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Characteristics of GLP-1RA and SGLT2i-treated individuals and rationale for combining a GLP-1RA with an SGLT2i



당뇨병에서 SGLT2i와 GLP-1RA의사용



2022 ADA guideline



ADA에서는어떤경우에다른
class의초치료를권하나?

§ ASCVD or high risk
o GLP-1 RA with proven CVD benefit
o SGLT2i with proven CVD benefit

§ HF
o SGLT2i with proven benefit in this population

§ CKD
o SGLT2i with evidence of reducing CKD 

progression
o GLP-1 RA with proven CVD benefit



KDA 2021

§ KDA 2021의 T2DM  약물치료주요변경점
§ 약물선택시환자의개별화조건세분화
§ 혈당조절실패의위험을낮추기위해진단초기부터
병용요법을적극적으로고려

§ 강력한혈당강하를위한주사제치료강조
§ 혈당조절중심약제선택과동반질환
유무에따른약제선택을분리해서권고



DPP4i와 GLP-1a는병용금기



국내사용가능한 GLP-1 RA와 SGLT2i

§ 고시제2022-56호(약제) – 2022.3.1.
§ SGLT-2 inhibitor계

o Dapagliflozin, Empagliflozin, Ertugliflozin, Ipragliflozin 
o Dapagliflozin + Metformin HCl, Empagliflozin + Metformin HCl

§ GLP-1 수용체효능제
o Dulaglutide, Exenatide
o Insulin glargine + Lixisenatide, Insulin degludec + Liraglutide



CVD benefit이인정되는약물

§ GLP-1 RA for ASCVD
o Benefit: Dulaglutide, liraglutide, semaglutide
o Neutral: Exenatide once weekly, lixisenatide

§ SGLT2i
o For ASCVD: Empagliflozin, canagliflozin
o For HF: Empagliflozin, canagliflozin, dapagliflozin

§ TZD
o For ASCVD: Pioglitazone
o For HF: increased risk





SGLT2i

§ 신장에서포도당재흡수를억제하여당뇨를유발
o인슐린작용과무관하므로저혈당위험성이적음

§ 간접적으로 glucose toxicity를개선함으로써
o베타세포기능이상과인슐린저항성교정
o글루카곤생산증가

J Biol Chem. 2020 Oct 16;295(42):14379-14390. 



SGLT2i

§ Dapagliflozin, Empagliflozin, Ipragliflozin, Ertugliflozin
§ 혈당강하효과: HbA1c 0.5-1.0%
§ 부작용: 요로생식기감염, 배뇨증가, 회음부괴저, 저혈압, GFR감소, 
케톤산증

§ 금기: 유당불내성(Dapa, Empa), 신부전
§ 주의: 고령자(75세이상), 중증간장애, 저혈압(Ertu)



Diabetes Therapy volume 10, pages1595–1622(2019)
Diabetes Care 2016 Jul; 39(7): 1115-1122



SGLT2i - CVOT

Am J Cardiovasc Drugs. 2022 Jan;22(1):69-81.

cardiovascular death or hospitalization for heart failure



SGLT2i - CVOT

Am J Cardiovasc Drugs. 2022 Jan;22(1):69-81.



SGLT2i - Renal outcome
§ Direct renal effect

o혈당조절과관련없이
신장에영향을미침

§ Renal tubular glucose 
reabsorption 감소

§ 체중감소
§ 혈압감소
§ 사구체내압감소
§ 최근에는신장의산화
스트레스를 50%이상
줄인다는연구



Diabetes Obes Metab. 2019 Apr;21 Suppl 2:34-42



GLP-1RA

§ 작용기전
o포도당의존인슐린분비증가, 식후글루카곤분비감소
o위배출억제

§ 혈당강하효과: 
HbA1c 0.8-1.5%



GLP-1RA

Mol Metab. 2021 Apr;46:101102. 



Human GLP-1 vs. Exedine-4 backbone

1. Neumiller JJ. J Am Pharm Assoc 2009;49(Suppl 1):S16-29
2. Glaesner, et al. 2011, PepTalk. 
3. Wysham C, et al. Diabetes Care. 2014;37(8):2159-2167.

Exendin-4 backbone

Human GLP-1

53% homology

Human GLP-1 backbone

97% homology

Fc = fragment crystallisation; IgG = immunoglobulin G.  



GLP-1RA

§ 부작용: 위장관장애
§ 금기: 갑상선수질암의과거력또는가족력, MEN2
§ 주의: 췌장염, 중증간, 신장애, 중증위장관질환



GLP-1RA - CV benefit

Hellenic J Cardiol. 2018 Dec 6. pii: S1109-9666(18)30408-1
Lancet Diabetes Endocrinol. 2019 Feb;7(2):89-90



GLP-1RA - CVOT

Mol Metab. 2021 Apr;46:101102. 



GLP-1RA - Renal outcome

§ New onset microalbuminuria 를
예방

§ Urinary albumin excretion을
감소

§ eGFR을천천히감소
§ 투석및신장이식필요의감소
§ 하지만정확한기전은밝혀지지
않음



급여기준에서인정가능 2제요법

나) 3제요법

○ 2제요법을 2-4개월이상투여해도
HbA1C가 7% 이상인경우에는다른
기전의당뇨병치료제 1종을추가한
병용요법을인정함. 단, 2제요법에서
인정되지않는약제의조합이포함되
어서는아니되나, 
Metformin+Sulfonylurea
+Empagliflozin은인정함.



GLP-1 RA를사용하려면,
§ Metformin+Sulfonylurea계약제병용투여로충분한혈당조절을
할수없는환자중 BMI≥25 또는인슐린사용불가환자

§ 테크트리
o Met+SU 사용후 (기간제한이없으므로 2개월안기다려도)
o혈당조절부족기준 (단기간이라면 FBS 130, PPG 180 기준으로)
o Met+SU + GLP-1 RA
o Met+SU 외의다른치료를하고있다면, Met+SU로우선변경!!

§ 인슐린 + (Met) 상태에서 A1c 7 이상시병용 (inj 복합제사용가능)
o Glargine + lixi + (Met)
o Degludec + lira + Met (Met 빼면인정안됨)



Major GLP-1RA plus SGLT2 
inhibitor combination 
studies

Studies using fixed-ratio 
combinations of GLP-1RA 
plus basal insulin in 
individuals on an SGLT2 
inhibitor

Can J Diabetes. 2021 Apr;45(3):291-302. 



SGLT2i, GLP-1RA와체중변화



Weight Reduction (not head-to-head)



Dose dependent effects of liraglutide on body weight in obese subjects.

Anorexigenic Effects of GLP-1 and Its Analogues, Handbook of Experimental Pharmacology 209(209):185-207



-2.7%

Patients treated with Saxenda® lost weight and sustained 
their weight loss for 3 years1

Line graphs are observed means.
LOCF=last observation carried forward.

*P<0.0001.30
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SCALE-TEENS: Change in BMI percent
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≥5% reduction (43.3%)

≥10% reduction (26.1%)

≥5% reduction (18.7%)

≥10% reduction (8.1%)

Liraglutide 3.0 mg Placebo

Kelly et al. N Engl J Med. 2020 Mar 31

Full analysis set. Statistical analysis is logistic regression with jump-to-reference missing data imputation.
BMI, body mass index.

BMI corresponding to ≥30 kg/m2 for adults and ≥95th percentile for age and gender
0-56-weeks



Dulaglutide and weight loss

A1c

Available in Korea

-3.5 kg

-4.3 kg

-5.0 kg





Semaglutide Phase 2 Trial

Lancet. 2018 Aug 25;392(10148):637-649.



J Clin Med Res. 2017 Jul; 9(7): 586–595.

Ipragliflozin 50mg once daily

1.0 kg

3.0 kg 2.8 kg

Ertugliflozin administration

SGLT2i and weight loss



Summary in GLP-1RA and SGLT2i

§ 두종류의약제는최근당뇨치료에서
동맥경화성심혈관질환, 심부전, 만성신질환등의경우가정
우선적으로고려될필요가있다.

§ 외국에서는두종류약물의복합치료임상자료들도모이고
있다.

§ 두종류의약제는체중감량효과가있다.
o SGLT2i는 -2.5~-3.0 kg 정도의감량을기대할수있다.
o GLP-1RA 가운데고용량으로투여시비만에적응증을둘수있다.


