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Abstract

According to the American Diabetes Association (ADA) and the European Association for the Study
of Diabetes guideline for treatment of diabetes, glucagon-like peptide-1 receptor agonist (GLP-
1 RA) is recommended in diabetic patients with established atherosclerotic cardiovascular disease.
This recommendation is based on the results of recent cardiovascular outcome trials of this kind of
medications. GLP-1 RAs have a glucose lowering effect with weight loss and a lower incidence of
hypoglycemia, and can improve cardiovascular outcomes such as three-point major cardiovascular
events composed of death from cardiovascular causes, non-fatal myocardial infarction, and non-fatal
stroke. Also, several GLP-1 RAs have beneficial effects on renal outcomes, mainly due to improvement
in macroalbuminuria. In addition, high-dose liraglutide (3 mg/day subcutaneous injection) showed
efficacy for reducing body weight. Therefore GLP-1 RA may be effective in patients with established
cardiovascular disease, chronic kidney disease, and/or metabolic syndrome.

Keywords: Cardiovascular diseases, Diabetes mellitus, Glucagon-like peptide-1, Kidney diseases, Obesity

Corresponding author: Eun Seok Kang
Department of Internal Medicine, Yonsei University College of Medicine, 50-1 Yonsei-ro, Seodaemun-gu, Seoul 03722, Korea, E-mail: edgo@yuhs.ac
Received: Aug. 1, 2019; Accepted: Aug. 5, 2019

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright (© 2019 Korean Diabetes Association

The Journal of Korean Diabetes 149



Focused Issue

Shr S ZARN|: GLP-1 $2HIXE2A|

23217448k (chronic kidney dlsease)«] SLIN =
ste] ASCVD7}F &Rk ghrtol| A= o xfefAl 2 -3k 4
S QAT A2t S E glucagon-like peptide-1
G- 2) 284 (GLP-1 receptor agonist, GLP-1 RA)Y
sodium-glucose cotransporter 2 inhibitor (¢, A1%47]%
o] Adg A& FIH R ARt eS ALsITH.
GLP-1 RAR:= ¥ 73h Sap® ofe} A% 74 &t
AL MG w2 I ofxlolth2). GLP-1 RA
TARAZ TRE S o AR T8 AlAlel tigk 93
T7F FE| AL Qlar, FXF Balel] whEm A AdE
HolFal lo] &5 o] Al'go] kA7 B X529 T4
o] & 7FsAdo]l AR k. - Yo Ai= GLP-1 RAS]
&5, GLP-1 RAY] €9 73} &9, GLP-1 RA®] &9 7%
3} 0]9]9] AN/ B B B X5 AEA
O] ARG, QP B F-2Rgll ialA] g E]sl Harx) gkt

BHE=E

T L.

1. GLP-1 RAS| BF

GLP-1 RA T A 2= albiglutide (30 or 50 mg QW,
once weekly), dulaglutide (0.75 or 1.5 mg QW, EF2]A]
E], Trulicity”™: Eli Lilly and Company, Indianapolis, IN,
USA), exenatide (5 #g or 10 #g BID, twice a day, H}o]<]
E}l, Byetta®: AstraZeneca, Cambridge, UK) ¥3= 2 mg
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QW (vlo]F2]¢d, Bydureon®: AstraZeneca), liraglutide
(1.2 or 1.8 mg QD, once a day, BlEA}, Victoza®:Novo
Nordisk, Bagsveerd, Denmark: 3 mg QD, 24t}
Novo Nordisk), lixisenatide (10 #g or 20
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= albiglutide, dulaglutide, exenatide QW, liraglutide,
semaglutide QW7} 21tH3).
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A}l A liraglutide
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Long-term Outcomes with Semaglutide in Subjects with
Type 2 Diabetes)®] semaglutide (25], EXSCEL (The
Exenatide Study of Cardiovascular Event Lowering)
A9] extended-release exenatide [26), HARMONY
(albiglutide and cardiovascular outcomes in patients
with type 2 diabetes and cardiovascular disease) -1+
2] albiglutide (27]), Z12]37 REWIND (dulaglutide and
cardiovascular outcomes in type 2 diabetes) $1-1-2]
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major adverse cardiovascular events (MACE: Al&#-2
Shol] o &k AP, BIX A A, HIAB A HEF)E
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CI, 0.87~1.19: P = 0.81). Aol <] 4 740l
AJA= GLP-1 RAY o8k av= IITHHR, 0.93:
95% CI, 0.83~1.04; P = 0.20).
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Table 1. Comparison of GLP-1 RAs in prospective cardiovascular studies

Study ELIXA LEADER EXSCEL SUSTAIN-6 HARMONY REWIND
Medication Lixisenatide Liraglutide Exenatide Semaglutide Albiglutide Dulaglutide
3P MACE 1.02 (0.89~1.17)  0.87 (0.78~0.97) 0.91 (0.83~1.00) 0.74 (0.58~0.95) 0.78 (0.68~0.90) 0.88 (0.79~0.99)
4P MACE 0.88 (0.81~0.96)

CV death 0.98 (0.78~1.22) 0.78 (0.66~0.93) 0.88 (0.76~1.02) 0.98 (0.65~1.48) 0.93 (0.73~1.19) 0.91 (0.78~1.06)

Non-fatal MI
Non-fatal stroke
Hospitalized HF
All cause death
CV death + HHF

Renal outcome

1.03 (0.87~1.22)"

1.12 (0.79~1.58)"

0.96 (0.75~1.23)

0.94 (0.78~1.13)

0.88 (0.75~1.03)
0.89 (0.72~1.11)
0.87 (0.73~1.05)

0.85 (0.74~0.97)

0.78 (0.67~0.92)°

0.97 (0.85~1.10)"

0.85 (0.70~1.03)"

0.94 (0.78~1.13)

0.86 (0.77~0.97)

0.74 (0.51~1.08)
0.61 (0.38~0.99)
1.11 (0.77~1.61)

1.05 (0.74~1.50)

0.64 (0.46-0.88)"

0.75 (0.61~0.90)°

0.86 (0.66~1.14)°

0.95 (0.79~1.16)

0.85 (0.70~1.04)

0.96 (0.79~1.16)
0.76 (0.61~0.95)
0.93 (0.77~1.12)

0.90 (0.80~1.01)

0.85 (0.77~0.93)°

The data are expressed as hazard ratio (95% confidence interval). All causes mortality in exenatide was not considered to be
statistically significant on the basis of the hierarchical testing plan [26].
GLP-1 RA, glucagon-like peptide-1 receptor agonist; ELIXA, The Evaluation of Lixisenatide in Acute Coronary Syndrome;
LEADER, The Liraglutide Effect and Action in Diabetes: Evaluation of Cardiovascular Outcome Results; EXSCEL, The Exenatide
Study of Cardiovascular Event Lowering; SUSTAIN-6, The Preapproval Trial to Evaluate Cardiovascular and Other Long-term
Outcomes with Semaglutide in Subjects with Type 2 Diabetes; HARMONY, albiglutide and cardiovascular outcomes in patients
with type 2 diabetes and cardiovascular disease; REWIND, dulaglutide and cardiovascular outcomes in type 2 diabetes; 3P MACE,
three-point major adverse cardiovascular events; 4P MACE, four-point major adverse cardiovascular events; CV, cardiovascular; MI,
myocardial infarction; HHF, hospital admission for heart failure.
“Includes both fatal and non-fatal ML
*Includes both fatal and non-fatal stroke.
‘New-onset persistent macroalbuminuria, or persistent doubling of serum creatinine level and creatinine clearance per MDRD < 45
mL/min/1.73 m’ or the need for continuous renal replacement therapy (in the absence of an acute reversible cause) or death due to
renal disease.
‘New or worsening nephropathy includes persistent macroalbuminuria, persistent doubling of serum creatinine level and creatinine
clearance of less than 45 ml per minute per 1.73 m” of body-surface area (according to the Modification of Diet in Renal Disease
criteria), or the need for continuous renal-replacement therapy.
‘New macroalbuminuria, a sustained decline in estimated glomerular filtration rate of 30% or more from baseline, or chronic renal
replacement therapy.
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SFUTHHR, 0.92: 95% CI, 0.80~1.06: P 95% CI, 0.68~0.87: P <0.0001) (30].
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GLP-1 RA:= 99 ZJat a3} o]l Add f1de] 4aL A)
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