa 7 259 A 254 46.6% 1.46[1.07,1.95] -
Tikkanen 2014 Empa B 254 4 254 46.6% 1.29[0.94 1.78] ™
Total (95% CI) 2868 2856 100.0%  1.41[1.14,1.75] L
Total events 154 106

0.01 01 10 100
Favours [experimental] Favours [control]

Heterogeneity, Chif= 3.07, df=11 (P = 0.99), F= 0%
Testfor averall effect 2= 313 (P=0.002}

Appendix |. Rates of orthostatic hypotension for SGLT2 inhibitors vs control groups
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