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ABSTRACT

Aims:Toinvestigatethe efficacyand safety of SGL12 inhibitors asan add-on treatment for metformin between
Asianand non-AsianT2DM.

Methods: A systematicliterature searchof PubMed, EMBASEand the Cochranelibrarywas performed through
August 2020 with the following keywords: SodiumGlucose Transporter 2 Inhibitors, Sodium Glucos:
Transporter2 Inhibitors, SGLT2nhibitor, SGLT2 inhibitors, type 2 diabetes,and randomizedcontrolled trials.
Doubleblinded RCTscomparing SGLA2 inhibitors as an add-on treatment for metformin and metformin
monotherapy in adults with type 2 diabeteswere included. A random effects model was usedto calculate
overall effect sizes.

Results:5 RCTswith 1193 Asian patients and 7 RCTswith 2098 non-Asian patients were investigated. The
improvement in HbAlcand fasting blood glucosein the Asian patients (WMD, b n ® 1 38% Cl, 51.01% to
b A600,p<0.01;WMD,b m ©3%T1,L Mo b mIPpp<0.01,respectively)were both significantlybetter than
in the non-Asians(WMD, t n 50@95%CI.b /620to b /290,p <0.01; WMD, b m3p96%CIl,L mTe b /¥&8p <
0.01,respectively).Theeffect of weight losswas similar in the non-Asianpatients and Asianpatients. Therewas
little difference in the improvement of systolic blood pressure between them. The risk of serious adverse
eventswasnot significantlyincreasedbetweenthe Asianand non-Asianpatients.

Conclusion:SGL2 inhibitors as an add-on treatment for metformin are more efficaciousin EastAsianT2DNM
patients than in non-AsianT2DMpatients without an additional risk of severeadverseevents
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INTRODUCTION

T2DM is one of the most prevalent diseases in the
world and more than haléf the patients are in Asia
[1, 2]. So, it is important for a hypoglycemic agent to
have a good efficacy and safety in Asian T2DM.
According toChinese Diabetes Sociegyidelines[3], if
lifestyle intervention cannot reach the target blood
glucose, metformin is often recommended as alfiret
pharmacological treatment for patients with T2DM
[4,5]. However, as type 2 diabetes progresses,
metformin monotherapy often fails to progidustained
and beneficial glycemic contrfs].

The guidelines of both European Association for the
Study of Diabetes (EASDIndthe American Diabetes
Association(ADA) recommend SGLR inhibitors as a
combination therapy with other antihyperglycemic
drugsat any stage of T2DMndwhen metformin is not
tolerated or ineffective SGLT-2 inhibitors was
recommendas an acceptable alternative to metformin
[718]. There were imilar recommendations in clinical
practice guidelines for T2DM in Asian countri& 11].

SGLT-2 inhibitors are a new type of oral antidiabetic

drug that can selectively inhibit renal glucose
reabsorption, thereby increasing urinary glucose
excretion and reducing hyperglycemia. Furthermore,
SGLT-2 inhibitors do not increase the incidenck o

hypoglycemia because their hypoglycemic mechanism
is independent of insulifL?].

At present, as the prevalence of T2DM substantially
increases in the Asian populatifiti], the efficacy and
safety of this novel therapeutic regimen for Asian
T2DM patients have also attracted increasing
attention. There were a series of studies thatuexatl

the efficacy and safety of the SGiZTinhibitors as an
addon treatment for metformin in Asian patients with
T2DM [13i17]. However, no studies have been
conducted to compare the differences in efficacy and
safety of SGLT2 inhibitors as an addn treatment for
metformin between Asian and ndsian patients up

to now. Due to differences in dietary patterns or habits,
body mass index, and genetic and racial backgrounds
between Asian and nefsian population[18], the
effect on glycemic control and bodyeight control as
well as the adverse effects of SGRTinhibitors as an
addon treatment for metformin may be different
between patients with T2DM in these two populations.
Thus, we performed this systematic review and meta
analysis to evaluate the diffmces in efficacy and
safety of this therapeutic regimen between Asian and
non-Asian patients with T2DM. Furthermore, we
discussed the potential causes of these conflicting
results.

MATERIALS AND METHODS

This systematic review and medaalysis was
condud¢ed and reported according to the Mataalysis

of Observational Studies in Epidemiology (MOOSE)
guidelineq19]. We searched the included studies on the
basis of the Preferred Reporting Iltems for Systematic
Reviews and Meténalyses (PRISMA) statemef0].

Databases angsearch strategy

A systematic literature search was carried out using
three online databases, EMBASE, PubMed, and the
Cochrane Library, to look for randomized clinical trials
directly comparing SGLR inhibitors as an addn
treatment ér metformin with metformin monotherapy
in patients with T2DM up toAugust 2020, with no
restrictions on the year of publication. The following
Medical Subject Headings (MeSH) terms and text
words were used in different search combinations:
Sodium GlucoseTransporter 2 Inhibitors, Sodium
Glucose Transporter 2 Inhibitors, SGET Inhibitors,
SGLT2 inhibitor, type 2 diabetes, and randomized
controlled trials.

These articles were qualified by two authors
independently reviewing and cressecking. A manual
seach was also performed for potentially relevant
eligible studies from the reference lists of the included
papers. Reviewers resolved their disagreements by
consensus.

Study selection and criteria

Inclusion criteria were as follows: (i) studies on patients
with type 2 diabetes; (ii) trials examining SGET
inhibitors as an addn treatment for metformin by using a
metformin monotherapy control group; (iii) trials with a
duration greater than 12 weseKiv) trials with at least one
baseline and posttreatment efficacy or safety outcomes of
interest; (v) randomized control trials; and (vi) trials that
reported at least one dispersion measure [confidence
interval (Cl), standard deviation (s.d), or staddarror of
mean (s.e.m)] for treatment groupsrtérest

Exclusion criteria were as follows: (i) studies not
published in English; (ii) animal studies; (iii) studies
investigating nofSGLT-2 inhibitors as an addn
treatment for metformin intervention§v) letters and
comments, reviews, and medaalyses; and (v) studies
lacking necessary data for efficacy and safety analyses.

Data extraction and quality assessment

Two reviewers scanned the studies which qualified for
this metaanalysis independemtl and extracted the
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corresponding data to a pdesigned form. The Figures 6 7). The overall quality of evidence for each

reviewers evaluated the study together to reach an outcome was assessed by the Grading of

agreement, if there was a discrepancy. Recommendations Assessment, Development and
Evaluation (GRADE) approacls¢pplementaryigures

The following data were extracted: research 1i5). Analysis of all data was bReview Manager

characteristics (first author, publication year, trial (RevMan 5.3) statistical software and GRADEprofiler

duration, proportion of Asian subjects, number of study  software (version 2015, Evidence Prime Inc, McMaster

subjects); subjectso b a s e University, Galada). act er i sti cs (avera

age, sex ratio, diabetes duration, drug dosage,

hemoglobin Alc (HbAlc,%), fasting plasma glucose RESULTS

(FPG, mmol/L), body mass index (BMI), systatimod

pressure (SBP, mmHg); outcomes (change in HbAlc, Literature search

change in FPG, change in body weight (BW, Kkg),

change in SBP, serious adverse events (SAEs, SAEs A total of 879 potential articles were identified from the

were any untoward medical events that resulted in three databases. After remiag duplicates, 628 articles

death, were lifghreatening, resulted in persistent o remained. Of these, 611records were excluded based on

significant disability/incapacity, required hospitalization tittes and abstracts, resulting in the selection of 17

or prolonged hospitalization and other medically articles and then a more detailed assessment of their

important event§16]). The same dose groups were  qualifications. Five papers were further discarded for

selected to achieve maximum equivalence for research the following reasons: (i) The duration of three studies

that used multiple doses of an SGRTnhibitor [21]. [26i 28] (781112 weeks) were much longer than the
others (1226 weeks); (i) The proportion of Asian

We used the Cochrane Col | apateftait the papes presénted by Merkehlivas t 00

with Review Manager version 5.3 to evaluate the about 50%,and it could not be divided into any

quality of the included RCTs[22]. The quality subgroup[29]; (iii) In the paper presented by Amat
evaluation criteria included (i) random sequence al, the proportion of maein the experimental group
generation, (ii) allocation concealment;j)(iblinding of was significantly higher than that in the control group,

subjects and personnel; (iv) blinding of outcome  which might affect experimental res{&0]. Finally, 12
assessment; (v) incomplete outcome data; (vi) selective randomized controlled trials were included. No
reporting; and (vii) other bias. Three levels were used to  additional eligible studies were found by searching
evaluate the risk bias o fclinicalarial hegissation debsite. (thd de@dh procdsssik 0 ,
Auncl ear r i siksok,0 . a nTdh e fi Iroews wiimimarizedir Figurgh e

evaluations were placed in a risk of bias summary.

Details are shown in Figufe Study characteristics

Data synthesisand analysis These 12 selected studies were published from 2010 to
2018 and included a total of 3291 patients with T2DM.

The primary outcome was the difference of the two The characteristics of the studies are shown in

therapeutic regimens in the HbAlc change from  SupplementaryTables 1 and 2.In addition, the Asian

baseline between Asiaand norAsian T2DM patients. subjects in this study mainly refer to patieimsEast

Other outcomes included (i) change from baseline in  Asia, such as China and Japan.

FPG; (ii) change from baseline in BW; (iii) change from

baseline in SBP; and (iv) incidence of SAEs between For Asian subjects, 5 trials (1193 patients) were

Asian and nofAsian T2DM patients. included [13717]. Among these, 1 trial involved
treatment with canagliflozin, 1 with dapagliflozin, and 3
The metaanalyses with fixed é&fcts were performed by with ipragliflozin as an addn treatment for metformin

computing odds ratios (ORs) and 95% Cls for the (Supplementary Table 1). All control groups were
outcomes of dichotomous variables (incidence of treated with metformin monotherapy.

SAEs), and weighted mean differences (WMDs) and

95% Cls were used for continuous variables (change For nonAsian subjects, 7 trials (2098 patients) were
from baseline in HbAlc, FPG, BW, ar8BP)[23]. included [31137]. Among these, 1 trial used
Coc hr an &guared) tdstomad used to quantify the  canagliflozin, 2 trials used dapagliflozin, 1 trial used
heterogeneity, and thé statistic was used to evaluate empagliflozin, 2 trials used ertuglifiozin and 2 trials

the extent of inconsistency24]: 1> > 50% was used ipragliflozin as an aduh treatment for metformin
considered substantial heterogengiy]. Funnelplots (SupplementaryTable 2). All control groups were
was used to assegmublication bias(Supplementary treated with metformin monotherapy.
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In these trials, the SGI-Z inhibitors were used at the treatments for metformin compared with metformin
recmmmended dose, and metformin was used at no less monotherapy. Moreover, the decrease in HbAlc for the

than 1500 mg daily. The duration of SGETinhibitors Asian patients (WMROB ic0. 739

as an adan treatment for metformin was 12 to 26 T (16%, p < 0.01) was significantly greater than that for

weeks. the nm-Asi an pat i en 5% 9500WHD, T
T 2% t 029%, @ < 0.01), although with high

Efficacy heterogeneities of2l= 87% and 78%, respectively
(Figure 3A). Therefore, a sensitivity analysis by

SGLT-2 inhibitors significantly improved HbAlc (%) random effect model was conducted to exclude the

for both Asian and nofAsian subjects as additional dataleading to sigificant heterogeneity of the Asian

-~ | Random sequence generation (selection bias)

DD D -~ DD O O® ®| ~|@® |Alocation concealment (selection bias)

~ . . Selective reporting (reporting bias)
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Julio Rosenstock 2016 | ' ? ?

Julio Rosenstock 2018 | ' ?
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Kyung-Ah Han 2018 | '?

Linong Ji 2015 | ' ?

Marina V. Shestakova 2018 | ' ?
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S.Ross 2015 | ' ?

Schumm-Draeger 2015 | ' ?
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Figure 1. Evaluation of the risk of bias.
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subgroup(lpragliflozin in combination with metformin
for the treatment of Japanese patients with type 2
diabetes [15]) and norAsian subgroup(Effect of

Similarly to the HbAlc results, SGL-Z inhibitors
reduced FPE@mmol/L) significantly more in Asian
patients than in nce#sian patients as an aguh

ertugliflozin on glucose control, body weight, blood treatment for metformin( WMD , T1.51; 95

pressure and bone density in type 2 diabetes mellitus 1T 181t o 1,fi< 20. 01) an & owW@ND, T 1

inadequately controlled on metformin monotherapy 1 17 20 78, ® < 0.01), respectively (Figurd).

[39]), and still found that HbAlc was significantly The heterogeneity among all trials in the two

reduced more in Asian patients tham nonAsian subgroups was not significant?(k 36% and 45%,

patients:( WMD , 1T0.60; 95% 4 , T r@spettively). Best fol0subgréup difference’s= 18B3%

0.01) vs (WMD, T0.39;p<95% (p&I0P1).7T0.51 to T1T0.27,

0.01) without a significant heterogeneity € 39% and

49%, respectively).(Figure 3B). Test for subgroup Comparison of body weight changes between Asian and

differences: 1 = 79.6% p < 0.05).This indicated that nonAsian T2DM patients corrected bynetformin

the heterogeneity did not affect the results. monotherapy indicated no difference between the two
groups: ( WMD, T1.69; pXxb%n CI

SGLT-2 inhibitors significantly decreased FPG, BW, 0.01) vs ( WMD, T1.68;p<95% C

and SBP when used as additional treatments to
metformin compared with metformin monotherapy.

0.01). Details are shown irigure5. Test for subgroup
differences:4= 0 (p > 0.05).

Literature search

Website: https://www.clinicaltrials.gov

Databases: Pubmed (n=387),EMBASE (n=116),Cochrane library (n=376)

\

Records retrieved (n=879)

Records after duplicates removed (n=628)

Article excluded after reviewing titles and abstracts (n=611)
Animal studies (n=8)

Non-original research (n=60)

Non-SGLT inhibitors as an add-on therapy to metformin (n=126)
> No HbA1c (n=209)

Non-T2DM (n=78)

Duplicate data (n=69)

Trial duration less than 12 weeks (n=20)

Non-metformin monotherapy control (n=41)

4

Full-text articles assessed for eligibility (n=17)

Article excluded after full text review (n=>5)

Trial duration more than 78 weeks (n=3)

The proportion of Asian patients was about 50% (n=1)
the proportion of male in the experimental group was
significantly higher (n=1)

4

Records included in qualitative synthesis (n=12)

Figure 2. Flow diagram of study selection.
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There was no significant difference in the reduction of 1.72, p = 0.81) compared with metformin nmotherapy
systolic blood pressufgnmHg) between the Asian and (Figure?).

nonAsian patients ( WMD, 1T3.50; 95% CI , 1T5.30 to
T1.89,0.01) v339 ( WMDB45.1Tito, T DISCUSSION
T 106, p < 0.01), respectively. The total heterogeneity
among all trials was not significant @& 28%). Test for Our systematic review evaluated the clinical efficacy
subgroup differences? £ 0 (p > 0.05). (Figureb). and safety of SGLP inhibitors as an addn treatment
for metformin in comparison with metformin
Safety monotherapy in Asian and ndgxsian T2DM patients.
o Our results indicad that the improvement in HbAlc
SGLT-2 inhibitors as an addn treatment for and fasting blood glucose in Asian patients were
metformin did not increase the risk of serious adverse superior to that of noAsian patients and confirmed the
events in Asians (OR 0.90, 95% CI, 0.43to 1& p = hypothesis that efficacy on glucose control differs
0.78) or in nonrAsians (OR= 0.93, 95% CI, 0.9 to between Asian and neksian T2DM patients.
A Experimental Control Mean Difference Mean Difference
Study or Subgroup. Mean __SD Total Mean SD Total Weight IV, Random, 95% Cl 1V, Random, 95% CI
3.1.1 Asian subjects
Chieh-Hsiang Lu 2016 -0.94 0.75 85 -047 081 83 8.1% -0.47 [-0.71, -0.23)
Kashiwagi 2015 -087 066 112 038 0.7 56 8.3% -1.25 [-1.47, -1.03) G Shi
Kyung-Ah Han 2018 -0.79 0.59 72 0.03 084 66 8.0% -0.82 [-1.06, -0.58) =
Linong Ji 2015 -097 132 214 -047 132 217 8.0% -0.50 [-0.75, -0.25) ==
Wenying YANG 2016 -0.85 0.75 149 -0.23 0.72 139 8.9% -0.62 [-0.79, -0.45) =
Subtotal (95% Cl) 632 561 41.4%  -0.73 [-1.01, -0.46] -

Heterogeneity: Tau® = 0.09; Chi* = 31.45, df = 4 (P < 0.00001); I* = 87%
Test for overall effect: Z = 5.19 (P < 0.00001)

3.1.2 non-Asian subjects

Heterogeneity: Tau® = 0.04; Chi* = 26.72, df = 6 (P = 0.0002); I* = 78%
Test for overall effect: Z = 5.42 (P < 0.00001)

J. P. H. Wilding 2012 065 075 66 -0.31 076 65 7.9%  -0.34 [-0.60,-0.08] —
Julio Rosenstock 2018 4 09 205 -02 09 209 89% -0.80[-0.97,-0.63] ——
Julio Rosenstock 2016 .77 107 235 -13 106 230 87%  -0.47 [-0.66,-0.28) e
Marina V. Shestakova 2018  -1.01 085 109 -0.77 11 55 69%  -0.24 [-0.57,0.09] —=T
R.R. Henry2012 -1.98 1.09 202 -144 109 203 84%  -0.54 [-0.75,-0.33) ——
S. Ross 2015 072 073 214 -022 072 107 89%  -0.50[-0.67,-0.33] o
Schumm-Draeger 2015 055 055 98 -0.35 068 100 89%  -0.20 [-0.37,-0.03] —a
Subtotal (95% Cl) 1129 969 58.6%  -0.45 [-0.62, -0.29] >

<>

Total (95% Cl) 1761 1530 100.0%  -0.57 [-0.72, -0.41]
Heterogeneity: Tau® = 0.07; Chi* = 75.06, df = 11 (P < 0.00001); I* = 85%

Test for overall effect: Z = 7.02 (P < 0.00001)

Test for subgroup differences: Chi* = 2.91, df = 1 (P = 0.09), I* = 65.7%

f + 4
t t +

-0.5 0 0.5 1

Favours [experimental] Favours [control]

'
-t

Figure 3A. Forest plot of the weighted mean difference in the change of HbAlc from baseline.

B Experimental Control Mean Difference Mean Difference

Study or Subgreup Mean SD Total Mean SD Total Weight [V, Random,95% Cl 1V. Randem, 95% Cl
3.6.1 Asian subjects

Chieh-Hsiang Lu 2016 -0.94 0.75 85 -0.47 0.81 83 9.4%  -047[-0.71,-0.23]

Kyung-Ah Han 2018 -0.79 0.59 72 0.03 084 66 9.2%  -0.82[-1.06,-0.58]

Linong Ji 2015 -0.97 132 214 -047 132 217 9.0%  -0.50[-0.75,-0.25]

Wenying YANG 2016 -0.85 0.75 149 -0.23 072 139 11.9%  -0.62[-0.79, -0.45)

Subtotal (95% Cl) 520 505 39.5%  -0.60 [-0.75, -0.46]

Heterogeneity: Tau® = 0.01; Chi* = 4,94, df = 3 (P = 0.18); I = 39%
Test for overall effect: Z = 8.33 (P < 0.00001)

3.6.2 non-Asian subjects

J. P. H. Wilding 2012 -0.65 0.75 66 -0.31 0.76 65 8.7% -0.34 [-0.60, -0.08]
Julio Rosenstock 2016 -1.77 107 235 -13 1.06 230 11.0% -0.47 [-0.66, -0.28]
Marina V. Shestakova 2018 -1.01 085 109 -0.77 1.4 55 6.6% -0.24 [-0.57, 0.09] [
R.R. Henry2012 -1.98 1.09 202 -1.44 109 203 10.3% -0.54 [-0.75, -0.33]
S. Ross 2015 -0.72 073 214 -0.22 072 107 12.0% -0.50 [-0.67, -0.33]
Schumm-Draeger 2015 -0.55 0.55 98 -0.35 0.68 100 11.8% -0.20 [-0.37, -0.03]
Subtotal (95% CI) 924 760 60.5%  -0.39 [-0.51, -0.27)

Heterogeneity: Tau® = 0.01; Chi* = 9.82, df = 5 (P = 0.08); IF = 49%
Test for overall effect: Z = 6.35 (P < 0.00001)

¢ ’{HH HM

Total (95% Cl) 1444 1265 100.0%  -0.47 [-0.59, -0.36]
Heterogeneity: Tau® = 0.02; Chi* = 23.74, df = 9 (P = 0.005); I? = 62%

Test for overall effect: Z = 8.44 (P < 0.00001)

Test for subgroup differences: Chi* = 4.90, df = 1 (P = 0.03), I =79.6%

A 05 0 05 1

Favours [experimental] Favours [control]

Figure 3B. Forest plot of the weighted mean difference in the change of HbAlc from baseline. (sensitivity analysis).
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The reasons for this discrepancy may lie in the
following aspects. First, the body weight of Asiaris
smaller than noisiars [38]. So, the drug doses
(amount of drug/kgof SGLT-2 inhibitors are higher in
patients of the Asian gup. Within a certain range, the
hypoglycemic effects of SGLZ inhibitors are
positively correlated with the do$&9, 40]. The second
reason might be the different genetic and ethnic
backgrounds of Asians and néwsians, Asians have
higher insulin resisince than no#sians[41, 42] and
SGLT2 inhibitors could attenuates inflammation and
insulin resistancdg43, 44], and could improve insulin

Experimental Control

Mean Difference

resistance more in Asians than pasians. Besides,
several biological differences have been identified
between patints of Asian and neAsian patients
which might cause the difference in pharmacokinetics
and pharmacodynamics of SGIZTinhibitor between
the two group$45].

The weight decrease corrected by metformin
monotherapy for the neAsian patients was similar to
that for the Asian patients. The mechanism of weight
loss caused by SGLZ inhibitors may be due to
glycosuria, which in turn leads to energy as well as

Mean Difference
1V, Random, 95% Cl

Study or Subgroup Mean _SD Total Mean SD Total Weight 1V, Random, 95% Cl

5.1.1 Asian subjects

Chieh-Hsiang Lu 2016 -1.34 1.98 87 -0.32 1.72 83 87%
Kashiwagi 2015 -1.23 148 112 059 1.53 56 9.9%
Kyung-Ah Han 2018 -1.2 1.76 72 042 1.78 66 8.2%
Wenying YANG 2016 -148 154 151 0.03 153 140 123%
Subtotal (95% Cl) 422 345 39.1%
Heterogeneity: Tau® = 0.03; Chi* = 4.67, df = 3 (P = 0.20); I* = 36%

Test for overall effect: Z = 9.80 (P < 0.00001)

5.1.2 non-Asian subjects

J. P. H. Wilding 2012 -0.79 1.76 66 -0.06 1.77 65 8.0%
Julio Rosenstock 2016 29 15 23 -19 15 230 13.9%
Marina V. Shestakova 2018 -1 179 109 -0.44 276 55 5.7%
R.R. Henry2012 -3.35 203 209 -193 205 207 11.6%
S. Ross 2015 -1.3 146 214 0 207 107 10.7%
Schumm-Draeger 2015 -1.33 1.46 99 -056 154 101 11.1%
Subtotal (95% CI) 932 765 60.9%
Heterogeneity: Tau* = 0.04; Chi* = 9.04, df =5 (P = 0.11); I? = 45%

Test for overall effect: Z = 8.29 (P < 0.00001)

Total (95% CI) 1354 1110 100.0%

Heterogeneity: Tau® = 0.08; Chi* = 23.91, df = 9 (P = 0.004); I = 62%
Test for overall effect: Z = 10.06 (P < 0.00001)
Test for subgroup differences: Chi* = 5.88, df = 1 (P = 0.02), I* = 83.0%

-1.02 [-1.58, -0.46]
-1.82 [-2.31, -1.33]
-1.62 [-2.21, -1.03]
-1.51 [1.86, -1.16)
-1.51 [1.81, -1.21]

-0.73 [-1.33, -0.13]
-1.00 [-1.27,-0.73)

-0.56 [-1.36, 0.24)
-1.42 [-1.81, -1.03)
-1.30 [-1.74, -0.86]
-0.77 [-1.19, -0.35)
-1.03 [-1.27, -0.78)

-1.20 [1.44, -0.97)

g
——
——

——
——

—_—
——
[R—

<

+

-+

2 -

0 1 2

Favours [experimental] Favours [control]

Figure 4. Forest plot of the weighted mean difference in tblegange of FPG from baseline.

Experimental Control

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI

7.1.1 Asian subjects

Chieh-Hsiang Lu 2016  -293 22 87 -17 243 83 86% -1.23[-1.93,-0.53]

Kashiwagi 2015 233 18 112 -063 168 56 13.8%  -1.70 [-2.25,-1.15] —

Kyung-Ah Han 2018 -1.96 194 72 -023 169 66 11.5% -1.73[-2.34,-1.12) —

Wenying YANG 2016 26 219 140 -0.7 212 151 17.1%  -1.90[-2.40, -1.40] ——

Subtotal (95% Cl) 411 356 51.1%  -1.69 [-1.98, -1.41] L 4

Heterogeneity: Tau® = 0.00; Chi* = 2.38, df = 3 (P = 0.50); I = 0%

Test for overall effect: Z = 11.56 (P < 0.00001)

7.1.2 non-Asian subjects

J. P. H. Wilding 2012 21 265 66 -048 265 65 51%  -1.62[-2.53,-0.71]

Julio Rosenstock 2016 -3.2 308 237 -19 3.08 237 13.7% -1.30 [-1.85, -0.75] e

R.R. Henry2012 -3.33 347 209 -1.36 3.46 208 9.5% -1.97 [-2.64, -1.30] =

S. Ross 2015 -289 263 214 -097 258 107 11.6% -1.92 [-2.52, -1.32] -

Schumm-Draeger 2015 279 241 99 -1.12 252 101 9.0% -1.67 [-2.35, -0.99] -

Subtotal (95% Cl) 825 718 48.9%  -1.68 [-1.97, -1.39] <

Heterogeneity: Tau® = 0.00; Chi* = 3.16, df = 4 (P = 0.53); I’ = 0%

Test for overall effect: Z = 11.22 (P < 0.00001)

Total (95% ClI) 1236 1074 100.0%  -1.69 [-1.89, -1.48] L 2

Heterogeneity: Tau® = 0.00; Chi* = 5.54, df = 8 (P = 0.70); I* = 0% _'4 _=2 0 é i

Test for overall °“°‘?': Z=1611 (',: <0.00001) Favours [experimental] Favours [control]

Test for subgroup differences: Chi* = 0.01, df = 1 (P = 0.94), I’ = 0%

Figure 5. Forest plot of the weighted mean difference in the change of body weight from baseline.
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water loss through osmotic diure§i6, 47]. Another to the combination of diuresis, nephron remodeling, and

possible cause is the reduction in total bodjpase weight losq47,49].

tissue volume, which similarly involves subcutaneous

and visceral deposifgg]. Regarding safety, the incidence of seriousessky events
from SGLT-2 inhibitors as an addn treatment for

In addition, both in Asian and neksian T2DM metformin, both in Asian and nefsian T2DM patients,

patients, SBP decreased significantly following indicated no significant change compared with metformin

treatment with SGLT2 inhibitors as an addn monotherapy. There was also no significant difference in

treatment for metformin, ahthere was no significant the incidence of severe age events between the Asian

difference between the two groups. According to  and norAsian T2DM patients with SGL-P inhibitors as
current data, the decrease in blood pressure may be due an addon treatment for metformifb0, 51].

Figure 6. Forest plot of the weighted mean difference in the change of systolic bjedsure from baseline.

Figure 7. Forest plot of the odds ratio in the incidence of serious adverse events.
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