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Advers effect of empagliflozin for type 2 diabetes mellitus: A Meta-analysis
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Abstract: Objective To assess the safety of empaliflozin for T2DM patients. Methods Databases including PubMed, Embase,
CENTRAL, CBM, CNKI and Wanfang Data were searched to collect randomized controlled trials(RCTs) about safety of
empaliflozin for T2DM patients from inception to March 2018, conventional Meta-analysis were performed by Stata 14. Results
Ten literature involving 6 618 patients were eligible for Meta-analysis. Meta-analysis showed that at the end of trials, empagliflozin
obviously increased the patients of genital infections, the difference was significant [OR=3.65, 95%CI(2.55, 5.23)]; empagliflozin
were comparable to control group in the number of patients who had urinary tract infections, hypoglycemia and bone fracture, there
were no significant differences [OR=0.95, 95%C1(0.82, 1.11); OR=1.05, 95%CI (0.82, 1.36); OR=1.143, 95%CI (0.59, 2.216)].
Conclusion Empagliflozin only increased the risk of genital infections, excpet for urinary tract infections, hypoglycemia and bone
fracture, had good safety.
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Table 1 Basic information of included studies

(e il AR AR R Xt W& 41 H 24 IR/ & J5 e br
Ridderstrale ' 1545 56.0 1~5  JBARHHF25 mg, 1 k/d 1% 51 3 IR 104 L@@
Roden ™’ 899 550 1~5  BFHE10.25 me, LR/ Z2RF/PE %S0T 76 L@B®@
Softeland "’ 327 552 5~10 BRI 10.25mg, 1R/ 25 24 LEE®
Merke " 637 55.7 1~5  BRAHIE10.25mg, 1Ik/d - 25 76 Le®
Haering "%’ 666  57.1 >10 RIS 10.25me, 1k/d - 2R 24 @@
Kovacs 498 54.5 1~5  BEHEH$10.25mg, 1 k/d - 2R 76 LOB®
De Fronzo ™ 405  56.2 1~5  BKH410.25mg, 17%k/d R ST 52 OREe®
Lewin ' 398 542 1~5  BURFIE10.25mg, 1 kid - FIAEFIIT 52 L@
Rosenstock "' 563 56.7 >10  R#EF#10.25mg, 1 k/d g sel 52 OOB®
Hadjadj ©'”? 680 529 <1 BRHIE10.25mg, 1 /d - ZHUIK 24 LREe®

O RGE, QIRER RS, O ILKE, @&
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Table 2 Quality evaluation of included studies

AN BEML T V5 WE 53T B ek %6 e 5 I £ oA s £
Ridderstréle ™ I XU IR I AU R RS I AU AN E
Roden ™ I RS (2N 54 (RN R RS IR AR AN e
Softeland ' I AR IR R 1K RS % RS AR AT
Merker ™ AR IR AU I R I AR IR AU AT €
Haering "'’ R JRUE IR % R IR AU IR AT €
Kovacs ' IR AU IR AR ARG SRS IR JRUE AT
DeFronzo 'Y IR AU IR AR RS R IRV IR R ANt
Lewin I AU IR AU IR I AU IR AU AN E
Rosenstock I XU AU I AURS: R RS IR AN E
Hadjadj """ I RS (2N 54 (RN % RS IR AU AN e

o OR (85% CI) Weight
Hadjadi2016 S 2.19 (0,08, 491) 1426
Haering2013 ——--E— 2.81(0.62, 12.81) 506
Kovacs2015 _‘*‘"E_ 2,49 (0,93, 6.64) 10.60
Lewin2015 _—._é— 1.66 (0,53, 5.18) a3
Merker2015 _;_.% 19.82 (270, 145.41) 3.05
Ridderstrale2014 é—.‘— 5.98 (3.53, 10.15) 2430
Roden2015 —;—o— 7.0 (1,67, 30.15) 551
Rodanzo1s — 262125, 1046) ™
Softetand2017 —_— - 1,76 (0.36, 861) 465
NOTE: Weights are from random effects analysis i
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Fig.1 Forest plot of Meta-analysis of genital infections
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Fig.2 Forest plot of Meta-analysis of urinary tract infections
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Fig.3 Forest plot of Meta-analysis of hypoglycemia
*3 HEESBRIEMTASIWER
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Table 4 Subgroup analysis of urinary tract infection
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Fig. 4 Funnel plot of genital infections

FE A L s AR . AR B AR I G P A L AR A
PRSI A 98 A0 53 M sk 98, 3 BIUAE B A% G B 2 1
m ey T L AT e A PR OBE HE E Y 3 0 D B B B4 B AR
f 7B IR AR B T OB Kk g TR
e I R B AN 2 N PR G (R . T
T NEEAAGE R AL A T R BURS HiHR T 5 K AR
PR B IR i N B 5 A N BOAE 2 A e ek e
PR B S R IR B S8 T B B B AE AR YT T
] e A, R R W LA 52, AN 22 S VA o7 BT
EH T 5 DR 2 R B S 10 38 D0 LG I B kAR 2, DRI AE
49 N\ Ridderstrale 55" B 58 5 H L T & 7 v, HEBR
A AL S, TEAK 21 4 5 50 B 2L ¥ o oK G IfiL b A A
NEHH Y . B S E A 2 38 K b & A% . DA
w5 2 WG RIS R FE— B E e bR
YA 10 SCHR , AR T R IS B A 2= S 30
i RUSE R 38, {HLE 75 58 22 O SRR 5 o
3.3 AMREFEHRE

AL HoAth Meta 40 — FEAFE LA RZ : (D
YN T8 BE U7 I AR, de 1 104 J8], JEAS 1) BE K
HIRIA B RLAS Ge i VP s (O A BeHERR S SR
70T I 2 s (3 RVE I S IR AR AR R R
i fa5 5 A5 %A B BR AN 40 N 9 SCSCik , i b FAth () 1
BRI AN, T BE 2 A7 AE K R AW s (4 WA 73 AT
e IR R RS FEE K.

SRR BT, BAK F 16 T 2 UM JR 5 A 3 A
B 45 B RS, AN 2 3980 PR 2% I G I IR B 3 K
G SR v g UL SO

SE
[1] American Diabetes Association. Standards of medical
care in diabetes-2014 [J]. Diabetes Care, 2014, 37

(2]

(3]

(4]

(6]

(9]

[10]

(1]

[14]

(suppl): S14-S80.
Chen L, Magliano D J, Zimmet P Z. The worldwide
epidemiology of type 2 diabetes mellitus-present and future
perspectives [J]. Nat Rev Endocrinol, 2011, 8(4): 222-236.
AR . 55 7 R IDF K o b 1 oxk vl [ B PR 2 1200
TS AR [J]. AR s 5B RS TR, 2014,
9(2): 123-125.

LA, FRALHT, e, L - E LR E R E 2
(SGLT2) 4| 771 s R 2L FH o [ 4 X 43 (7). o [
R, 2016, 24(10): 865-870.

Fujita Y, Inagaki N. Renal sodium glucose cotransporter
2 inhibitors as a novel therapeutic approach to treatment
of type 2 diabetes: Clinical data and mechanism of action
[J]. J Diabetes Investig, 2014, 5(3): 265-275.

Higgins J P T, Green S. Assessing risk of bias in included
studies: cochrane handbook for systematic reviews of
interventions 5.1.0. [EB/OL]. (2011-03-20)[2018-04-01].
http://www.handbook-5-1.cochrane.org.
Ridderstraile M, Andersen K R, Zeller C,

Comparison of empagliflozin and glimepiride as add-on

et al.

to metformin in patients with type 2 diabetes: a 104-week
randomised, active-controlled, double-blind, phase 3 trial
[J]. Lancet Diabetes Endocrinol, 2014, 2(9): 691-700.
Roden M, Merker L, Christiansen A V, et al. Safety,
tolerability and effects on cardiometabolic risk factors of
empagliflozin monotherapy in drug-naive patients with
type 2 diabetes: a double-blind extension of a phase III
randomized controlled trial [J]. Cardiovasc Diabetol,
2015, 14: 154.

Sefteland E, Meier J J, Vangen B, et al. Empagliflozin as
add - on therapy in patients with type 2 diabetes
inadequately controlled with linagliptin and metformin: a
24-week randomized, double-blind, parallel-group trial
[J]. Diabetes Care, 2017, 40(2): 201-209.

Merker L, Hiring H U, Christiansen A V, et al.
Empagliflozin as add-on to metformin in people with
type 2 diabetes [J]. Diabet Med, 2015, 32(12): 1555-1567.
Haring H U, Merker L, Seewaldt-Becker E, et al.
Empagliflozin as add-on to metformin plus sulfonylurea
in patients with type 2 diabetes: a 24-week, randomized,
double-blind, placebo-controlled trial [J]. Diabetes Care,
2013 36(11): 3396-3404.

Kovacs C S, Seshiah V, Merker L, et al. Empagliflozin as
add-on therapy to pioglitazone with or without metformin
in patients with type 2 diabetes mellitus [J]. Clin Ther,
2015, 37(8): 1773-1788.

De Fronzo R A, Lewin A, Patel S, et al. Combination of
empagliflozin and linagliptin as second-line therapy in

subjects with type 2 diabetes inadequately controlled on



- 168 -

Hassaati. Drug Evaluation Research S 4255 18] 20194 04 B

[31]

[15]

[17]

metformin [J]. Diabetes Care, 2015, 38(3): 384-393.
Lewin A, DeFronzo R A, Patel S, et al. Initial combination
of empagliflozin and linagliptin in subjects with type 2
diabetes [J]. Diabetes Care, 2015, 38(3): 394-402.
Rosenstock J, Jelaska A, Frappin G, et al. Improved
glucose control with weight loss, lower insulin doses, and
no increased hypoglycemia with empagliflozin added to
titrated multiple daily injections of insulin in obese
inadequately controlled type 2 diabetes [J]. Diabetes
Care, 2014, 37(7): 1815-1823.

Hadjadj S, Rosenstock J, Meinicke T, et al. Initial
combination of empagliflozin and metformin in patients
with type 2 diabetes [J]. Diabetes Care, 2016, 39(10):
1718-1728.

Ji L, Li H, Mansfield T A, et al. Dapagliflozin as

[18]

[19]

monotherapy in drug-naive Asian patients with type 2
diabetes mellitus: a randomized, blinded, prospective
phase III study [J]. Clin Ther, 2014, 36(1): 84-100.
Kushner P. Benefits / risks of sodium-glucose co-
transporter 2 inhibitor canagliflozin in women for the
treatment of Type 2 diabetes [J]. Womens Health (Lond),
2016, 12(3): 379-388.

Halimi S, Verges B. Adverse effects and safety of SGLT-2
inhibitors [J]. Diabetes Metab, 2014, 40(6 Suppl 1):
S28-34.

Li D, Wang T, Shen S, et al. Urinary tract and genital
infections in patients with type 2 diabetes treated with
sodium-glucose co-transporter 2 inhibitors: A meta-
analysis of randomized controlled trials [J]. Diabetes
Obes Metab, 2017, 19(3): 348-355.



