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Efficacy and safety of empagliflozin combined with
metformin in treating patients with type 2 diabetes
mellitus. a Meta-analysis

LIU Jinyong', LI Ziyue', WANG Xinwen’
(1. Clinical Trial Institution for Drug; 2. Department of Pharmacy, Huai'an First People's Hospital
Affiliated to Nanjing Medical University, Huai'an, Jiangsu, 223300)

ABSTRACT: Objective To systematically evaluate the efficacy and safety of empagliflozin
(EMPA) combined with metformin ( MET) in treating patients with type 2 diabetes mellitus. Meth-
ods PubMed, the Cochrane Library, EMbase, Wanfang Data and CNKI were searched to collect the
randomized controlled trials (RCTs) on empagliflozin plus metformin in treatment of patients with type
2 diabetes mellitus, and references of included studies were also retrieved. Two reviewers independ-
ently screened studies, extracted data, and assessed the methodological quality. All data were ana-
lyzed by Review Manager 5.3. Results Five studies including 2 244 patients were included. The re-
sults of Meta-analysis showed that when compared to MET groups, EMPA plus MET showed better
effect on the improvement of HbAlc levels [ weighted mean difference (WMD) = -0.47, 95% con-
fidence interval (CI) = —=0.72 ~ -=0.22, P <0.05]. There were no signi cant differences between
EMPA plus MET groups and MET groups in the incidence of adverse events (RR =0.98, 95% CI =
0.90 ~1.05, P=0.55), hypoglycemic incidence (RR =0.88, 95% CI =0.50 ~1.56, P =0.67)
and incidence of urinary tract infections (RR =1.22, 95% CI1=0.91 ~1.63, P=0.19). There was
a signi cant difference between EMPA plus MET groups and MET groups in the incidence of genital
infections (RR=4.12, 95% Cl =2.31 ~7.34, P <0.001). Conclusion Based on this rexiew,
EMPA plus MET has good efficacy and overall safety in treating patients with type 2 diabetes mellitus,
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but physicians should pay more attention to genital infections when they adopt this treatment method.

KEY WORDS: Sodium-glucose cotransporter 2 inhibitor; empagliflozin; metformin; type 2
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AT 20531 n T i HbAle/%  WRFik/kg DRI/ Z5RdEHn
FeRRannini E 2§, 2013 T1 166 EMPA10mg + MET 7.88+0.74 89.6 £15.0 78 0060
T2 166 EMPA25 mg+MET ~ 7.9120.78 89.5%16.2
C 56 MET 8.15+0.95 85.8+15.6
Rosenstock J %, 2013" T1 71 EMPA10mg + MET 7.90 £0.70 87.9=14.4 12 DB@
T2 70 EMPA25 mg+MET  8.10+0.80 90.5%16.9
C 71 PBO + MET 8.00+0.70 87.7+15.7
Haring H U %5, 2014 Tl 217 EMPA10mg + MET 7.94+0.79 81.6+18.5 24 0060
T2 213 EMPA25 mg+MET  7.86+0.87 82.2%19.3
C 207 PBO + MET 7.90 +0.88 79.7 +18.6
Merker L 25, 2015 T1 172 EMPA10mg + MET 7.90£0.80 83.6%18.5 76 (0PO0)]
T2 152 EMPA25 mg+MET ~ 7.9020.90 84.420.4
C 138 PBO + MET 7.80+0.80 81.5+19.0
Ross S %, 2015 Tl 220 EMPA10mg + MET 7.84+0.75 89.2+19.0 16 000
T2 218 EMPA25 mg+MET  7.73£0.79 89.4+19.0
C 107 PBO + MET 7.69+0.72 90.1+18.4
T: W54l C: X4 ; O: HbAle APk ; @: (RIMFEAAER; @ WIRRIBP LR, @ FFHRBYPRER,
£2 MNFARNFEZREEN
ELUNE RHAIL T 75 3T e e Hik PRA)i/ B Ty 2
FeRRannini E %, 2013 AR FERL P ii5uy = 2= B
Rosenstock J 45, 2013 = I = = A
Haring H U %, 2014 s P P P A
Merker L %, 2014 AR ARBEBL KRR i = B
Ross S 4%, 2015 A IR B KRR AR = B
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T AT, AR

YIHRAE TIBYFHTE HbAlc [7KEAR L, St
SRR Y =98% , P <0. 1, IARHFGE 45 HIh]
FETE S P, PRI SR H BEALALN B AL 61T Meta 43
Mro 45 5 8 7%, WMD = — 0. 47, 95% CI Wy
-0.72 ~ -0.22, P <0.05, i8] EMPA + MET 4
TEREAR HbAle KV J7 T B 00T MET 4, #%

HbAlc /K F 5 1w 2k T MET 44 (WMD =
-0.41,95% CI )y —0.86 ~0.03, P <0.05;
WMD = -0.52, 95%CI ) —0.85 ~ —-0.20, P <
0.05) , $&/RTERET HbAle /K777 1 1] G 5 B A%
F¥ a5 25 55 (10 mg/d 5 25 mg/d) A5G, W

[zllo

Experimental Control Mean Difference Mean Difference
Studv or Subgroup _Mean SD Total Mean SD Total [\V3 95% ClI IV, Random, 95% CI
1.1.1 EMPA10mg+MET
Ferrannini E 2013 -0.34 013 166 -0.56 0.23 56 10.3% 0.22 [0.16, 0.28] =
Haring HU 2014 -0.7 0.74 217 -013 0.72 207 101% -0.57 [0.71,-0.43] —
Merker L 2015 -0.62 065 172 -0.01 059 138 10.1% -0.61[0.75,-0.47] S
RosenstockJ 2013 -0.56 0.65 71 015 0.65 71 9.7% -0.71 [[0.92,-0.50) B
Ross S 2015 -0.64 0.73 220 -0.22 0.72 107 9.9% -0.42 [[0.59,-0.25] o
Subtotal (95% CI) 846 579 50.0% -0.41[-0.86, 0.03] —e—
Heterogeneity: Tau== 0.25; Chi*= 239.25, df= 4 (P < 0.00001); "= 98%
Testfor overall effect: Z= 1.82 (P = 0.07)
1.1.2 EMPA25mg+MET
Ferrannini E 2013 -0.63 0.13 166 -0.56 0.23 56 10.3% -0.07 [0.13,-0.01] -1
Haring HU 2014 -0.77 0.73 213 -0.13 0.72 207 10.1% -0.64 [0.78,-0.50] =
Merker L 2015 -0.74 0.73 152 -0.01 059 138 10.0% -0.73[0.88,-0.53] e
RosenstockJ 2013 -0.55 0.64 70 015 0.65 71 9.7% -0.70 [0.91,-0.49] =
Ross S 2015 -0.72 0.73 218 -0.22 0.72 107 9.9% -0.50 [0.67,-0.33] —
Subtotal (95% CI) 819 579 50.0% -0.52 [-0.85, -0.20] e
Heterogeneity: Tau== 0.13; Chi*= 123.12, df= 4 (P < 0.00001); "= 97%
Test for overall effect: Z= 3.13 (P = 0.002)
Total (95% CI) 1665 1158 100.0% -0.47 [-0.72, -0.22] -
Heterogeneity: Tau== 0.16; Chi*= 392.58, df= 9 (P < 0.00001); "= 98%

Test for overall effect: Z= 3.69 (P = 0.0002)
Test for subaroup differences: Chi*= 015 df=1 (P =0.70). F= 0%
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25 mg/dIAR R F L AERES MET 4 Heig, 2%
WIS L (RR =1.01, 95% CI 7 0.91 ~

Control

Experimental

Risk Ratio

1.13, P=0.82; RR=0.94, 95% CI }5 0. 84 ~
1.05, P=0.28), iR AR FM L4 E B
k&3 e 25 25 5 1 (10 mg/d B¢ 25 mg/d) Jo ¢, UL
@20

Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M_H, Fixed, 95% CI
2.1.1 EMPA10mg+~MET
Ferrannini E 2013 112 166 39 56 9.2% 0.97 [0.79, 1.19] 1
Haring HU 2014 124 217 121 207 19.5% 0.98 [0.83, 1.15] 1
Merker L 2015 50 172 38 138 65.8% 1.03 [0.72,1.47] | —
Rosenstock.J 2013 30 71 26 71 4.19% 1.15[0.77,1.74] —
Ross S 2015 110 220 51 107 10.8% 1.05 [0.83, 1.33] —
Subtotal (95% CI) 846 579 50.3% 1.01[0.91, 1.13] 4
Total events 426 276
Heterogeneity: Chi®= 0.85, df= 4 (P = 0.93); I"= 0%
Testfor overall effect: Z= 0.23 (P = 0.82)
2.1.2 EMPA25mg+MET

Ferrannini E 2013 123 166 39 56 9.2% 1.06 [0.88, 1.29] —
Haring HU 2014 106 213 121 207 19.3% 0.85 [0.71,1.02] —=
Merker L 2015 as 152 39 138 6.4% 1.12 [0.78, 1.59] S
RosenstockJ 2013 25 70 26 71 4.1% 0.98 [0.63, 1.51] Y
Ross S 2015 a1 218 51 107 0.8% 0.88 [0.68, 1.13] A
Subtotal (95% CI) 819 579 % 0.94 [0.84, 1.05] <
Total events 393 276
Heterogeneity: Chi®= 3.99, df= 4 (P = 0.41); "= 0%
Testfor overall effect: Z= 1.08 (P = 0.28)
Total (95% CI) 1665 1158 100.0% 0.98 [0.90, 1.05] -
Total events 819 552
Heterogeneity: Chi*= 5.39, df= 9 (P = 0.80); I"= 0%

0.1 02 05 2 5 10

Testfor overall effect: Z= 0.60 (P = 0.55) Favours [experimental] Favours [control]

Testfor subaroun differences: Chi*= 0.88. df= 1 (P = 0.35). IT= 0%
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2.3.3 fRIMABER AR AN S T RCTS 2 3
HOH TR K A%, SR IR A R R X =
0% , P=0.79, N BT L4 R M O GE 17 57t Joi

P, DRI SR FH 18 5 S W A B E AT Meta 23 AT o 452
%, RR=0.88, 95% CI J5 0.50 ~1.56, P =
0.67 ima EMPA + MET 45 MET 25 {% ifiL 4 % 4
A o H ARSI AN R 45 2570 e i — AT A

Control

Experimental

Risk Ratio

AHT, 25 s EMPA 10 mg/d Fil EMPA 25 mg/d
(A I & 2 %65 MET 41 [, 22 R e 52
HY(RR=0.88,95%CI }0.40 ~1.94, P =
0.74;RR =0.89, 95% CI }30.40 ~2.01, P =
0.78) , JE7~ Ik MW A HE 8] B 5 JEAK 51 1 45 245 71
17 (10 mg/d 5§ 25 mg/d) ok, WK 3,

Risk Ratio

Events Total Weight M-H, Fixed, 95% CI d, 95% CI
3.1.1 EMPA10mg+MET
Ferrannini E 2013 3 166 2 56 12.6% 0.51 [0.09, 2.95]
Haring HU 2014 a 217 1 207 4.3%  3.82 [0.43, 33.86]
Merker L 2015 1 172 6 138 28.1% 0.67 [0.21, 2.14] e
RosenstockJ 2013 o 71 o 71 Not estimable
Ross S 2015 1 220 1 107 5.7% 0.49 [0.03, 7.70]
Subtotal (95% CI) 846 579 50.8% 0.88 [0.40, 1.94] i
Total events 13
Heterogeneity: Chi== 2.50, df= 3 (P = 0.48); I"= 0%
Testfor overall effect: Z= 0.33 (P = 0.74)
3.1.2 EMPA25mg+MET
Ferrannini E 2013 4 166 2 56 12.6% 0.67 [0.13, 3.58] ——
Haring HU 2014 3 213 1 207 4.3%  2.92[0.31, 27.80]
Merker L 2015 5 152 6 138 266% 0.76 [0.24, 2.42] e
RosenstockJ 2013 o 70 o 71 Mot estimable
Ross S 2015 a 218 1 107 5.7% 0.49 [0.03, 7.77]
Subtotal (95% CI) 819 579 49.2% 0.89 [0.40, 2.01] ——
Total events 13
Heterogeneity: Chi==1.42, df= 3 (P = 0.70); I"= 0%
Testfor overall effect: Z= 0.27 (P = 0.78)
Total (95% CI) 1665 1158 100.0% 0.88 [0.50, 1.56]
Total events 20
Heterogeneity: Chi®= 3.93, df 7 (P =0.79); "= 0% Soa I - 75 SloD
L e O I e ) Favours [experimental] Favours [control]

Test for subaroup differences: Chi== 0.00. df= 1 (P = 0.97). IF= 0%
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2.3.4 IRBRBYL AR AR S T RCTE
VIHRIE T WA PR FR B K 3 S o P A 3 45 R
Ry’ =28%, P=0.18, YONSMoEEs R
S oM DRGSR A [ 2 RO AR R R 4T Meta 53
Mo @598, RR=1.22, 95% CI 4 0.91 ~
1.63, P=0.19, {}il}] EMPA + MET 21 5 MET 4
WAPR ZR IR e M Y o e RS 51 AN [R) 45 245 741
T PE— AT 0T, 45 5% B8 EMPA 10 mg/d Fl
EMPA 25 mg/d M4 PR RIEG K A F2 5 MET 41 [t
BLESY G F L (RR =1.00, 95% Cl N
0.70 ~1.44, P =0.99; RR =1.30, 95% CI ¥

0.93~1.83, P=0.12), 8RR REEYL k%
Al fE 5 RS 5 5 24577 it (10 mg/d 5% 25 mg/d)
Jox, WK 4,

2.3.5 AEFHRRYL AR AR S I RCTE
PIHs T AR i R R A R A 5 5 R
Ry =28% , P=0.20, AR E W5 LR JE 5
S S SR PR SR T R0 A5 B 34T Meta 43
Mo 5945 7%, RR =4.12, 95% CI 3} 2. 31 ~
7.34, P <0.001, §iH] EMPA + MET 41 & % 4= 5
RIBY R B R B & T MET 4, 4 A% 511 R
i) £ 2050 0k — A7 0 41 40 M, 45 SR R EMPA
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10 mg/d Fl EMPA 25 mg/d fi4 45 2 7] 5 40 58 4
TR R A R 3 T MET 2 (RR = 4. 16,
95%CI #71.87 ~9.25, P =0.000 5; RR =4.07,

95%CI 1 1.76 ~9.41, P =0.001), $&/xE5H #
SR A R] iR S RIS B i 4 2450 i (10 mg/d
2 25 mg/d) K, WK 5.

Experimental Control Risk Ratio Risk Ratio
Study or Subaroup Total Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
4.1.1 EMPA10mg+MET
Ferrannini E 2013 15 166 2 s6 3.7% 2.53[0.60,10.72] —

Haring HU 2014 11 217 10 207 12.8% 1.05 [0.46, 2.42] —
Merker L 2015 11 172 18 138 25.0% 0.49 [0.24, 1.00] =
RosenstockJ 2013 3 71 2 71 2.5% 1.50 [0.26, 8.71]
Ross S 2015 1 220 a 107 6.7% 2.55 [0.90, 7.25] b
Subtotal (95% CI) sae 579  50.8% 1.11 [0.72, 1.68] -
Total events &1 386
Heterogeneity: Chi== 8.82, df= 4 (P = 0.07); I"= 55%
Testfor overall effect: Z= 0.46 (P = 0.64)
4.1.2 EMPA25mg+MET
Ferrannini E 2013 21 166 2 56 3.7%  3.54 [0.86, 14.63] 1
Haring HU 2014 12 213 10 207 12.7% 1.17 [0.52, 2.64] —
Merker L 2015 19 152 18 138 23.6% 96 [0.52, 1.75] —-—
RosenstockJ 2013 a 70 2 71 2.5% 2.03 [0.38, 10.72] —
Ross S 2015 12 218 a 107 6.7% 1.47 [0.49, 4.46) ——
Subtotal (95% CI) 819 579  a9.2% 1.33 [0.89, 2.00] R
Total events &3 386
Heterogeneity: Chi== 3.35, df= 4 (P = 0.50); "= 0%
Testfor overall effect: Z= 1.38 (P = 0.17)
Total (95% CI) 1665 1158 100.0% 1.22 [0.91, 1.63] o
Total events 129 72
Heterogeneity: Chi*= 12.56, df= 9 (P = 0.18); "= 28% R o i T
Testfor overall effect: Z= 1.32 (P = 0.19) .
Test for subaroup differences: Chi== 0.39. df= 1 (P = 0.53). "= 0% Favours [experimental] Favours [control)
>y 3 22 25
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T EMPATUOUMgT-ME]D

rannini E 2013 5 166 1 56 10.2% 1.69 [0.20, 14.13] —

{ing HU 2014 8 217 o z07 3.5% 16.22[0.94, 279.24]

‘ker L 2015 10 172 1 138 7.5% 8.02 [1.04, 61.91]

senstockJ 2013 7 71 o 71 3.4% 15.00([0.87, 257.77]

ss S 2015 7 220 3 107 27.4% 1.13 [0.30, 4.30] — P

s>total (95% CI) 8a6 579 52.0% 4.16 [1.87, 9.25] R ol

al events 37 5

‘erogeneity: Chi== 6.40, df= 4 (P = 0.17); "= 37%

st for overall effect: Z= 3.49 (P = 0.0005)

2 EMPA25mg+MET

rannini E 2013 & 166 1 56  10.2% 2.02 [0.25, 16.45] —

{ing HU 2014 10 213 o zo7 3.4% 20.41 [1.20, 346.09]

‘ker L 2015 10 152 1 138 7.1% 9.08 [1.18, 70.01]

senstockJ 2013 o 70 o 71 Mot estimable

ss S 2015 g 218 3 107 27.3% 1.47 [0.41, 5.33] — -

s>total (95% CI) 819 579 48.0% 4.07 [1.76, 9.41] ——

al events 3s

:erogeneity: Chi== 4.67, df= 3 (P = 0.20); IF= 36%

st for overall effect: Z= 3.29 (P = 0.001)

al (95% CI) 1665 1158 100.0% 4.12 [2.31, 7.34] -

al events 72 10

:erogeneity: Chi== 11.06, df= 8 (P = 0.20); IF= 28%

0.002 ] 10 s00
st for overall effect: Z= 4.79 (P < 0.00001) Favours [experimental] Favours [control]

st for subaroun differences: Chi*= 0.00. df=1 (P = 0.97). IF= 0%
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SGLT-2 it 1) ik A5 (%) 4 FHAIL 1 A 3 7 AR DR s 42
BETR SR, ARGV E O T AR
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Meta 43 #7145 5 @7, EMPA + MET £H 7 P& A%
HbAlc K75 1 . % it T MET 4; EMPA + MET
HE5 MET 4B EEA B FF A 2 AR & 4
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