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Lifetime CV event risk

'y

Be proactive for your T2D patient! Cardio-renal-metabolic disease continuum and
comprehensive treatment should aim early to target multiple risk factors with SGLT2i

Multiple CV risk factors:

Smoker

Overweight
Hypertension
Dyslipidaemia

Glycemic Benefit of Early
Treatment
Obesity management

CV_Renal Prevention

Death
Increasing risk of: Event: Complications: /
hHF Cardiorenal? Repeated hHF
CKD or Progressive renal
Atherosclerotic complications Atherothrombotic functional
. decline
Post MI

Management of CV_Renal Complication
Obesity management
CV_Renal Prevention

~_T2D diagnosed

ok L\
4

)

Metabolic Effect (Glycemic & Weight Mgmt)

Cardiovascular Risk Reduction



Metabolic EI > Molecular and CI> Cellular and fl Metabolic memory-
disorders |cellular mechanisms | tissue damagesr regulated diseases

Diabetes and
complications

Hyperglycemia Cell

DCCT started and : :
proliferation

enrolled T1DM patients DCCT compl

EDIC started

MAFLD Cancers
Immunocyte

recruitment

Cardiomyopathy
Hyperlipidemia Epigenetic

modifications Apoptosis

f al
Metabolic memory: adverse effects of abnormal metabolism | | \ £k
Metabolic end Fibrosis
1977-1991 Hyperuricemia products
Malnutrition Chronic

. inflammation * Oxidative stress
Hypoxia
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2007 2009 2011 2013 2015 2017 2019 2021

Number of events

Conventional therapy 686 721 736 749 763 772 785 792
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CKD Screening and Diagnosis

-

Who and when to screen?

Yearly starting 5 years after diagnosis

Yearly starting at diagnosis
Both the ADA and KDIGO recommend annual

screening of patients with diabetes for CKD
What to do with a positive result?

o Repeat and confirm:
» Evaluate possible temporary or spurious causes
» Consider using cystatin C and creatinine to more
precisely estimate GFR
* Only persistent abnormalities define CKD

5 Initiate evidence-based treatments

-

.

How to screen?

=)
n ’”F Spot urine ACR

. A

and

eGFR

-

What defines CKD diagnosis?

4 '+ Persistent urine ACR =30 mg/g
and/or
Persistent eGFR <60 mL/min/1.73 m?

and/or

Other evidence of kidney damage

Persistence for at least 3 months is

therefore required for diagnosis




9. Pharmacologic Approaches to Glycemic Treatment- T2D
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ADA 2024 : 11. Chronic Kidney Disease and Risk Management

« AMTIX| A2 ThHipt Ol O 2HXto| 2Fx|| MEH
| 20257 ( 2024 )
ACEi or ARB # 11 ) ACEi or ARB # 11

« ACR 30-299 B
 ACR 2300 and/or eGFR <60 mumin173m A (strongly recommended)

(M (CKD 21 U CV events T4 S

11.7 T E 9%
- EM ™ G3 0| CKD: 0.8 g/Kg BW 2 H A
« EM Al 1.0-1.2 g/kg/day X FE 121 (should be considered) B
(since protein energy wasting is a major problem in dialysis)



Current DKD management

———————————————————————————————————————————

_ GLP-IRA? | __GLP-IRA? |
o MRA? VIRA
 SGLT2 inhibitor? | » SGLT2 inhibitor RAAS blocker (HTN)
RAAS blocker RAAS blocker SGLT2 inhibitor

LSM, Glycemic control LSM, Glycemic control LSM, Glycemic control



SGLT2i

1 excessive insulin secretion
T glucagon secretion

T gluconeogenesis
L lipogenesis
L TG content
T B-oxidation
T ketogenesis

T muscle glucose uptake

no SNS

T weight loss
T adipocyte glucose uptake

activation

‘X L plasma volume
| preload
L stretch myocard

L ventricular arrhythmia

T card mitoch energy output;
1 cardiac Na/H exchanger

T FFA oxide, T ketogenesis :
fat = substrate

T epicardial fat

T glucosuria
T natriuresis
T uricosuria

| tubuloglomerular feedback
v Vasoconstriction of afferent arteriole

| intraglomerular hypertension
L hyperfiltration
| blood pressure & | afterload

T insulin secretion
1 glucagon secretion
T B-cell proliferation
1 B-cell apoptosis

1 hepatic glucose output
1 lipid output
1 steatosis (1 NAFLD)

GLP1RA

T satiety
| food intake
v neuroprotection

euglycemia
A p :-w ~| T muscle glucose uptake
— T weight loss TSNS
weight loss  }=e=——— | lipogenesis - activation
T adipocyte glucose uptake
1 thermogenesis _| : :
1 brown fat 1 gastric emptying
T glucose utilization
Y 1 FA metabolism
cardioprotection L inflammation
T heart rate - 1 intestinal motility

1‘*

nefroprotection

T natriuresis

1 triglycerides

T vasodilation

T endothelial function

1 blood pressure & | afterload
1 inflammation
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Potential mechanisms underlying the kidney benefits of SGLT2
inhibitors

 Activation of tubuloglomerular feedback
(leading to reduction of intraglomerular pressure and glomerular
nyperfiltration)

* Reduced proximal tubule metabolic stress and hypoxia
* Reduced mitochondrial damage
* Reduced hyperglycemia-induced inflammation

* Reduced oxidative phosphorylation and less production of reactive
oxygen species and angiotensinogen

* Improved oxygenation/reduction in plasma volume

Nephrol Dial Transplant , 2024, 0, 1-10



The empagliflozin treatment effect on the composite kidney outcome

Time-dependent updated mean Landmark Week 12 current change from baseline
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Nephrol Dial Transplant , 2024, 0, 1-10



(A)

Percentage mediation of the empagilitiozin treatment errect
on the composite kidney outcome

Time-dependent

Updated mean

Unexplained
0.5%

P

(B)

Landmark Week 12

Current change from baseline

Unexplained
21.1%

N

Hematocrit
99.5%

Unadjusted HR (95% Cl) 0.56 (0.42, 0.74)

Nephrol Dial Transplant , 2024, 0, 1-10

Hematocrit
+ HbA1c + SBP
+ FFA 78.9%

Unadjusted HR (95% CI) 0.54 (0.40, 0.72)
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The relationship between SGLT2 and systemic blood pressure regulation

1 SGLT2 is found in various parts of SGLT2 in the kidney reabsorbs
the body and brain. glucose into the bloodstream.

CH,OH

[

3 SGLT2 inhibitors decrease blood 4 The role of SGLT2 in the brain
sugar and blood pressure. may also influence blood pressure.

e,

Hypertension Research (2024) 47:2094-2103



Mechanisms underlying the blood pressure

lowering effects of GLP-1RAs

Current Opinion in Pharmacology 2023, 69:102355

NH2 w

GLP-1 \ / GLP-1 RA

GLP-1 Receptor

Ang i “'
Ik

J Endothelial Dysfunction
J Vascular Inflammation
J Arterial Stiffness

Sympathetic Nerve Activity

1 Natriuresis
 Diuresis

J Blood Pressure

Current Opinion in Pharmacology




Diabetes & IHD

Diabetes Mellitus

HFrEF

Obesity-Induced
Systemic
Inflammation

Deposition

Lipotoxity

Interstitial/
Reactive
Fibrosis

Hyperinsulinemia Replacement

Fibrosis

Flbroblast

SGLT-2 Inhibitors

4 Vasodilation
{Blood Pressure

GLP-1R Agonists

Nausea

Hemodynamic Anti-Atherogenic Gastric Motility
Effect MACE : Effect Chylomicrons
Nephropathy
Preload Weight
l Afterload :
Glycosuria Epicardial Fat
Natriuresis
Uricosuria
= - } Insulin
{ Glucagon
Post-Prandial
Glucose
} Weight Loss
. ‘ .’.

-y

(J Am Coll Cardiol 2020;75:1956-74



Rationale for combining a GLP-1RA with a SGLT2 inhibitor

Background Compelling

SGLT2 A1C need
- Sl above target for weight
inhibitor R =

loss
Treatment \ '

Blood
pressure
above target

\

ASCVD
or multiple
CV risk

factors
\ /

Reduced eGFR*
or albuminuria

NAFLD/NASH

Rationale for

SGLT2
inhibitor ‘7
A i
GLP-1RA
Combination A1C with low Blood
hypoglycemia Weight pressure
risk
Background
GLP-1RA '
Treatment s
ompelling
AiE e Blood
above target for weight abp;rve: i::;et

loss

Heart
Failure

!

l MACE () ‘

ASCVD
or multiple
CV risk
factors

Macroalbuminuria
CKD progression
(?)
A

Macroalbuminuria
CKD progression

NAFLD/ NASH

progressuon

(?)

Reduced eGFR*
or albuminuria

NAFLD/NASH




Effect of GLP-1 RAs and SGLT2 inhibitors on
metabolic/cardiovascular/renal parameters.

[

MACE
Atherogenesis

Hemodynamic benefit

]

Glycemic control (A1c)
Insulin sensitivity

Beta cell function
Blood pressure

Lipid profile

|

Body weight
Visceral fat

NAFLD/NASH

Inflammation
Endothelial function
Natriuretic

Diabetic nephropathy

Diabetic retinopathy
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Diabetes Obes Metab. 2017 October ; 19(10): 1353-1362. doi:10.1111/dom.12982.



WHY WAS THE TRIAL DONE?

Semaglutide

Semaglutide has been shown to
improve glycemic control, lead to
weight loss, and reduce cardiovascular
events in patients with type 2 diabe-
tes. Its effect on kidney outcomes in
patients who also have chronic kidney
disease is incompletely understood.

HOW WAS THE TRIAL CONDUCTED?

3533 participants with type 2 diabetes and chronic kidney disease were
randomly assigned to receive weekly subcutaneous semaglutide (1.0 mg)
or placebo. The primary outcome was major kidney disease events, a
composite of the onset of kidney failure (initiation of dialysis, kidney
transplantation, or an estimated glomerular filtration rate [eGFR] of <15 ml
per minute per 1.73 m?), at least a 50% reduction in eGFR from baseline,
or death from kidney-related or cardiovascular causes.

Semaglutide Placebo
1.0 mg weekly
weekly

1767 Participants 1766 Participants N Engl J Med 2024;391:109-21.

PARTICIPANTS

LAND
DICINE

WHO 3533 adults

Mean age, 67 years VOL. 391 NO. 2

Men: 70%; Women: 30%

cunicat  High-risk chronic kidney iC I(idney Disease

sTaTes disease .
Diabetes

, Peter Rossing, M.D., D.M.Sc,,
kris, M.D., Florian M.M. Baeres, M.D.,

TRIAL DESIGN anna Leonora Lausvig, M.Sc., and
ees and Investigators*

Type 2 diabetes

* DOUBLE-BLIND

T2DM with CKD
« PLACEBO-CONTROLLED eGFR 50~75 ml/min/1.73 m2
and a urinary ACR 300~5000

« LOCATION: 387 SITES IN 28 COUNTRIES

or
eGFR 25~50 ml/min/1.73 m?
and a urinary ACR 100~5000




eGFR (ml/min/1.73m?)

Major Kidney Disease Events

Hazard ratio, 0.76 (95% Cl, 0.66—0.88); P=0.0003 20 people P
revent
1
o,
18.7% 23.2% Over 3 years major kidney

(5.8 Events per (75 Eveknts Per
100 patient-yr) s i

Semaglutide Placebo

disease event

CONCLUSIONS

Decline in Kidney Function In adults with type 2 diabetes and chronic
Difference in mean annual decline, 1.16 ml/min/1.73 m?

95% Cl, 0.86-1.47; P<0.001

kidney disease, semaglutide reduced the
risk of clinically important Kidney outcomes
and death from cardiovascular causes.

Semaglutide

Placebo

0 12 52 104 156 208

Weeks since Randomization N Engl J Med 2024:391:109-21,



Mean change in body weight from baseline to week 104 — kg -5.55

Mean change in glycated hemoglobin level from baseline to week -0.87
104 — percentage points

Mean change in systolic blood pressure from baseline to week -3.79
104 — mm Hg

Mean change in diastolic blood pressure from baseline to week -0.23

104 — mm Hg

-1.45
-0.06

-1.55

-1.01

~4.10 (~4.56 to —3.65)
~0.81 (~0.90 to —0.72)

~2.23 (-3.33 to-1.13)

0.78 (0.16 to 1.41)

E First Major Cardiovascular Event

1004 209 Hazard ratio, 0.82 (95% Cl, 0.68-0.98)
901 15| P=0.029
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No. at Risk
Placebo 1766 1721 1663 1583 1535 1478 1133 731 418
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Effects of semaglutide with and without
concomitant SGLT2 inhibitorusein
participants with type 2 diabetes and
chronickidnevdiseaseinthe FLOW trial

Nature Medicine | Volume 30 | October 2024 | 2849-2856

Medication use — no. (%)

SGLT2 inhibitor 277 (15.7) 273 (15.5) 550 (15.6)
ACE inhibitor 625 (35.4) 615 (34.8) 1240 (35.1)
ARB 1066 (60.3) 1061 (60.1) 2127 (60.2)
SGLT?2 inhibitor use
No 290/1490 372/1493 —— 0.73 (0.63-0.85)
Yes 41/277 38/273 | -9 : 1.07 (0.69-1.67)
0.25 0.50 1.00 2.00
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Outcomes for semaglutide 1.0 mg versus placebo in subgroups with/without SGLT2i use

at baseline for the primary five-component outcome
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Placebo SGLT2i: No 1,493 1,468 1,416 1,350 1,265 1,172 871 544

28Rt Med. 2024 Oct;30(10):2849-2856.



eGFR over time with/without SGLT2i use at baseline, based on serum creatinine and tatin C

a eGFR-creatinine in participants with SGLT2i use at baseline b eGFR-creatinine in participants without SGLT2i use at baseline
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Semaglutide lowered UACR at week 104; 24% with SGLT2i and 34% without SGLT2i use

UACR over time in participants with SGLT2i use at baseline
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Participants with an event (%)

Time to all-cause death with semaglutide or placebo according to baseline use of SGLT2i
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Participants with an event (%)

Time to first MACE with semaglutide or placebo according to baseline use of SGLT2i.
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Summary: Combination of a GLP-1RA with a SGLT2 inhibitor
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