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ABSTRACT

Background: The new type of diabetes treatment, SGLT?2 inhibitors, has been approved for monotherapy and combination therapy,
but medical insurance is only allowed in combination therapy with metformin, which is the first choice for type 2 diabetes treatment,
Methods: The SGLT?2 inhibitors prescribed in Korea are dapagliflozin, empagliflozin and ipragliflozin, A review was conducted using
Pubmed to evaluate efficacy and safety for these medications with metformin combination therapy, 10 studies were selected by
searching for keywords and related references and were reviewed in full. The mechanism of action, pharmacokinetics, and the
economics of treatment with SGLT2 inhibitors were examined, Results: SGLT2 inhibitors had moderate glycemic control when added
to the treatment of patients with type 2 diabetes who were not being regulated by metformin monotherapy. They also showed
positive effects such as weight loss, as well as the lowering of blood pressure, Hypotension and serious side effects were relatively
low, However, the risk of genital infection was increased, Conclusion: The SGLT2 inhibitors are a new class of drugs that promote
glucose excretion in the urine, They are a good choice for combination therapy with metformin for the treatment of type 2 diabetes,

with weight loss and very low risk of serious side effects.
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Table 1. Pharmacokinetics and pharmacodynamics of dapagliflozin, empagliflozin and ipragliflozin

Absolute Tmax Half-life Protein 24-hr urinary SGLT-2:SGLT-1
bioavailability (%) (hours) (hours) binding (%) glucose excretion (g) selectivity3?
Dapaglifiozin'? 78 <2 12.9 91 70 1242
s 10 mg: 64
5) 31)
Empagliflozin 78 1.5 12.4 86.2 25mg: 78 2680
loragliflozin?) 90.2 1.3 12 94.696.5 59 254
Metformin33! 50-60 2.5 6.2 negligible - -
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ZHE 717} 0.3~0.78%, 0.55~0.77%, 0.65~0.87% -<J3}HAl
o FEE(fasting plasma glucose, FPGYS Z+z;
0.96~1.47 mmol/L, 1.11~1.5 mmol/L, 0.79~1.23 mmol/L
o5t ZAE BT E3F AT baseline ZHE 2zt
1.7~1.74 kg, 2.08~2.7 kg, 2.1 kg~2.33 kg 23] A=
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71842 empagliflozing™©] 1.6~2.0 mmHg F2J5H 745

Table 2. Efficacy of metformin combination therapy with dapagliflozin, empagliflozin and ipragliflozin

Study/

Change from baseline

. Group -
duration(weeks) HbATc(%) FPG (mmol/L) Weight (kg) SBP (mmHg) DBP (mmHg)
Dapadglifiozin n
Baily et al'? 546 MET 03 033 09 0.2 0.1
2010 / 24 MET+DAP 2.5 mg 0.67 0.99° 22 2.1 -1.8
MET+DAP 5 mg 0.7 -1.19° 30 -43 2.5
MET+DAP 10 mg 084" -1.30° 29 5.1 -1.8
Baily et al'® 546  MET +0.02 -0.58 +1.36 1.5 -1.0
2013 / 102 MET+DAP 2.5 mg 0.48" -1.07 -1.10° 0.7 0.1
MET+DAP 5 mg -0.58" -1.47 -1.70° 117 -1.5
MET+DAP 10 mg 078 -1.36 174 03 -12
Bolinder et al® 182 MET 0.12 0.02 212 - -
2014 / 102 MET+DAP 10 mg 03 096 -4.54 - -
Nauck et af'd 814 MET+DAP 0.52 - 322 43 1.6
2011 / 52 MET+GLP 0.52 - +1.44 +0.8 0.4
Nauck et al') 814 MET+DAP 032’ -1.02 3.7 2.7 -
2014 / 104 MET+GLP 0.14 -0.68 +1.4 +1.2 -
Nauck et al'’) 814 MET+DAP 0.10 0.70" -3.65' -3.69" -
2015 / 208 MET+GLP +0.20 0.20 +0.73 -0.02 -
Empadgliflozin
Rosenstock et al**l 495  MET +0.15 +0.3 -1.2 2.23 -1.01
2013 / 12 MET+EMP 1 mg -0.09 0.1 -1.6 217 0.06
MET+EMP 5 mg 0.23 09 23 -3.03 0.75
MET+EMP 10 mg 0.56" 1.2 27 -4.39 -1.70
MET+EMP 25 mg 0.55 1.5 26 -8.51 -4.16
MET+EMP 50 mg 0.49" 1.6 29 316 -1.99
MET+SIT #* mg -0.45 07 08 -1.79 035
Haering et al®® 637  MET -0.13 +0.35 -0.45 0.4 0
2014 / 24 MET+EMP 10 mg 0.70° -1 -2.08 45 20
MET+EMP 25 mg 077 124 246" 52 1.6
lpragliflozin
Wilding et al® 343 MET 0.31 0.06 -0.48 0.5 0.5
2013 / 12 MET+PR 12.5 0.53" 0.47 0.92 -1.9 29
MET+PR 50 0.65" 0.79" 210 38 -9
MET+PR 150 072 -1.35° -1.99° 27 -1
MET+PR 300 0.79" -1.54 221 48" 4.2
Kashiwagi et af®’) 168 MET +0.38 +0.59 0.63 +2.4 +0.8
2015 / 24 MET+PR 50 087" -1.23° 233 -1.2 -1.0

MET=Metformin;DAP=Dapagliflozin; GLP=Clipizide; EMP=Empagliflozin; SIT=Sitagliptin; IPR=Ipragliflozin; SBP=systolic blood pressure; DBP=diastolic

blood pressure
*Statically significant difference (p <0.05 vs from baseline)



246 / Korean J Clin Pharm, Vol. 28, No. 3, 2018

ITH Table 2). Metformin @50 2 ddo] ZA 5 ]

& = H $kxjol] SGLT2 inhibitorsE F7 sl AL =z
A} AFHeel] o] HH, el 3HH A9E
Bl o f-o)8hA] &2 A Yehd A7 BT

= A2
Ao}

o a-

Nauck 56l 3+ A715170)) A dapagliflozine baselinesl] ]

wate] HbAle s

B o, glipizide?} HInA] X|&H S

2 gd9o] 2dse 235 YeERIT A2 dapagliflozin
s B, glipizides 371 RAYE=

2 baseline®l] H]3]
Ao gty o 2 deizl F oHEe] X X

ZIARE

Bailey 9] 17 A}'8190)) ) 2450 baseline® ZH-E 33
7 HbAlc= 0.67~0.84%, 102579]] 0.48~0.78%% 4430

Nauck 5ol 2]8F A7 1N M % 5257, 1045, 208F A7l
A 247} 0.52%, 0.32%, 0.1%= 7+ 3t} Bolinder 52 1025
AN T 0.3% AR A7]E dapaglifozing E-83S
) g st Ayt faske oE UETh g WEREY
A722De]] 2]} metformin, SGLT?2 inhibitors H-& &L %)
6711952t HbA1co} FPG, A|F, st 7hAdel frolgt 2da& v
Elou, 1d e 29 9] A= A &3ker FPG
o ATE frelshl Fadiont HbAles frelde] e
TJeju I E £48 W88 Wo] HbAle THael frojst &
= Qo= 27= yeRdoh 28] 22 SGLT2 inhibitors
o 71t d 2o #sf o] A7 2eE A 2ok

Table 3. Safety of metformin combination therapy with dapagliflozin, empaglifiozin and ipragliflozin

Adverse events, % (n)

Study/ - - -
Dapadglifiozin
Baily et al'” MET (137) 5(7) 8 (11) 3 (4) 5 (7) <1 (1) 4 (5)
2010 / 24 MET+DAP 2.5 (137) 8 (11) 4 (6) 2 (3) 2 (3) 0 (0) 3 (4)
MET+DAP 5 (137) 13 (18) 7 (10) 4 (5) 4 (5) 12 3 (4)
MET+DAP 10 (135) 9 (12) 8 (11) 4 (5) 7 (10) 0 (0) 3 (4)
Baily et al '8 MET (137) 5.1 (7) 8 (11) 5.8 (8) 7.3 (10) 1.5 (2) 10.2 (14)
2013 / 102 MET+DAP 2.5 (137) 1.7 (14) 8 (11) 3.6 (5) 5.1 (7) 0 (0) 109 (15)
MET+DAP 5 (137) 14.6 (20) 8.8 (12 5.1 (7) 6.6 (9) 22 (3) 6.6 (9)
MET+DAP 10 (135) 12,6 (17) 13.3 (18) 52 (7) 11.9 (1¢) 1.5 (2) 10.4 (14)
Bolinder et o™ MET (91) 1.1 (1) 7.7 (7) 5.5 (5) 4.4 (4) 0 (0) 15.1 (14)
2014 / 102 MET+DAP 10 (91) 2.2 (2) 6.6 (6) 4.4 (4) 33 (3) 1.1 (1) 17.6 (16)
Nauck et al'® MET+DAP (406) 12.3 (50) 10.8 (44) 3.4 (14) 47 (19) 1.5 (6) 8.6 (35)
2011 / 52 MET+GLP (408) 2.7 (11) 6.4 (26) 39.7 (162) 6.4 (26) 0.7 (3) 11.3 (44)
Nauck et af'®l MET+DAP (406) 14.8 (60) 13.5 (55) 42 (17) - 1.5 (6) 12.6 (51)
2014 / 104 MET+GLP (408) 2.9 (12) 9.1 (37) 45.8 (187) - 1.7 (7) 152 (62)
Nauck et al'’) MET+DAP (40¢) 14.3 (58) 13.5 (55) 5.4 (22) 8.6 (35) - 18.5 (75)
2015 / 208 MET+GLP (408) 29 (12) 9.3 (38) 51.5 (210) 10.3 (42) - 19.9 (81)
Empagliflozin
Rosenstock MET (71) 0 (0) 2.8 (2) 0 (0) - - 2.8 (2)
et aP¥ MET+EMP 1 (71) 1.4 (1) 28 (2) 0 (0) - - 0 (0)
2013 / 12 MET+EMP 5 (71) 5.6 (4) 2.8 (2) 42 (3) - - 42 (3)
MET+EMP 10 (71) 9.9 (7) 42 (3) 0 (0) - - 1.4 (1)
MET+EMP 25 (70) 0 (0) 57 (4) 0 (0) - - 29 (2)
MET+EMP 50 (70) 29 (2) 43 (3) 1.4 (1) - - 43 (3)
MET+SIT 100 (71) 28 (2) 42 (3) 28 (2) - - 0 (0)
Haering et af®  MET (207) 0 (0) 49 (10) 0.5 (1) - - 34 (7)
2014 / 24 MET+EMP 10 (217) 3.7 (8) 5.1 (1) 1.8 (4) - - 3.2 (7)
MET+EMP 25 (213) 47 (10) 5.6 (12) 1.4 (3) - - 2.3 (5)
lpragliflozin
Wilding et al?) MET (66) 1.5 (1) 6.1 (4) 30 (2) - - 1.5(1)
2013 / 12 MET +IPR 12.5 (69) 43 (3) 1.4 (1) 0 (0) - - 0 (0)
MET +IPR 50 (68) 0 (0) 29 (2) 59 (4) - - 1.5 (1)
MET +PR 150 (67) 30 (2) 6.0 (4) 4.5 (3) - - 0 (0)
MET +PR 300 (72) 0 (0) 6.9 (5) 28 (2) - - 0 (0)
Kashiwagi et alf”)  MET(56) - - 0 - - 36 (2)
2015 / 24 MET+PR 50 (112) - - 0 - - 1.8 (2)

MET=Metformin; DAP=Dapagliflozin; GLP=Clipizide; EMP=Empagliflozin; SIT=Sitagliptin; IPR=Ipragliflozin
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Table 4. Recommended daily doses and prices of antidiabetics
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Drug class Antidiabetics Brand name Usual daily dose (mg) Strength Price(won) ' /tablet

. . . . 500 mg 70
Biguanides Metformin Diabex® 1000~1500

1000 mg 12
Dapagliflozin Farxiga® 10 10 mg 784
SGLT-2 inhibitors Empadgliflozin Jardiance® 10 10 mg 689
lpragliflozin Suglat® 50 50 mg 705
Alogliptin Nesina® 25 25mg 759
DPP-4 inhibitors Linagliptin Trajenta® 5 5mg 752
Sitagliptin Januvic® 100 100 mg 9210
Thiazolidinedione Pioglitazone Actos® 15 15 mg 627
1 mg 124
Sulfonylureas Glimepiride Amarif® 1~4 2mg 183
4mg 283
Megllitinides Nateglinide Fastic® 270 90 mg 173
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