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Abstract

The sodium-glucose cotransporter-2 inhibitor (SGLT2i) is a new anti-hyperglycemic agent that have
function to concomitantly inhibit the reabsorption of glucose and sodium in the renal proximal
convoluting tubule. Recent two cardiovascular outcome trials showed that a lower risk of cardiovascular
events with SGLT2i in people with type 2 diabetes. In addition, prior real-world data demonstrated
similar SGLT2i effects, but these studies were limited to the United States and Europe. Thus, the CVD-
REAL (Comparative Effectiveness of Cardiovascular Outcomes in New Users of Sodium-Glucose
Cotransporter-2 Inhibitors) 2 Study was investigated cardiovascular outcomes in those initiated on
SGLT2i versus other glucose-lowering drugs (oGLDs) across 6 countries in the Asia Pacific, the Middle
East, and North American regions. In Korea, 336,644 episodes of initiation in SGLT2i or oGLD group
between September 2014 and December 2016 were identified in Korea National Health Insurance
database after propensity score matching. SGLT2i users was associated with a lower risk of all-cause
death (hazard ratio [HR], 0.72; 95% confidence interval [CI], 0.67~0.77), hospitalization for heart failure
(HHF) (HR, 0.87; 95% CI, 0.82~0.92), all-cause death or HHF (HR, 0.81; 95% CI, 0.78~0.85), myocardial
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infarction (HR, 0.81; 95% ClI, 0.74~0.89), and stroke (HR, 0.82; 95% CI, 0.78~0.86) compared with oGLD
users. In conclusion, initiation of SGLT2i had a lower risk of cardiovascular events in people with type 2

diabetes compared with oGLDs.

Keywords: Cardiovascular diseases, Observational study, Sodium-glucose cotransporter-2, Type 2

diabetes mellitus
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RCT)=E z18)¥l EMPA-REG OUTCOME (Empagliflozin,
Cardiovascular Outcomes, and Mortality in Type 2
Diabetes) ¢17-ol4 SGLT2 A4 Ja=8jZ=7]
(empagliflozin)-> ¢ekatell vls] A B AP
< 38% 7AA1F 2™ (hazard ratio (HRJ), 0.62; 95%
confidence interval (CI), 0.49~0.77), BE Qlo= <l
sk AP 913 32% (HR, 0.68; 95% CI, 0.57~0.82), 4]
FoZ Qs Y 918 35% HAAaA7i= A oE By
ATHHR, 0.65: 95% CI, 0.50~0.85) (2]. B¢, CANVAS

Program (Canagliflozin Cardiovascular Assessment
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Study) A= SGLT2 JAA 7hd=dZ22
(canagliflozin)-> 9]¢kl vlsl -8 A& AR (major
adverse cardiovascular events)Sl AE¥A #Hd APY,
HI A A A s HAE A HET A S
14% ZAaA7)i= Aoz B uFEJITHHR, 0.86; 95% CI,
0.75~0.97) (3). spAI%F thap=2]& =% (dapagliflozin) ©]
AE3A%E ok Aol thek ROT7F W13 Fo2, SGLT2 ¢
AA ADEH(class effects) ofF-ol tfgh =gto] lom
RCT] 7% Aalixl 7|0l wt $445 Esh= A&
EA|AT07] wiitel] AA| el A o] gkatel 2ol 7t
I e}, FEgk 7]E9] RCT g 32 A8 kel
3 AL BobA Adadshe] W] gl

A9NE B SjelA o] s B dl A vk w
2] A 1737 (real world evidence, RWE)E 7]QEo.
2 SGLT2 SAAe] Adadst a3 2 kA 7Pt 2
Qaft), T =t 17 A9 670 7w, =9 0],
wk=, 29 dl, = 5 )] AAl RIS HlolHE
7o = SGLT2 SAIAeL v dad7dsiAle] Aldvhdst
QFd4d-& vlugk CVD-REAL (Comparative Effectiveness
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of Cardiovascular Outcomes in New Users of Sodium-
Glucose Cotransporter-2 Inhibitors) $1--ll4] SGLT2 ¢
A= v deidsiAet Blastls o Al o® <l
sk e 9192 39% (HR, 0.61; 95% CI, 0.51~0.73), &
© dolo g Qg Abd 93 51% (HR, 0.49: 95% CI,
0.41~0.57), A o= QIgh 919l B BE Sl ok
AP 9182 46% (HR, 0.54; 95% CI, 0.48~0.60) #2=A]
7= Ao BEeH4).
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A 02 RCToF RWE QoA frAlet AobE Bofa=
i}, AR EMPA-REG OUTCOME 1-1oll A SGLT2
AANA] AR Al AT $1310] 32% 7HAs Aol vls CVD-
REAL A4 AR 91932 50% oo = FA] 744319
o} dnkAo®m FSTE AFtlA At o ofAlE ARESt
7] el vlaste = kA7 A AR ATHE, 71 WA
AREEL oFAS] AJZF AR A ZANE ealelof gt
39k CVD-REAL Oﬂ:r”: SGLT2 SAA| A2t o] el th
A7 AREE - Tk 33“*7&'5}%1]91 A2 A1
7} SGLT2 AA|A 2] "]7—‘} AR Atole] AlTke AlLlakAL
2R BgehiA] 2719 A717F @5 (immortal time bias)

7} WA AT, o) & 18] SGLT2 dA|Ale] Apg 7k &}
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F

7} ] Aeh= Hlgto] QIATHB). Fgh, wl=z) el =
Shel AT AR AR v I B4 2 A5 13
S 21 = 7L, 58] ofrlol Aol A8k vl SIS
zk31 QIeH6). webs] CVD-REAL 2 ol Ai= Al 57 o}

3 5] A9S take 2 SGLT2 <AlA12)

A 7AS oulE ﬂng Hz}b &49al, BE okale] Az}

gl el SGLT2 HAA ] B2 e ot
&3} CVD-REAL2 97 AFE F40 7

CVD-REAL 2 7= oA obisd A, 5%, 18]aL
S0 AGe] 67 =7HE, i A7EE, o)~ E}%] o
T 2 E e m e 53 A=, 184 o
A28 D SAjol|lA SGLT2 SAIAI¢} the dd7sHA]
AEE AR R AR =S HlaskarAt sl
g2 A E TS A5S dsielen, 20144
9YE] 2016 129704 SGLT2 AA] Ei= o2 E97%
HAIE AEAl AR BE oo 23tk Al
A oAl A5E AR ollvatis HE oAl 2 A
z19] A1 I(index date) o1 4 W St A A
%2 5= Aolsisltt. At ew, sipd E2k= 1) o

o) eFAaEs 2 HH, 74749 olvatis vE oke
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Z (propensity score matching) "
A A5 w2l gigk FA14 2492 intention-to-treat
HE ARESto] OHAlE ARE-SE Q1 AR R ZHte] A
WA AP Be= A 5 AR 28I

A mlA o] -2 SGLT2 AIA] B v d9
7S AEAl A12FSE 336,644 A9 A= (SGLT2 AA]
168,322 o9 A=, thE dd7tsiA] 168,322 ol9])4a=) 7}t
EFE e, o] T AERAS WES 2H 9= =
28.1% 3T}, SGLT2 SJAA| 5 80.7%7} thal= 8] E=241S
ArRielon v dg7tslAldl = dipeptidylpeptidase4
(DPP-4) JAA|, BlolEedr 2, HEQ A, HESL
Z2x, JEd 5o AR 23 v ddAsAl
= AEA AlERE Fdel vl SGLT2 AIAIE A7
AR ko] A9 BE el oFk AP 28% (HR,
0.72; 95% CI, 0.67~0.77), Aol 2Jst ¢ oAy
13% (HR, 0.87: 95% CI, 0.82~0.92), B& €219 2]
SE ARG B AR 93k 4 918 19% Ak
(HR, 0.81: 95% CI, 0.78~0.85). A7 <Jst ¢l
2 19% 7433 M (HR, 0.81; 95% CI, 0.74~0.89),
=30l 2% e 18% Z}ié‘}‘iﬂt‘r(HR 0.82: 95% (I,
0.78~0.86) (Fig. 1) (7). ol&|gt Axp=
&7 on-treatment 4]0l A &= %’\}“3}74] 1= At

FElve AR AR AR E ARSSE ke
Al A= SGLT2 2 AIAl= DPP4 2} AAlel| v]s) 4571
o= QlIgh 14l f1jlo] hAsiglen, SGLT2 AAA7E 4
FHo®E QIS P AT Evh= Aldae s
739 o2 AR 27] 30UHE veRda, AE
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No. of events Rate per 100 PY Hazard ratio (95% Cl)
(SGLT2i/oGLD)  (SGLT2i/oGLD)

All-cause death 1,386/2,059 0.86/1.20 HiH 0.72 (0.67~0.77)

HHF 2,310/2,839 1.45/1.67 HEH 0.87 (0.82~0.92)

All-cause death or HHF  3,451/4,539 2.17/2.66 HEH 0.81 (0.780.85)

Myocardial infarction 821/1,080 0.51/0.63 i 0.81 (0.74~0.89)

Stroke 2,608/3,364 1.64/1.98 HiH 0.82 (0.78~0.86)

0.60 0.80 1.00 1.20

Favor SGLT2i +— Favor oGLD

Fig. 1. Cardiovascular outcomes associated with sodium-glucose cotransporter-2 inhibitor (SGLT2i) and other glucose-
lowering drug (oGLD) in Korea. Modified from the article of Kosiborod et al. (] Am Coll Cardiol 2018;71:2628-39) (7]

with original copyright holder’s permission.

HHE, hospitalization for heart failure; PY, person-year; CI, confidence interval.
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(HI13C0715).
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