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Meta-analysis of Efficacy and Safety of SGLT-2 Inhibitors Combined with Insulin for Type 1 Diabetes
Mellitus

LUO Jie', WANG Keke" *, JIANG Mingyan"* (1. Dept. of Pharmacy, the First Affiliated Hospital of China
Medical University, Shenyang 110001, China; 2. School of Pharmaceutical Science, China Medical University,
Shenyang 110122, China)

ABSTRACT OBIJECTIVE: To systematically evaluate the efficacy and safety of sodium-glucose co-transporter 2 (SGLT-2)
inhibitors combined with insulin in the treatment of type 1 diabetes mellitus (TIDM), and to provide evidence-based reference for
clinical treatment of TIDM. METHODS: Retrieved from PubMed, Cochrane library, Embase, Clinical Trials, CNKI, CBM and
Wanfang database, randomized controlled trials (RCT) about SGLT-2 inhibitor (trial group) versus placebo (control group) in the
treatment of TIDM based on insulin treatment were collected during the inception to Feb. 2020. After data extraction of literatures
met inclusion criteria, Cochrane risk bias evaluation tool 5.1.0 was used to evaluate its quality, and Meta-analysis was perfomed by
using Stata 12.0 software. RESULTS: A total of 11 RCTs were included, involving 7 003 patients. The results of Meta-analysis
showed that the decrease of HbA,c [SMD=—0.49,95% CI( —0.53, —0.44) , P<<0.001], the proportion of patients with HbA,c=
0.5% and without severe hypoglycemia [OR=3.93, 95% CI (3.49, 6.21) , P<<0.001], the proportion of patients with HbA,c=
0.5% [OR=2.65,95%CI(2.25,3.12),P<<0.001], the target rate of HbA,c level<<7.0% [OR=2.85,95%CI(2.44,3.33),P<<0.001]
and the decrease of body weight [SMD=—0.83,95% CI( —0.96, —0.70) , P<<0.001] in trial group were significantly larger or
higher than control group; the decrease values of daily insulin dosage, fasting blood glucose, postprandial blood glucose, systolic
blood pressure and diastolic blood pressure in trial group were significantly higher than those in the control group, with statistical
significance (P<<0.011). The total incidence of ADR [OR=1.14,95%CI(1.04,1.26),P=0.007], the incidence of SGLT-2 inhibitor
related ADR [OR=2.17,95%CI(1.75,2.99),P<<0.001], the incidence of severe ADR [OR=1.48,95%CI(1.24,1.77),P<0.001],
the incidence of genital infection [OR=3.84,95% CI(3.14,4.69) , P<<0.001], the incidence of diarrhea [OR=1.47,95% CI(1.09,
1.97),P=0.011], the incidence of fluid reduction related ADR [OR=2.05,95%CI(1.37,3.08),P=0.001], the incidence of ketosis
related ADR [OR=4.18,95% CI(3.15,5.55) , P<<0.001], the incidence of ketoacidosis [OR=4.33,95% CI(3.01,6.23) , P<<0.001]
and the incidence of severe ketoacidosis [OR=5.06,95% CI(2.61,9.81), P<<0.001] were significantly higher than control group,
with statistical significance. There was no statistical significance in the incidence of hypoglycemia, severe hypoglycemia, urinary
tract infection or kidney injury between 2 groups. CONCLUSIONS: SGLT-2 inhibitors for the treatment of TIDM can significantly
improve the blood glucose, reduce body weight and daily insulin dose, lower systolic blood pressure and diastolic blood pressure,
while dose not increase the risk of hypoglycemia, urinary tract infections and renal impairment but increase the risk of total ADR as
well as the risk of ADR such as genital infection, diarrhea, ketoacidosis, to which should be paid attention.

KEWORDS Sodium-glucose co-transporter 2 inhibitors; Type 1 diabetes mellitus; Glycosylated hemoglobin; Body weight;
Therapeutic efficacy; Safety; Meta-analysis
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Tab 1 Basic characteristics of included studies
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Henry RR(2015)" 3; 7 S VA VA VARV R S RER - 4100 mg,qd $RHSIE300 mgqd R MDL/CSIE 18 D3AEEDIRBHGEDHEILBY
Paresh D(2018)° AR 259 259 260 424%139 TR BRI mgqd IR0 mg,qd  WEH MDI/CSI 52 DRBE060NRBUGTBIZBY
Chantal M(2018)" RER a0 M R7EB3 AWk RIS me,qd  MRIIE 10 mg,qd 4CEEH MDI/CST 24 DRBD00RBUGHOBOH2BY
Rosenstock J2018)"VEASE-2" AR 243 241 239 452£133 KR BAIOmgqd BHIMISmeqd FEA MDUCSI 52 DRECDBNORBUBHOBIZBH
Rosenstock J(2018)"/EASE-3™ 237 244 242 238 442+135 BEEINELSmgqd BRSO mg,qd  BIEINES me,qd WEA MDICST 26 DRGODONIRBOBEOBIRB
Kaku K(2019)" Ak 105 KR 59 497:131 R TRkt 5150 mg,qd KR FRA Mpycs 24 D500RBUGHORY

Garg SK(2017)" Mok AR 69 03 83142 KBk MR ERIIG400 mgod TR MDUCSI 24 TODBIGHOBOIALB

Thomas D(2018)" KR 260 263 258 4124134 ARBR KHIHH00 mg,qd HTI4400 mg,qd ﬁ T*IJ Mprcsit 52 THE008NIRBHHHIBONILBY
Buse JB(2018)" AR 263 262 268 461+131 KR RI15200 mg,qd ZHFIE400 mg,qd R MDI/CSI 52 DR000D0RBUGHOBONAB
Baker €(2019)" 35 35 35 36 456+133 FMINETS mg,qd RAEHIE200 mg,qd BHRII400 mg,qd HEGH MDUCST 12 DBGORBUGDBIZB
NCT02383940" MR RER 6 4 0338 R KR LHRII400 me,qd HREH MD/CSIT 12 QBQ0BIGDBABY

T : MDD & H 2038 3R TS s CSIUAFEEIR S 2148 52 b . 0 BIAR . b o R0k 4 R 25 BT 55 B Masti D 2 RRTFAEEA T 4t

53)

Note: MDI is multiple insulin injections per day; CSII is continuous insulin injection; a, b, ¢ are low-, medium- and high-dose groups (dose clas-

sification is based on the drug insert and the study of El Masri D et al*”)
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D SMD (95% CI) Weight
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Rosenstock J(2018)EASE-3(a) —— -0.38 (-0.56, -0.20) 5.85
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Buse JB(2018)(b) —— -0.84 (-1.03, -0.65) 5.77
Paresh(2018)(b) \—-— -0.60 (-0.79, -0.41) 578
Thomas D(2018)(b) | —— -0.56 (-0.75, -0.37) 5.82
Henry RR(2015)(b) — -1.00 (-1.27,-0.73) 511
Kaku K(2019)(b) — -1.29 (-1.65, -0.94) 441
Chantal M(2018)(b) —-— -0.75 (-0.93, -0.56) 584
Rosenstock J(2018)EASE-2(b) | —-— -0.58 (-0.76, -0.40) 585
Rosenstock J(2018)EASE-3(b) —-— -0.63 (-0.82, -0.45) 584
Baker C(2019)(c) —_— -1.08 (-1.58, -0.58) 332
Buse JB(2018)(c) —- -1.16 (-1.36, -0.96) 5.70
Paresh(2018)(c) —-— -0.96 (-1.15, -0.76) 574
Thomas D(2018)(c) —— -0.75 (-0.94, -0.56) 5.80
Henry RR(2015)(c) —— H -1.85 (-2.16, -1.54) 4.82
Chantal M(2018)(c) —-— -0.87 (-1.06, -0.68) 582
Rosenstock J(2018)EASE-2(c) —— -0.65 (-0.84, -0.47) 584
Rosenstock J(2018)EASE-3(c) A— -0.72 (-0.90, -0.53) 5.83
Overall (-squared = 84.3%, p = 0.000) <> -0.83 (-0.96, -0.70) 100.00
NOTE: Weights are from random effects analysis i
-ZVI‘|S o
Favors SGLT-2 inhibitors Favors placebo

B5 {kFEFR{RER Meta 247 FRAKE
Fig 5 Forest plot of Meta-analysis of the decrease of
body weight

2.3.3  HAITRHAEbR

HABYFRLFEAR I Meta 2T B g5 R I 3. H£3
AL, IR AR A PR AR B A S B 2 R T X R, 2
SEASIAE L (P<0.001),
2.3.4 LAV

GVERR BRI Meta 0TI 25 R e 4, k4]
A I A AR B KR & A % [OR=1.14,95%CI
(1.04,1.26) , P=0.007],SGLT-2 3 il I A0 5 B9 A B K2 v

HHEEZG 2021458 32 55 L

®3  HMTRIEIRE Meta SATIC S5 R
Tab 3 Summary results of Meta-analysis of other effi-

cacy index

fifr MABERE B P % AR SMD(95%CI) P

BHEBSZMEMIME 8% 5375 654 HOHUAUNER —045(—0.54,—037) <0.001
GRS ZRIEICE 707 3869 588 BAAUNER —0.49(—0.58,—039) <0.001
BRERKELEMERIEE 7 3860 538 BEHLAUNIER —027(—036,—0.18)  0.011
FPG FE{IEAE O 4388 148 AR —028(—033,-0.22) <0.001
PPG (I 2 26 65 FEMNER —0.50(=0.73,~0.26) <0.001
SBPfE (i S 4037 280 FERUNEE —026(—032,—021) <0.001
DBP k(i 433y 0 RN —0200—0.26,—0.14) <0.001

K FE[OR=2.17,95%CI(1.75,2.99) , P<<0.001] . /™ &
AR K A R [OR=1.48,95% CI (1.24, 1.77) , P<
0.0017, E 5 #% J& Y & 4 R [OR=3.84, 95% CI (3.14,
4.69),P<<0.001].J5 75 & £ R [OR=1.47,95% CI(1.09,
1.97) , P=0.011] AW/ AH AN R S & HE 2R [OR =
2.05,95%CI(1.37,3.08) , P=0.001] . Fi$E A A B i
%= #E[OR=4.18,95% CI(3.15,5.55) , P<<0.001]. il i
2 b BF & 4 B [OR=4.33, 95% CI (3.01, 6.23) , P<
0.0017 ™ H il fR th g & A= % [OR =5.06, 95%(:1(2 61,
9.81),P<<0.0011¥ {0 2 & TXJ B , 22 R I A Giitae
S PIZH R LA B R A 3R A zén#iéﬂnéﬁfr
X (P>0.05),

x4 ZTEHEBIERN Meta B ITERICE
Tab 4 Summary results of Meta-analysis of safety out-

come index

Eili MABEEE Bl P% AIRUEEE OROS%CH P
iR 1070 6918 0 [ERUER 103(086,123) 0774
PRI 1 7003 0 FEERUVER 0.880.73,107) 0203
BIRRR RN 1+ 7003 227 [RGB 1.14(1.04,126) 0,007
SGLT2MHAMARRIL LR 6+ 3800 576  BEBUSONEA 217(1.75,2.79) <0.001
PRARIRER 10076225 296 [REAUIEAL 148(1.24,1.77) <0.001
[REBR R 1 7003 43 EEROER 1.05(0.88,125)  0.586
AR R 1+ 7003 0 [ESEE 384(3.14,469) <0.001
B SO 4S8 0 [ 11000.64,1.89) 0720
RER L% S 3003 10 FERUER 14701.09,197) 0011
PR PHDEAR R RN 2 TN 5186 0 FERUEEE 2.050137,3.08)  0.001
FRHERFDE AR RN U S 8sT 39 AR 418(3.15,5.55) <0.001
RHER RS 100550 6829 213 PSR 433(3.01,623) <0.001
PEMER SRR TER 44930 RN 5.06(2.61,9.81) <0001
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Egger’ s X} FRIPERG B 45 5 P=0.617, I E 5 LG 112
B AR R Difer , TR 7.
LJ‘;‘@~ IR A AN ASCHR A T U 53 #r , R B
ROV A5 IR K A B SR 4 R E
3 ﬁu:

ARWFFEH Meta 73 A i) 71k RGEVENT T SGLT-2 1)

RIS I 5 Z 9897 TIDM MYl 5 e k. 54kt
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Fig 7 Analysis results of publication bias of the de-
crease of HbA c(Egger’s)
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