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ORIGINAL ARTICLE

Korean J Intern Med 2021,36:382-391
https://doi.org/10.3904/kjim.2019.171

KM
Impaired fasting glucose levels in overweight or
obese subjects for screening of type 2 diabetes in
Korea

ro

a1 Chir B 0f| & H 51 (Korean Diabetes Prevention Study)

n=1,637, FPG =2100mg/dl, BMI >23kg/m?, no T2DM history
Mean age 55years, BMI 26.3kg/m?

After 75g OGTT : NGT (n=220, 13.5%), prediabetes (n=971, 59.3%), T2DM (n=446, 27.2%)

Table 3. Comparison of the FPG and 2hr PG criteria for the diagnosis of diabetes

) 2hr PG, mg/dL
Variable DM, %*
<140 140-199 =200 Total
FPG, mg/dL
<95 255 (15.6) 110 (6.7) 29 (1.8) 394 (24.1) 7-4
95-99 134( 8.2) 102 (6.2 34(2.1) 270 (16.5) 12.6
100-109 205(12.5) 212 (13.0) 98 (6.0) 515 (31.4) 19.0
110-124 58 (3.5) 141 ( 8.6) 153 (9.4) 352 (21.5) 43.5
=126 7(0.4 17( 1.0) 82 (5.0) 100 (6.5) 100.0
Total 659 (40.2) 582 (35.6) 396 (24.2) 1,637 (100.0) 25.7

Values are presented as number (%).
FPG, fasting plasma glucose; 2hr PG, 2-hr postchallenge glucose; DM, diabetes mellitus.
aThe prevalence of diabetes based on 2hr PG level of > 200 mg/dL according to FPG category (< 95, 95-99, 100-109, 110-125, and > 126 mg/dL).

Proportional double Venn diagram.

A proportional double Venn diagram has been used to quantify the distribution of
fasting plasma glucose (FPG), 2-hour post challenge glucose (2hr PG), and hemoglobin
Alc (HbA1c) for the 446 subjects with newly-diagnosed diabetes among the overweight
and obese population in this study

Korean J Intern Med 2021,36:382-91.
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Timeline of Landmark Events in Noninsulin Diabetes Drug Development

!

SGLT-2 inhibitors also show | HHF in diabetes patients

DPP-4

2008 FDA Guidance
Central CV Adjudication
Pre-market upper CI<1.8

Post-market upper CI<1.3
1 High CV risk patients

inhibitors
show:

— MACE

but 1 HHF

GLP-1 agonists and SGLT-2 inhibitors
show | MACE among diabetes patients

Dapagliflozin
shows:

| HHF
| CV death
for HFTEF pts
| MARE

Regardless of
diabetes

2020 FDA

Updates
Guidance
to Industry

&
Solicits
Feedback

New
SGLT-2i
Trials:

HFpEF
ACS

ous and Rigorous Cardiovascular Outcomes Trials Found No Increased Cardiovascular Harm, and Found Unexpected Cardio-Renal Benefit

Meta-analysis
Muraglitazar

Meta-analysis
Rosiglitazone

Drug Drugs Studied Mechanism
Category in CVOTs Of Action
Canagliflozin
Dapagliflozin * Renal Proximal Tubule:
SGLT-2 e :
Inhibitors Empagliflozin l Glut.:ose reabsorpt.lon
Ertugliflozin | Sodium reabsorption
Sotagliflozin
Albiglutide
Exenatide * Endocrine Pancreas:
GLP-1 Dulaglutide 1 Insulin, | glucagon
Agonists Liraglutide « Stomach: | emptying
Lixisenatide * Brain: | Appetite
Semggluﬁde
D?l?-4 ?afa?gl ;]ppt;r; * Small Intesgine:
Inhibitors iachpan | Degradation of GLP-1
: * Nuclear Transciption Factors
A‘; P;ﬁi?ts g‘;ir;ﬁht;z“:z | Triglycerides, 1 HDL (o)
1 Insulin sensitivity (y)

1

1

f

1 T

1

f

f

VERTIS-CV
Ertugliflozin

— MACE

SOLOIST
Sotagliflozin

> CV Death
and HHF

| CV Death
and HHF"

<~ MARE

| HHF

SCORED
Sotagliflozin

EMPEROR
-Reduced
Empagliflozin

| CV Death
and HHF?*

| MACE

| CV Death
and HHF"

< MARE

| MARE

SAVOR EMPA-REG DECLARE
Saxagliptin Empagliflozin traglutide £ Dapagliflozin pag
< MACE | MACE | MACE | MACE < MACE | CV Death
and HHF*
B o || o || o ([ Tcvoes
and HHF < MARE
| MARE | MARE | MARE
| MARCE
EXAMINE ELIXA SUSTAIN-6 EXSCEL HARMONY CREDENCE
Alogliptin Lixisenatide Semaglutide Exenatide Albiglutide BTN
Canagliflozin
< MACE < MACE | MACE < MACE | MACE
| MARCE
— HHF «— HHF <~ HHF < MARE
TECOS PMARE REWIND
Sitagliptin Dulaglutide
«— MACE | MACE
< HHF < HHF
| MARE

DAPA-CKD
Dapagliflozin

| MARCE

Cardiol Clin 39 (2021) 335-351




FAHA|

Newly Oral Hypoglycemic

Diagnosed Agent Failure
Diabetes

Symptoms + HbAlc > 9.0%

Basal Insulin Basal Insulin : : \
+/- OHAs +/- OHA Premlx)ﬁc’ixlznsulm
l */ - OHA
Intensification

Premixed Insulin
x2 or x3 |
+/- OHA

Switch to
Premixed Insulin

Low Intermediate High
lor Decrease®] [or Newtral®] lor Increase®)

Efficacy
cv Benefit |G I B | ¢lycemic target is not achieved within 3 months, add drug
Hypoolycemia sk [N NN N 1 > 0u - Tl therapy r

Bodv Weiaht*
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/-—-\ N ~
\9) A)2hst THE (ALC > 9.0%) 3 gHH| DES O QI3 @_’ Algorithm 3
Z4 (Ch2, Chix, HIE A4 5)0| SUE|H A=717 FAH = 2lsal
:;--\ L -~
Q.

718 EO2 MM FAIASAH A B2 @ Algorithm 4
Qb LIEEER0| ShiE|0] A=) ShiEgt

($4%H ALC) - (2B ALC) >1.5%? Algorithm 2
ﬁ H B B B ;
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Other (Algorithm 2 & X)
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Algorithm 3
FAHH = 2lad

Q. AlZt3t DEE (A1C > 9.0%) 3} &M Do Q1%
ZA(C}2, Chix, HIS 24 S)0| SUE|of Y=717

Algorithm 3 | FALN| Zeieh X2

[ WES el | o 2L EHY

------------\’/------------

r

| Basal insulin Premixed insulin
|

| + OAD(s) + OAD(s) + OAD(s)

2 H ALCOl Soror] 2ote ) |

GLP-1RA Premixed
. . Basal-plus . .
+ basal insulin insulin
+ OAD(s) + 0AD(s) + OAD(s)
Basal-bolus
=+ Other(s)

GLP-1RA, glucagon-like peptide-1 receptor agonist ; OAD, oral anti-diabetic drug.



ADA :Standards of Medical Care in Diabetes -2022

Section 9. Pharmacologic Approaches to Glycemic Treatment

9.10 In patients with type 2 diabetes, a GLP-1 RA is preferred to insulin when possible. A

9.11 If insulin is used, combination therapy with a GLP- 1 RA is recommended for greater efficacy and durability of treatment effect.
A
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CV outcome trials with SGLT2 inhibitors

EMPA REG OUTCOME CANVAS DECLRAE- TIMI 58 VERTIS-CV
(Empagliflozin) (Canagliflozin) (Dapagliflozin) (Ertugliflozin)
Subject (n) 7,031 10,142 17,160 8,238
Study duration (years) 3.1 2.4 4.2 35
Baseline characteristics
Age (years old) 63.1 + 8.6 63.3 £ 8.3 63.8 £ 6.8 64.4 + 8.1
Male(%) 5,026 (72) 6,509 (64.2) 10,738 (62.6) 5,764 (70)
BMI (kg/m?) 30.6 £ 5.3 32.0 £5.9 32.1+6.0 320+ 54
DM duration (years) NA 135+ 7.8 11.8 +7.8 12.9 + 8.3
HbA1c (%) 8.1+0.8 8.2+0.9 8.3+1.2 8.2+ 0.9
eGFR(ml/min/1.73m?) 74 + 21 76.5 £ 20.5 86.1 + 21.8 76.0 = 20.9
Established ASCVD (%) >99 65.6 40.6 99.9
HF (%) 10 14 10 23
Outcomes
MACE J 0.86(0.74-0.99) J 0.86(0.75-0.97) = 0.93(0.84-1.03) =0.97(0.85-1.11)
CV death/HF J 0.66(0.55-0.79) J 0.78 (0.67-0.91) 1,0.83(0.73-0.95) = 0.88(0.74-1.03)
Nonfatal Mi = = = =1.04 (0.86-1.27)

Nonfatal stroke

=1.18 (0.89-1.56)

=0.90 (0.71-1.15)

=1.01 (0.84-1.21)

=1.0 (0.76-1.32)

CV death J 0.62(0.49-0.77) = 0.87(0.72-1.06) =0.98 (0.82-1.17) =0.92 (0.77-1.11)
HF J 0.65(0.50-0.85) J 0.67 (0.52-0.87) J 0.73 (0.61-0.88) J 0.70 (0.54-0.90)
All cause death J 0.68(0.57-0.82) = 0.87 (0.74-1.01) = 0.88 (0.73-1.06) = 0.93 (0.80-1.08)
Renal outcome J 0.54(0.40-0.75) J 0.60 (0.47-0.77) J 0.53 (0.43-0.66) = 0.81 (0.63-1.04)




Meta-analysis of CVOT of SGLT2 inhibitors: MACE

Treatment Placebo
MACE .
Rate/1000 Rate/1000 Hazard ratio
patient-years patient-years (95% CI)
EMPA-REG OQUTCOME 37.4 43.9 — 0.86 (0.74-0.99)
CANVAS Program 26.9 31.5 . 0.86 (0.75-0.97)
DECLARE-TIMI 58 226 242 @ 0.93 (0.84-1.03)
CREDENCE 38.7 487 —@— 0.80 (0.67-0.95)
VERTIS CV* 40.0 40.3 — 0.99 (0.88-1.12)
Pooled estimate < 0.90 (0.85-0.95)
(Q statistic P = 0.27; 7 = 23.4%)
| | |
0.25 0.5 1.0 2.0
-« —_—
Favors Treatment Favors Placebo

https://www.acc.org/latest-in-cardiology/articles/2020/08/31/09/40/vertis-cv-trial



Meta-analysis of CVOT of SGLT2 inhibitors
. Subgroup analysis by ASCVD for MACE

MACE Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio
patient-years patient-years (95% CI)
ASCVD EMPA-REG OUTCOME 37.4 43.9 - - 0.86 (0.74-0.99)
CANVAS Program 341 41.3 — 0.82 (0.72-0.95)
DECLARE-TIMI 58 36.8 41.0 @ 0.90 (0.79-1.02)
CREDENCE 55.6 65.0 — @ 0.85 (0.69-1.06)
VERTIS CV 40.0 40.3 @ 0.99 (0.88-1.12)
Pooled estimate < 0.89 (0.84-0.95)
(Q statistic P = 0.34; 17 = 11.8%)
No ASCVD CANVAS Program 15.8 15.5 . 0.98 (0.74-1.30)
DECLARE-TIMI 58 13.4 13.3 | - 1.01 (0.86-1.20)
CREDENCE 22.0 32.7 l—.—} 0.68 (0.49-0.94)
Pooled estimate - 0.94 (0.83-1.07)
(Q statistic P =0.10; I? = 56.5%)
0.|25 D|.5 1.0 2!0
-« —.
Favors Treatment Favors Placebo

P interaction = 0.63



Meta-analysis of CVOT of SGLT2 inhibitors
. Time to first HHF

HHE Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio
patient-years patient-years (95% CI)
EMPA-REG OUTCOME 9.4 14.5 F—&— 0.65 (0.50-0.85)
CANVAS Program 55 8.7 e 0.67 (0.52-0.87)
DECLARE-TIMI 58 6.2 8.5 @& 0.73 (0.61-0.88)
CREDENCE 15.7 253 (. I 0.61 (0.47-0.80)
VERTIS CV 7.3 10.5 A — 0.70 (0.54-0.90)
Pooled estimate - 0.68 (0.61-0.76)
(Q statistic P = 0.85; 1°= 0.0%)
0.[25 OTS 1.0 2!0
- >
Favors Treatment Favors Placebo




Meta-analysis of CVOT of SGLT2 inhibitors

. Time to first renal composite outcome*

Treatment Placebo
RENAL .
Rate/1000 Rate/1000 Hazard ratio
COMPOSITE* patient-years patient-years (95% CI)
EMPA-REG OUTCOME 6.3 11.5 e 0.54 (0.40-0.75)
CANVAS Program 55 9.0 —e— 0.60 (0.47-0.77)
DECLARE-TIMI 58 3.7 7.0 @ 0.53 (0.43-0.66)
CREDENCE 27.0 40.4 & 0.66 (0.53-0.81)
VERTIS CV 9.3 11.5 — 0.81(0.64-1.03)
Pooled estimate -~ 0.62 (0.56-0.70)
(Q statistic P = 0.09; 1= 49.7%)
I I 1
0.25 0.5 1.0 2.0

*Renal composite outcome definitions varied across trials. Cl, confidence interval.

Favors Treatment

Favors Placebo



CV outcome trials with GLP-1 Receptor Agonists

LEADER SUSTAIN-6 REWIND AMPLITUDE-O
(Liraglutide) (Semaglutide) (Dulaglutide) (Efpeglenatide)

Subject (n) 9,340 3,297 9,901 4,706

Study duration (years) 3.8 2.1 5.4 1.8

Baseline characteristics

Age (years old) 64 64.6 66.2 65

Male(%) 64% 60.7% 54% 67%

BMI (kg/m?) 32.5 32.8 32.3 32.7

DM duration (years) 12.8 13.9 9.5 15.4

HbA1c (%) 8.7 8.7 7.2 8.9

eGFR (ml/min/1.73m?) 80 80 77 72

Established ASCVD (%) 81 72 31 90

HF (%) 18 24 9 16

Outcomes

MACE J 0.87(0.78-0.97) J 0.74 (0.58-0.95) J 0.88 (0.79-0.99) J 0.73 (0.58-0.92)
Fatal/Nonfatal Ml = 0.86 (0.73-1.00) = 0.74 (0.51-1.08) = 0.96 (0.79-1.15) = 0.75 (0.54-1.05)
Fatal/ Nonfatal stroke =0.86 (0.71-1.06) J, 0.61 (0.38-0.99) J 0.76 (0.62-0.94) = 0.74 (0.47-1.17)
CV death J, 0.78(0.66-0.93) =0.98 (0.65-1.48) =0.91 (0.78-1.06) =0.72 (0.50-1.03)

HF =0.87 (0.73-1.05) =0.86 (0.48-1.55) =0.93(0.77-1.12) J 0.61 (0.38-0.98)

All cause death J, 0.85 (0.74-0.97) = 1.05 (0.74-1.50) =0.90 (0.80-1.01) =0.78 (0.58-1.06)

Renal outcome

4, 0.78 (0.67-0.92)

J 0.64 (0.46-0.88)

J 0.85 (0.77-0.93)

J 0.68 (0.57-0.79)
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Cardiovascular, mortality, and kidney outcomes with GLP-1
receptor agonists in patients with type 2 diabetes:
a systematic review and meta-analysis of randomised trials

Naveed Sattar*, Matthew M Y Lee*, Saren L Kristensen®, Kelley R H Branch, Stefano Del Prato, Nardev S Khurmi, Carolyn S P Lam, Renato D Lopes,
John ]V McMurray, Richard E Pratley, Julio Rosenstock, Hertzel C Gerstein

Meta-analysis of CVOTs of GLP-1 RAs

ELIXA LEADER SUSTAIN-6 EXSCEL Harmony REWIND PIOMEER &6 AMPLITUDE-O
(n=6068) (n=9340) (n=3297) (n=14752) Outcomes (n=9901) (n=3183) (n=4076)
(n=9463)
Drug Lixisenatide Liraglutide Semaglutide Exenatide Albiglutide Dulaglutide Semaglutide Efpeglenatide
Structural basis Exendin-4 Human GLP-1 Human GLP-1 Exendin-4 Human GLP-1 Human GLP-1 Human GLP-1 Exendin-4
Administration route Subcutaneous  Subcutaneous Subcutaneous Subcutaneous  Subcutaneous Subcutaneous Oral Subeutaneous
Dose 10 pg/day or 1.8 mg/day 0-5 mg/week or 2 mgfweek 30 mgfweek or 1.5 mg/week 14 myg/day 4 mg/week or
20 pg/day 1 mg/week 50 mg/week 6 mg/week
Age, years 60(10) 64(7) 65(7) 62 (9) 64(7) 66(7) 66 (7) 65(8)
Sex
Femnale 1861 (31%) 3337 (36%) 1295 (39%) 5603 (38%) 2894 (31%) 4589 (46%) 1007 (32%) 1344 (33%)
Male 4207 (69%) 6003 (64%) 2002 (b1%) 9149 (62%) 6569 (69%) 5312 (54%) 2176 (68%) 2732 (67%)
BMI, kg/m’ 3041 (5-6) 32.5 (6:3) 32.8(6-2) 32.7 (6-4) 32.3(5.9) 32.3(57) 32.3(6:5) 32.7(6:2)
White ethnicity 4576 (75%) 7238 (77%) 2736 (83%) 11175 (76%) 6583 (70%) 7498 (76%) 2300 (72%) 3534 (87%)
Diabetes duration, years 9.2(82) 12.8 (8-0) 13.9 (8-1) 13-1(8-3) 14.2 (8-8) 105 (7-2) 14.9(85) 15.4 (8-8)
HbA,, % 77(13) 87(16) 8.7(15) 81(1.0) 87(15) 73(11) 82(16) 8.9(1.5)
Established cardiovascular 6068 (100%) 7598 (81%) 2735 (83%) 10782 (73%) 9463 (100%) 3114 (31%) 2695 (85%) 3650 (90%)
disease
History of heart failure 1358 (22%) 1667 (18%) T77(24%) 2389 (16%) 1922 (20%) 853 (9%) 388 (12%) 737 (18%)
Systolic blood pressure (mmHg)  129(17) 136 (18) 136 (17) 135 (17) 135 (17) 137 (17) 136 (18) 135(16)
eGFR, mL/min per 1.73 m’ 78(21) 80 (NR) 80(61-92) 77 (61-92) 79(25) 77(23) 74 (21) 72(22)
Glucose-lowering drugs used (%)
Insulin 2374(39%) 4169 (45%) 1913 (58%) 6836 (46%) 5597 (59%) 2363 (24%) 1930 (61%) 2560 (63%)
Biguanide 4021 (66%) 7144 (76%) 2414 (73%) 11295 (77%) 6969 (74%) 8037 (81%) 2463 (77%) 2985 (73%)
Sulfonylurea 2004 (33%) 4733 (51%) 1410 (43%) 5401 (37%) 2725 (29%) 4552 (46%) 1027 (32%) 1036 (25%)
Thiazolidinedione 95, (29%) 575 (6%) 76 (29%) 579 (4%) 194 (2%) 168 (2%) 118 (4%) NR
DPP-4 inhibitor NR 6 (<1%) 5 (<1%) 2203 (15%) 1437 (15%) 564 (6%) 2 (<1%) 0
SGLT2 inhibitor NR NR 5 (<1%) 77 (1%) 575 (6%) 3 (<1%) 305 (10%) 618 (15%)
Data are mean (S0, n (%), or median (IQR), unless otherwise specified. eGFR=estimated glomerular filtration rate. MR=not reported.
Table: Baseline characteristics and use of glucose-lowering agents across trials




Cardiovascular, mortality, and kidney outcomes with GLP-1 +k @

receptor agonists in patients with type 2 diabetes:
a systematic review and meta-analysis of randomised trials

Meta-analysis of CVOTs of GLP-1 RAs

Naveed Sattar*, Matthew M Y Lee*, Saren L Kristensen®, Kelley R H Branch, Stefano Del Prato, Nardev S Khurmi, Carolyn S P Lam, Renato D Lopes,
John ]V McMurray, Richard E Pratley, Julio Rosenstock, Hertzel C Gerstein

GLP-1 receptor Placeba, Hazard ratio NNT pvalve
agonist, VN (%)  n/N (%) (95% CI) (95% CI)
3 point MACE
ELIXA 40013034 (13%)  392/3034 (13%) —— 102 (0-89-1.17) 078
LEADER 608/4668 (13%)  694/4672 (15%) —— 0-87 (0-78-0.97) 0-01
SUSTAIN-6 108/1648 (7%) 146/1649 (9%) — - 074 (0-58-0.05) 0.016
EXSCEL B30/7356 (11%)  Q05/7396 (12%) = 0-91 (0-83-1.00) 0-061
Harmony Outcomes 33874731 (7%) 428/4732 (9%) —— 078 (0-68-0.90) 0-0006
REWIND CO4/4040 (12%)  663/4052 (13%) ] 0-88 (0-79-0.99) 0.026
PIONEER & 6171591 (4%) 76/1592 (5%) — 079 (0-57-1-11) 017
AMPLITUDE-O 18973717 (7%) 1251359 (9%) ——— 073 (058-0-92) 0-0069
Subtotal (°=44.5%, p=0.082) & 0-86 (0-80-0-93) 65 (45-130) <0-0001
0.5 1 15

Favours GLP-1 receptor agonists  Favours placebo

+— —p
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Cardiovascular death

ELIXA 156/3034 (5%) 158/3034 (5%) 0.98 (078-1.22) 0-85
LEADER J1/4668(5%) 2784672 (6%) 078 (0-66-0.93) 0007
SUSTAIN-6 4471648 (3%) 46/1649 (3%) s 008 (0-65-1-48) 0.02
EXSCEL 340/7356 (5%) 38377396 (5%) —i 088 (076-1.02) 0.096
Harmony Cutcomes 12274731 (3%) 13074732 (3%) —-— 093 (073-118) 0.58
REWIND 317/4949 (6%)  346/4952 (7%) - 0.91 (078-1.06) 021
PIOMEER 6 151501 (1%) 01592 (2%) 44— & 0.49 (0-27-0-92) 0.021
AMPLITUDE-O 75/2717 (3%) 5071350 (4%) —%— 072 (0:50-1.03) 0-07
Subtotal (I’=13-4%, p=0-33) > 0-87 (0-80-0-04) 163 (103-353) 0.0010 |
Fatal or non-fatal MI

ELIXA Z70/3034 (9%) 26173034 (0%) — 103 (0-87-1.27) 071
LEADER 201/4668 (6%) 3394672 (7%) ——] 0.86 (073-1.00) 0-046
SUSTAIN-6 5471648 (3%) 67/1649 (4%) — 0-81 (0-57-1-16) 026
EXSCEL 4837356 (7%) 493/7396 (7%) —— 097 (0-85-1-10) 0-62
Harmony Outcomes 18174731 (4%) 240/4732 (5%) —— 075 (0-61-0-90) 0-003
REWIND 773/4949(5%) 23174952 (5%) —— 0.96 (079-115) 0-63
PICMEER 6 3771501 (2%) 35/159F (2%) e 1.04 (0-66-1-66) 0-49
AMPLITUDE-O QY717 (3%) 5B/1350 (4%) — 075 (0-54-1.05) 0-09

| subtotal (?-26.9%, p-0-21) O 0-90(0-83-0-98) 175 (103-878) 0.020 |

Fatal or non-fatal stroke

ELIXA 6713034 (2%) 60/3034 (2%) — 112 (0-78-158) 054
LEADER 1734668 (4%) 19974672 (4%) — 0.86 (071-1.06) 0.16
SUSTAIN-6 3071648 (2%) 46/1649 (3%) S — 0-65 (0-41-1.03) 0-066
EXSCEL 18777356 (3%) 2187396 (3%) — 0.85 (0.70-1.03) 0.095
Harmony Outcomes 4/ 4731 (2%) 10874732 2%) — 0-86 (0-66-1-14) 0.30
REWIND 158/4040(3%)  205/4952 (4%) —— 076 (0-62-0.04) 0.010
PIOMEER 6 13/1591 (1%) 17/1592 (1%) » 076 (0-37-1.56) 043
AMPLITUDE-O 4717717 (2%) 3171350 (2%) ——— 074 (0-47-1-17) 019

| subtotal (P-0-0%, p-0-64) <> 0-83(076-0.92) 198 (140-421) 0-0002 |

0.5 ] 15
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Meta-analysis of CVOTs of GLP-1 RAs

GLP-1 receptor Placebo, Hazard ratio NNT pvalue
agonist, n/N (%) /N (%) (95% CI) (95% CI)
All cause mortality
ELDXA 211/3034 (7%) 22373034 (7%) — 0-94 (0780 113) 050
LEADER 381/4668 (8%) 44714672 (10%) = 0-85 (074 to 0.47) 0.02
SUSTAIN-6 62/1648 (4%) 60/1649 (4%) e 1.05 (0-74 to 1.50) 079
EXSCEL LO7/7356 (7%) 584/7396 (8%) = 0-86 (0.7 t0 0.97) 0.016*
Harmony Outcomes 196/4731 (4%) 205/4732 (4%) - 0.95 (079 to 1-16) 064
REWIND 536/4940 (11%)  592/4952 (12%) == 0-90 {0-80 to 1-01) 0.067
PIOMEER 6 23/1551 (1%} 4571592 (3%) —_— 051 (0-31t0 0-84) 0.008
£0 11172717 (4%) 60/1350 (5%) — | 078 (058 to 1.06) 011
| Subtotal (P=10-1%, p=0-35) & 0.88(0-82t00.94) 114 (76 t0228) 0-0001
Hospitalization for heart failure
ELINA 122/3034 (4%)  127/3034 (4%) - 0.06 (075t01.23) 075
LEADER 218/4668 (S%)  248/4672 (5%) =t 0-87 (073 to 1.05) 014
SUSTAIMN-6 EO/1648 (4%) C4/1649 (3%) — 1-11 (0-77 to 1.61) 057
EXSCEL 215(7356 (3%) 23177396 (3%) S 0-94 (0-78 to 1-13) 0-49
Harmony Outcomes 79/4731 (2%) 111/4732 (2%) — 071(0-53 to 0.94) 0019
BEENIND 213/4949 (4%) 226/4952 (5%) — 0.93 (077 to 1-12) 0-46
FIONEER 6 2171591 {1%) 24715092 [2%) — 0-B6 (0-48 to 1.55) 050
AMPLITUDE-O AOITIT (1%) 3171359 (2%) T — 0.61 (038 to 0-98) 0.04
Subtotal (I*=3-0%, p=0-41) v 0-89(0-82t00-98) 258 (158 t0 1422) 0-013
05 1 15

Favours GLP-1 receptor agonists  Favours placebo
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Naveed Sattar*, Matthew M Y Lee*, Saren L Kristensen®, Kelley R H Branch, Stefano Del Prato, Nardev S Khurmi, Carolyn S P Lam, Renato D Lopes,
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Composite kidney outcome including macroalbuminuria
ELIXA 17272647 (6%) 20372639 (8%) L 0-84 (0-68 t0 1.02) 0083
LEADER 268/4668 (6%)  337/4672 (7%) e 078 (0-67 to 0.92) 0-003
SUSTAIN-6 621648 (4%) 10071649 (6%) —— 0-64 (0-46 to 0-88) 0.005
EXSCEL 366/6256 (6%) 407/6222 (7%) -} 0-88 (076 to 1.01) 0.065
REWIND 84874949 (17%) 970/4952 (20%) - 0-85 (077 to 0-93) 0.0004
AMPLITUDE-O I53IFIT (13%) 250/1359 (18%) —_ 0-68 (0-57 to 0-79) <0.0001
Subtotal (F=47.5%, p=0.000) O 0.79 (0-73 to 0-87) 47 (37 to77) <0-0001
Worsening of kidney function
ELIXA 41/3031 (1%) 35/3032 (1%) — 116 (074 to 1-83) 0513
LEADER 8774668 (2%) O7/4672 (2%) —_— 0-89 (0-67 to 119) 0.43
SUSTAIM-6 18/16438 (1%) 14/1649 (1%) - 1.28 (0-64 to 2.58) 0-48
EXSCEL 246/6456 (4%)  273/6458 (4%) ~ 0-88 (074 to 1.05) 016
REWIND 169/4949 (3%) 237/4952 (5%) — 070 (0.57 to 0.85) 0.0004
AMPLITUDE-O TIATLT (=1%) 771359 (1%) * 0-35 (0-10 to 1.27) 011
Subtotal (F=43-0%, p=0-12) <3 0-86 (0-72 t0 1-02) 241(120to-1694)t  0-089
I

Favours GLP-1 receptor agonists  Favours placebo
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Section 9. Pharmacologic Approaches to Glycemic Treatment

9.4a First-line therapy depends on comorbidities, patient-centered treatment factors, and management needs and generally includes
metformin and comprehensive lifestyle modification. A

9.4b Other medications (GLP-1RA, SGLT2 inhibitors), with or without metformin based on glycemic needs, are appropriate initial
therapy for individuals with type 2 diabetes with or at high risk for atherosclerotic cardiovascular disease, heart failure, and/or chronic

kidney disease (Fig. 9.3). A

9.6 Early combination therapy can be considered in some patients at treatment initiation to extend the time to treatment failure. A

9.9 Among individuals with type 2 diabetes who have established ASCVD or indicators of high cardiovascular risk, established kidney
disease, or heart failure, a SLGT2 inhibitor and/or GLP-1 RA with demonstrated cardiovascular disease benefit is recommended as part
of the glucose lowering regimen and comprehensive cardiovascular risk reduction, independent of A1C and in consideration of patient-
specific factors.
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FIRST-LINE THERAPY depends on comorbidities, patient-centered treatment factors, including cost and access considerations, and
management needs and generally includes metformin and comprehensive lifestyle modification®

ASCVD/INDICATORS OF HIGH RISK, HF, CKDt

RECOMMEND INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE#
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VERIFY

Glycaemic durability of an early combination therapy with
vildagliptin and metformin versus sequential metformin

monotherapy in newly diagnosed type 2 diabetes (VERIFY):

a 5-year, multicentre, randomised, double-blind trial

David R Matthews, Pdivi M Palddnius, Pieter Proot, YannTong Chiang, Michael Stumvoll, Stefano Del Prato, for the VERIFY study group

Early combination
Period 1

Period 3

(MM ALC) - (BB AIC)>1.5%7?
B2A1C>7.5%?

()
.

‘ zr|ugay ]

Q. Algorithm 2
YES ggﬂﬂ

(Algorithm 2 =)

N=2,001, newly diagnosed T2D (Age 54 years old, DM duration 3 Mo, Alc 6.7%), 5 years f/u
early combination group (n=998) or initial metformin monotherapy group (n=1003)
Primary endpoint: time to initial treatment failure (HbAlc > 7-0% at two consecutive visits)

Time to second treatment failure (HbA,, 27%) in subsequent period
Patients on different treatment strategies now all receiving vilda/met (Period 2)

— — L= Initial manntharanu

QA AKX} =, Ship B RICHE| X| QF 515 ™M = O|QF 70| O] 2, Shsts AH A 7.5% O] 0 N| & 2FX| 2= 22 kg/m2 =1},
HEHEO|L S HAHSO| GleHM N @20 M2 2T el SR AN M2 CHE 7| HE 71
ARG LSIHE 27| HESIY S ZELEMN HIEIMZ V| S| EE 7Iesde =0/ X 2&M o =S
LANZ Ao 2 HOICt

ll Met ?V/ Met + Vilda {/ | £

Time to initial
treatment failure

Time to second
treatment failure

Initial monotherapy (sequential add-on)

HR (95% CI): 0.74 (0.63, 0.86), p<0.0001

24 30 36 42 48 54 60

Month

Lancet 2019 Oct 26;394(10208):1519-1529
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CKD, chronic kidney disease.
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Section 10. Cardiovascular Disease and Risk Management

10.1 Blood pressure should be measured at every routine clinical visit. When possible, patients found to have elevated blood

pressure (> 140/90 mmHg) should have blood pressure confirmed using multiple readings, including measurements on a separate day, to
diagnose hypertension. A Patients with blood pressure 2180/110 mmHg and cardiovascular disease could be diagnosed with
hypertension at a single visit. E

10.2 All hypertensive patients with diabetes should monitor their blood pressure at home. A
10.42 Among patients with type 2 diabetes who have established ASCVD, or established kidney disease, a SGLT2 inhibitor or GLP-1 RA

with demonstrated cardiovascular disease benefit is recommended as part of the comprehensive cardiovascular risk reduction and/or
glucose-lowering regimens. A

10.43 In patients with type 2 diabetes and established heart failure with reduced ejection fraction, a SGLT2 inhibitor with proven benefit
in this patient population is recommended to reduce risk of worsening heart failure and cardiovascular death. A




Renal outcome Trials with SGLT2 inhibitors

CREDENCE DAPA CKD EMPA Kidney
N=4401, T2DM with eGFR 30-90mg/min/m2, ACR 300-5000mg/g N=4,304, CKD stage 2-4 (eGFR 25-75ml/min/m? or UACR 200-5000mg/gCr ) N=6609, CKD (eGFR 20-45mL/min/1.73m? ) or eGFR 45-90mL/min/1.73m? with
Primary outcome : composite of doubling of Cr, ESRD, or renal or CV death DM (+): 67.5% UACR 2200 mg/g or protein/Cr 2300 mg/g)
Primary endpoint: > 50% eGFR decline, ESRD, and CV death or renal death Primary endpoint: > 40% in eGFR decline, ESRD, renal death, or CV death
1000 30- _ 249 | Hazard ratio, 0.61 (95% Cl, 0.51-0.72)
Hazard ratio, 0.70 (95% Cl, 0.59-0.82) 100 30| P<0.001
g %91 257[p=0.00001 L 00 2022.03
- 304 204 rlacebo _ 16 Placebo
5 704 154 & s0q / Early stopped
o @ . '
604 1o & 704 y,
s lifl 5 ] * S~
4 C i i o .
= °0 51 anagitiozin W S Dapagliflozin
3 404 0 £ s0d 44 L
o T T T T T T 1 @ g
= 304 0 6 12 18 24 30 36 42 5 404 ¢ - . . ; : . . .
2 204 2 ] 0 4 8 12 16 20 24 22 32
£ 0 P £ o
w -
0 T T T T T T 1 104 —_—  ———
0 6 12 18 24 30 36 42 0 — .
I I I I I I I 1
Months since Randomization 0 4 8 12 16 20 24 28 32
No. at Risk Months since Randomization
Placebo 2199 2178 2132 2047 1725 1129 621 170 No. at Risk
Canagliflozin 2202 2181 2145 2081 1786 1211 646 196 Placeba 2157 1993 1936 1858 1791 1664 1232 774 270

Dapagliflozin 2152 2001 1955 1898 1841 1701 1288 831 309



HF trials with SGLT2 inhibitors

DAPA-HF

(HFrEF) 2019

EMPEROR-reduced
(HFrEF) 2020

EMPEROR-preserved (HFpEF)
2021

DELIVER
(HFpEF) 2022

N 4,744 (dapagliflozin 10mg vs placebo) 3,730 (empagliflozin 10mg vs placebo) 5,988 (empagliflozin 10mg vs placebo) 6,263 (dapagliflozin 10mg vs placebo)
Duration 18.2months 16months 26.2months 2022.04 ACCEYE 0| ™H
DM 45% 49% 49%

Inclusion criteria

HF NYHA 1I-IV with HFrEF(EF< 40%) NYHA 11-1IV with HFrEF (EF< 40%) NYHA 111V with HFpEF (LVEF 240%) NYHA 11-1IV with HFpEF (LVEF 240%)
eGFR(ml/min/m?) | 230 >20 >20 >25
Baseline characteristics
Mean LVEF (%) | 31% 27% 54%

Mean eGFR(ml/min/m?)

66 (ml/min/m2)

62 (ml/min/m2)

60.6 (ml/min/m?2)

ARNI

10%

18%

2.2%

RESULTS

Primary outcome

Worsening HF or CV death
: HR 0.74 (0.65-0.85; P<0.001),
NNT=21

CV death or hHF
: HR 0.75 (0.65-0.85;P<0.001), NNT=19

CV death or hHF

: HR 0.79 (0.69-0.90; P<0.001),
hHF: HR 0.71 (0.6-0.83)

CV death 0.91 (0.76-1.09)

Time to the first occurrence of
composite endpoints: 1) CV death 2)
hHF 3) Urgent HF visit

Secondary outcome

* hHF: HR 0.7 ( 0.59-0.83)

= CV death: HR 0.82, (0.69- 0.98
p=0.009)

= all cause mortality: HR 0.83, (0.71-
0.97)

= first and recurrent hHF: HR 0.70
(0.58- 0.85; P<0.001)

= annual rate of decline of eGFR was
slower : —0.55 vs. —
2.28(ml/min/1.73m32), P<0.001

= total hHF (first & recurrent):

HR 0.73 (0.61-0.88, p<0.001)

= Rate of decline in eGFR slope: slower
(=1.25 vs. =2.62 ml/minute/1.73 m?2
/year; P<0.001)

Total number of HF events (first and
recurrent) and CV death

DM(+): 25% RRR
DM (-): 27% RRR

DM(+): 28% RRR
DM (-): 22% RRR

DM(+): 21% RRR
DM (-): 22% RRR




Kidney and heart failure outcomes associated with SGLT2 inhibitor use

Renal end point
» CREDENCE HR
0.65(0.52-0.81)

* DAPA-CKD HR 0.57 ™~

(0.46-0.71)

HHF and CV death

» CREDENCE HR 0.66
(0.55-0.79)

* DAPA-CKD HR 0.70
(0.51-0.97)

Renal end point

* CREDENCE HR 0.69 (0.39-1.21)

* DAPA-CKD HR 0.45 (0.23-0.87)

* DAPA-HF HR 0.95 (0.50-1.82)

* EMPEROR-Reduced HR 0.53 (0.31-0.91)
e EMPEROR-Preserved HR 0.97 (0.71-1.34)

Renal end point

* DAPA-HF HR 0.49
(0.23-1.06)

e EMPEROR-Reduced
HR 0.46 (0.22-0.99)

* EMPEROR-Preserved
HR 0.92 (0.58-1.48)

CKD Heart failure

Prevalence of
heart failure in
CKD studies:
11-15%

Prevalence of

CKD in heart
failure studies:
41-50%
HHF and CV death
e DAPA-HF HR 0.76
(0.63-0.92)
e EMPEROR-Reduced
HR 0.72 (0.58-0.90)
HHF and CV death

e EMPEROR-Preserved

e CREDENCE HR 0.89 (0.61-1.31) HR 0.81 (0.65-1.00)

* DAPA-CKD HR 0.68 (0.44-1.05)

* DAPA-HF HR 0.72 (0.59-0.86)

* EMPEROR-Reduced HR 0.78 (0.65-0.93)
* EMPEROR-Preserved HR 0.78 (0.56-0.91)

Nature Reviews Nephrology (2022) doi: 10.1038/s41581-022-00535-6.
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ADA :Standards of Medical Care in Diabetes -2022

11. Chronic Kidney Disease and Risk Management

Recommendations

11.3a For patients with type 2 diabetes and diabetic kidney disease, use of a SGLT2 inhibitor in patients with an
estimated GFR 2 25 mL/min/1.73 m? and urinary albumin = 300 mg/g Cr is recommended to reduce chronic kidney
disease progression and cardiovascular events. A

11.3b In patients with type 2 diabetes and chronic kidney disease, consider use of a SGLT2 inhibitors additionally for
cardiovascular risk reduction when estimated GFR > 25 mL/min/1.73 m? or urinary albumin > 300 mg/g Cr .A

11.3c In patients with chronic kidney disease who are at increased risk for cardiovascular events or chronic kidney
disease progression or are unable to use a SGLT2 inhibitor, a nonsteroidal mineralocorticoid receptor antagonist
(finerenone) is recommended to reduce chronic kidney disease progression and cardiovascular events. A

11.4 Optimization of blood pressure control and reduction in blood pressure variability to reduce the risk or slow the
progression of chronic kidney disease is recommended. A

N EnglJ Med 2021,;385:896-907.



Finerenone: FIDELIO / FIGARO

FIDELIO-DKD: FIGARO :

e N=5,734%, CKD (UACR 30-300mg/g + eGFR 25-60ml|/min/m2, or UACR 300- * N=7,437, DKD (UACR 30-300mg/g + eGFR 25-90ml/min/m2 or UACR 300-
5000mg/g + eGFR 25-75ml/min/m?2) with T2DM. 5000mg/g + eGFR = 60ml/min/m?)

* Median 2.6yr f/u * Median 3.4year f/u

* Primary endpoint- composite renal outcomes (kidney failure, a sustained decrease of at * Primary endpoint: 3P MACE+ hHF

least 40% in the eGFR from baseline, or renal death)
* Secondary endpoint: 3P MACE+ hHF

FIDELIO-DKD FIGARO

Primary outcome: composite renal endpoints Secondary outcome: 3P MACE + hHF Primary outcome: 3P MACE + hHF
227 WR0.87(0.76-0.98)
g p=0.03 Placebo: 519/3666 (14.2%)
s, HRO0.82(0.73-0.93) p— 25 p—— Bl
g p=0.001 s (swz;m = HR 0.86 (0.75-0.99) i il g At 3.5 years, NNT was 47
Py inerenone = . — inerenone -
$ % 32 p=0.03 % o (95% Cl26,226)
§ - % 15 E, ARR = 2.1% at 42 months Finerenone: 458/3686 (12.4%)*
H 2 10/ B
S 2 %]
3 } E 54 E
0- - . : 8 o
[} 6 12 18 24 30 36 42 48 ] v r T T T T T , 0 T T T T T T T T ]
S ki Time to first event (months) V] 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48 54
Time to first event (months)
inerenone 2833 2607 1808 787 83 No. at risk T'me to F|rst Event (months)
Placebo 2841 2586 1758 792 82 Finerenone 2833 2688 2017 984 " No. at risk
FRsis (24 R e = = inerenone3686 3600 3517 3427 3320 2781 2184 1712 1093 5908
Placebo 3666 3577 3479 3389 3267 2730 2125 1657 1076 585

*ESKD or an eGFR < 15 mU/min/1.73 m2.
ESKD, end-stage kidney disease.
Bakris GL, et al. N Engl J Med. 2020;383:2219-2229.

N EnglJ Med 2021;385:2252-63 N EnglJ Med 2020;383:2219-29., .
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K-FRAIL At LA FCHA| [y
Clinical Frailty
SHRFALER Scale -3 S e
1 oIX7ls WA L AT olxEoy 1355 Koy
=0 pHeite 2. stz =32 2 stz B 2. stz SO
3 1AND 2 10R2 3.3 7|42
2% 3% siLtets st 4. QO HE
MEcte|sors OJALE <7.0% <7.5% <8.0%
(elsal
olgzl BH|E7
) A2 7.0~8.0% 7.0~8.0% 7.5~8.5%

ZX: J Korean Med Assoc 2017 April; 60(4):314-320

K-pk [ BHE 815
Korean Diabetes Association

H 23.2 Fatigue, resistance, ambulation, illness, loss of weight (FRAIL) scale
2 2% e
g g 13
Aol e & JHC} 13
1. Fatigue (I|2) =3 13} 08
X|ch ot & St mjEsictn =71 Ho| ASLIR
7+84 Ot o
Mo 2Fx| gict 0X
. N o 13
2. Resistance (&)
20| S0l = 3 2 = 10| &
S30| 10| EXIM $|X| S0 10712 AITHE 2EE=4| Bo| SLR o2 0
. o 13
3. Ambulation (0|S)
20| glo 0|E{E =XA 0|S5t=d| &o| SLP
=30| g{0| 3000]g tAl o|S3t=d| Eo| SLINt otle 0=
4. lllness (X|4) 0~474 0™
OALOi|A| CHE EHO| UCHD S Ho| JASLIIP
(nsg), Gy, o, Ot HAS, AZFY, ARH, HAS, M4,
FEE, HZM, AR e i
. 1 74 5% O| 4 Z4tH 3R 18
5. Loss of weight (HIZ24) ’ i
4 xo| HI =L ASLIIP
CRR SN 1112t 5% Olpt 21401 29 | 0%
3T 0|4 =4
3 oy 123 = 4| M|
0% =HH
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(Non-Alcoholic Fatty Liver Disease)




jod

Of
o3

<
joll

vibration-controlled transient elastographyZS 11

g 20 A =

e E

F

a0

I

=
10

ol
Kio

H

[N

AZ17] 2IBHA

g5s =2

L

Z

o2l F 0 Al M

X| 4= 23 kg/m2 0]

Mz

JgS

—_
o

ICH= - A

o
<]

=

A
T

o] EXKZMZ ALEE

=N R <2

ot
=

e G0 A A B

pa Ly

aE JRNAM HZREX|SHES| XZHZ AL

C
o
8. | EXZOl, DPP-44X|A|, H|E}BIE, AEFEl, O A= A|2At(ursodeoxycholic acid),

[oX,
S

|zt

IN

|(pentoxifylline)2 H|L A2

HEAL2




JAMA Internal Medicine | Original Investigation

Thiazolidinediones and Advanced Liver Fibrosis
in Nonalcoholic Steatohepatitis
A Meta-analysis

Thiazolidinedione and NAFLD

Siovanni Musso, MD; Maurizio Cassader, PhD; Elena Paschetta, MD; Roberto Gambino, PhD

Patients with NASH with advanced fibrosis at baseline Induction of NASH resolution
1D Control 12D Controls
No.of  No.of No. of No. of Favars Favors No.of  No.of No. of No. of Favors Favors
Source Events  Patients Events  Patients  Odds Ratio (95% CI) Control 2D Weight, % Source Events  Patients Events  Patients  Odds Ratio (95% Cl) Control TZD Weight, %

Rosiglitazone Rosiglitazone

Idilman et al,*? 2008 1 3 0 3 4.20(0.12-151.97) 86 Idiiman et ai, ** 20us 4 11 0 8 10.20 (0.47-222.45) 1.7

Omer et al, 21 2010 1 7 1 4 0.50(0.02-11.09) 115 Omer et al,21 2010 5 20 3 2 2.11(0.43-10.28) e 6.3

Ratziu et al,18 2008 1 5 1 15 3.50(0.18-69.34) = 12.4 Ratziu et al, 18 2008 16 32 11 31 1.82 (0.66-5.00) — 15.4

Total (95% Cl) 3 15 2 22 1.84 (0.29-11.66) —eealil—— 325 Total (95% CI) 25 63 14 61 2.14(0.94-4.86) ——— 233

Heterogeneity: 12=0.00; x3= 1.06; P=.59; 2=0% Heterogeneity: 12=0.00; x3=1.11; P=.58; 7=0%

Overall effect: z=0.65; P=.52 Overall effect: z=1.82; P=.07

Pioglitazone Pioglitazone

Aithal et al,7 2008 3 7 0 11 17.89 (0.76-420.49) —=—— 111 Aithal et al,'7 2008 14 31 B 30 2.26 (0.77-6.63) - 13.6

Belfort et al, € 2006 7 7 0 2 75.00 (1.16-4868.64) L Belfort et al, '€ 2006 11 26 3 21 4.40(1.03-18.74) — 75

Cusietal2 2016 s - 0 5 14.14 (0.57-352.00) L e 07 Cusi etal,122016 26 50 10 51 4.44(1.83-10.78) — 200

Sanyal et 3,15 2004 1 5 1 ; 1.00(0.02-50.40) 75 Sanyal et al,15 2004 5 10 1 10 9.00 (0.81-100.14) _— e 27

sanyal et al,2° 2010 6 12 2 19 8.50 (1.33-54.13) — 3222 I_!_S“ aletal® 2010 EL £0 1 CE 3.51(1.76-7.01) — — 23
| Total (95% CI) 21 35 3 39 10.17 (2.83-36.54) —_— 575 | :’“’“95% o e P%“ﬂ F_;;’ 39 195 3.65(2.32-5.74) - 76.7

Oeter?f;ef:eltty: T ;c;.;)u};’ xzc;ozi”; P= 05, P=0% e enpoen T

- 7= - P<
T::la(g;:;)‘z — 2 w0 . o 554 @041671) 100 Total (95% C1 2 I 119 : 260 53 256 3.22(2.17-4.79) <= 100
Heterogeneity: 1'2:0.00; xlz 5.71; P=.57; 2=0% H21er099ne“)i:.(7:0‘0.0; XZ:B'QO: P=.79; F=0% S S .
: Overall effect: z=5.79; P<.001 T T T
Overall effect: 7=3.29; P=.001 T T i ey T v Y 0.1 1.0 10 20
0.01 0.1 1.0 10 100 OR (95% CI)
OR (95%CN)

JAMA Intern Med . 2017 May 1;177(5):633-640




@ ORIGINAL ARTICLE
] = L] L CrossMark Endocrinology, Nutrition & Metabolism
I h I a.ZO I I d I n ed I O n e an d NI \ I L D https://dol.org/10.3346/jkms.2017.32.1.60 = J Korean Med Sci 2017, 52: 60-69

Lobeglitazone, a Novel Thiazolidinedione, Improves Non-
* N=43, drug—naive or metformin—treated T2D patients with NAFLD Alcoholic Fatty Liver Disease in Type 2 Diabetes: Its Efficacy and

* Lobeglitazone 0.5mg QD for 24 weeks, liver elastography Predictive Factors Related to Responsiveness
* Primary endpoint: decline in CAP values

« Secondary endpoints : changes in components of glycemic, lipid, and

liver profiles
Change of CAP (A) and HbA1c (B) following lobeglitazone treatment for 24 weeks
P=0.016 P<0.001

350 - - 80

330 - 76
N 3134 7.41
= 297.8 <
< 200 S 68|

6.56
270 | 6.4 -
250 ' 6.0 |
0 wk 24 wk o 0 wk 24 wk 9

Transient liver elastography (Fibroscan) with controlled attenuation parameter (CAP) was used to non-invasively quantify hepatic fat contents

J Korean Med Sci 2017; 32: 60-69
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Core metrics

AGP 21 A

YN UREY

HEH B0 ATRCVIE YU, RED =38

2120 Y'Y B2 (AGE)

2022 33 9- 2022 3§ 22 14 9
B A|ZHCGMO| B Ay 92%

HEHH RED &3)2 Ry

TE AF T0-180 mygidl TORMECH & [164] 7 SBF)

70 mgidL 0|3 ANWC) 3B SBE]

4 mgedlL 0] TRECH 3E (142)

180 mgidl 25} 25RMCE E (652

IE0mgidL 25} EWMECH A (147 128)
HE dE 109 mga
Y A BA|Z7| (GMI) 5.9% ¥ = 41 mmolmaol
HEA+ % 29.3%

Y L A2

o 05 s
>250 mgiil
=
=
181 - 350 mygidl

=8 Y5

70 - 180 mgedL

Lk
==
54 - B9 mghdl
(=]

E o2 4
<54 mgidl

0%
oE)

2%

EE)

B0%

(21417 368)

B%
(142! 558)

0%
OE)

380wl
250 -
— 180
| ~85%
By -T5%
| M—su%
_ [-25%
B4 a
o
00:00 1200 00:00
23 S8y
] 10 11
180
70 e =
0d:00 12 0000 2 00:00 . 0d-00 2 oo 92 00:00 . odcog 12 00:00
16 17 i 22
180 <
70 _WM’W

Time In Range (TIR)



Core metrics

"k 22| EA|7|(Glucose management indicator, GMI)

B 7|5 (coefficient of variation, %)

2Ex
1424 0|4
70% OfAt

“

\ 4

23 He| i H|Z(Time in range, TIR)

o ets

36% 0|3

262 =

LULL 38 9 - LVULL .

SiC}%Z“ al H_?

= O A
2022 3% 9-2022 3¢ 22 14 ¢
% AlZH CGMO| &4 HEefY 92%

2 st Y sEyY 2

U Y KSEZL 429 WAIY)

£ #$ 70-180 mg/dL 70%EC} 2 (1642 488)

70 mg/dL O| 4%EC 43 (58%)

54 mg/dL D| 2t 1%E2C0 232 (148)

180 mg/dL =3 25%E2Ch 23 (6AI12hH

250 mg/dL % 2} 5%ECH 2 (1A|2H128)
4z €9 109 mgiL
@G e BAIZ] (GMI) 5.9% £+ 41 mmol/mol
HEAST % 29.3%

WEE HUE AS(%NCVIZ o, SEY I6%




2H Q| LY AZH
Time In Range (TIR)

1858/ 28et QI 13 Y /28
HerHe| (mg/dL) Y FHE HerHe| (mg/dL) U S HIE
S W AIZH 2eH DHL (12 £2) >250 mg/dL < 5% (1A1ZF 122/2) >250mg/dL | <10% (A2 245/2)
TAR (Time Above Range) 150 ¥ (=2) > 180 mg/dL <25% (6A1ZHL)? > 180 mg/dL < 50% (12A17H/2)
He e 1 ~ I
e =2 0% 21 e LY 70~180 mg/dL > 70% (17A1ZHY) 70~180 mg/dL > 50% (12A12HY)
|-— T ==o -
>250 mg/dL (0%) 15HA MELH (42) <70 mg/dL < 4% (1MZH/L)? <70 mg/dL < 1% (1A12H/Y)
£= 0 N
=8 2% 2801 M (0 We) < 54 mg/dL < 1% (15%/2)
LT T—
AN S B UM QIAIEH ol 23 e Y
=0 ¥ 90%
70 - 180 ma/dL 21417+ 368 Hehgl (mg/dL) A ZH|g k2l (mg/dL) e
TIR (Time In Range) )
1t D¥Y (£3) > 140 mg/dL <25% (6AIZHY) > 140 mg/dL
. == 8%
T Rk (1412} 55%) = He| LY 63~140 mg/dL > 70% (1TAIZHY) 63~140 mg/dL AR 8S
T (1] E= A= =2 0% 1etA MEY (£3) <63 mg/dL <4% (1A12HY)? <63 mg/dL
<54 mg/dL (0#)
- 2t MEd (2 ¢3) <54 mg/dL < 1% (158/¥) <54 mg/dL
TBR (Time Below Range)

20| > 250 mg/dL2! I:||
2ol

40| < 54 mg/dL2! | S gﬁ}g HIZ
I= g el HBtEl 2Ho| 7|u+o+ O ate e} mos

ol Mehi E 0| CHSH 2747} 0§ RS 0]7| IHE0f| O[] CHEH 2 & He| H|S2 HAIZ|X| &2,



ADA :Standards of Medical Care in Diabetes -2022

6. Glycemic Targets

Recommendations
6.1 Assess glycemic status (A1C or other glycemic measurement such as time in range(TIR) or glucose management

indicator(GMI)) at least two times a year in patients who are meeting treatment goals (and who have stable glycemic
control). E

6.3 Standardized, single-page glucose reports from continuous glucose monitoring (CGM) devices with visual cues,
such as the ambulatory glucose profile, should be considered as a standard summary for all CGM devices. E

6.4 Time in range is associated with the risk of microvascular complications and can be used for assessment of
glycemic control. Additionally, time below target and time above target are useful parameters for the evaluation of
the treatment regimen (Table 6.2). C




TIRZ} HbAlc AFZEREA|

Estimate of A1C for a given TIR level based on type 1 diabetes and type 2 diabetes studies

Vigersky and McMahon(27) (n=1,137

Beck et al.(26) (n=545 participants with type 1 diabetes) participants with type 1 or type 2 diabetes)

TIR 70-180 mg/dL AlC, % 95% (I for predicted TIR 70-180 mg/dL AlC, %

(3.9-10.0 mmol/L) (mmol/mol) A1C values, % (3.9-10.0 mmol/L) (mmol/mol)
20% 9.4(79) (8.0, 10.7) 20% 10.6(92)
30% 8.9(74) (7.6, 10.2) 30% 9.8(84)
40% 8.4(68) (7.1, 9.7) 40% 9.0(75)
50% 7.9(63) (6.6, 9.2) 50% 8.3(67)
60% 7.4(57) (6.1, 8.8) 60% 7.5(59)
70% 7.0(53) (5.6, 8.3) 70% 6.7(50)
80% 6.5(48) (5.2, 7.8) 80% 5.9(42)
90% 6.0(42) 4.7, 7.3) 90% 5.1(32)

Every 10% increase in TIR = ~0.8%

o : . 0o .
Every 10% increase in TIR = ~0.5% (5.5 mmol/mol) A1C reduction (8.7 mmol/mol) A1C reduction

The difference between findings from the two studies likely stems from difference in number of studies analyzed and subjects included (RCTs with subjects with type
1 diabetes vs. RCTs with subjects with type 1 or type 2 diabetes with CGM and SMBG).

Diabetes Care 2019;42:1593-1603



TIRZ} O M2 SES

Frequency of development of microvascular complication according to level of TIR (70-180 mg/dL)

- Retinopathy

Frequency of Retinopathy

%

0,
40 4 37% 35%
22%
20 |
10% 8% 9
. . .
0 4 T T - - - . T r

<10% N=26  10-<20% 20-<30% 30-<40% 40-<50% 50-<60%
N=124 N=234 N=271 N=319 N=300

Percent Time in Range (70-180mg/dL)

60-<70%
N=125

2 70% N=41

Frequency of Microalbuminuria

60

40 A

20

Microalbuminuria

27%

0,
15% %

12%

7%
3% 2% 3%
, , N == B

<10% N=22  10-<20% 20-<30%
N=110 N=206

30-<40% 40-<50% 50-<60% 60-<70% = 70% N=37
W=242 N=291 N=261 N=114

Percent Time in Range (70-180mg/dL)

Diabetes Care 2019;42:400—405
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