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Understanding CKM 

Syndrome



Evolving Understanding of 

CKM Syndrome

Konsensus Sindrom Kardiovaskular-Renal-Metabolik. PAPDI 2024.



CKM Syndrome: Definition



ASCVDs Remain the Leading

Cause of Death in the World

WHO, 2021 WHO 2019

https://data.who.int/countries/360

https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-leading-causes-of-death

#2 Stroke (Prev: #1)

#3 Ischemic HD (Prev: #2)

https://data.who.int/countries/360


The Burden of ASCVDs in 

Indonesia Remains High

More than twofold increase in all-age CVD 

deaths from 292.000 in 1990 to 659.000 in 

2019

Stroke and Ischemic Heart Disease 

remain as the leading cause of death (both 

are ASCVDs)

Second worst CVD-related DALYs compared to 

other ASEAN countries after Laos

120% increase in all-age CVD prevalence 

from 6,968,000 in 1990 to 15,348,000 in 

2019
Muharram FR, Multazam CECZ, Mustofa A, Socha W, Andrianto, Martini S, et al. The 30 Years of

Shifting in The Indonesian Cardiovascular Burden-Analysis of The Global Burden of Disease Study. J

Epidemiol Glob Health. 2024 Mar;14(1):193-212.



CKM Syndrome: 

Integrated Evidence



Changing Trends in CV Risk 

Factors

In 20 years, major 

cardiovascular related risk 

factors changed, from 

those with high blood 

pressure and cholesterol 

level 20 years ago to the 

predominant obesity, 

diabetic, and low eGFR 

cohort nowadays

Lhoste VPF, Zhou B, Mishra A, Bennett JE, Filippi S, Asaria P, Gregg

EW, Danaei G, Ezzati M. Cardiometabolic and renal phenotypes and

transitions in the United States population. Nat Cardiovasc Res. 2023

Dec 15;3(1):46-59.

Lhoste VPF, Zhou B, Mishra A, Bennett JE,

Filippi S, Asaria P, Gregg EW, Danaei G, Ezzati

M. Cardiometabolic and renal phenotypes and

transitions in the United States population. Nat

Cardiovasc Res. 2023 Dec 15;3(1):46-59.



CKM Syndrome: 

Integrated Evidence: CKD and CVD



The Interrelation Between

Risk Factors Contributing to CVD
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Pathophysiology of CKM 

Syndrome



Integrated Pathophysiology 

of the CKM Syndrome

CKM syndrome most likely 

originates from excess and 

dysfunctional adipose tissue

These result in insulin resistance 

and hyperglycemia, propagating 

inflammatory reactions, oxidative 

stress, and vascular dysfunction

The central pathobiology

contribute to the development of 

CKD and CVD as well as 

potentiating CKD-CVD pathology

Ndumele CE, Neeland IJ, Tuttle KR, Chow SL, Mathew RO, Khan SS, et al; American Heart Association. A Synopsis of the Evidence for the Science and Clinical Management of Cardiovascular-Kidney-Metabolic (CKM) 

Syndrome: A Scientific Statement From the American Heart Association. Circulation. 2023 Nov 14;148(20):1636-1664. doi: 10.1161/CIR.0000000000001186



Deadly Duo: CKD and CVD

Schuett K, Marx N, Lehrke M. The Cardio-Kidney Patient: Epidemiology, Clinical Characteristics and Therapy. Circ Res. 2023 Apr 14;132(8):902-14. 



Integrated 

Pathophysiology

Konsensus Sindrom Kardiovaskular-

Renal-Metabolik. PAPDI 2024.
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Screening, Diagnosis, and 

Stages of CKM Syndrome



CKM Syndrome: Definition



Risk Stratification, Screening,

and Diagnosis of CKM Syndrome

Konsensus Sindrom Kardiovaskular-Renal-Metabolik. PAPDI 2024.



Stages of the CKM Syndrome



Management of 

CKM Syndrome: 

Stage 1 to 3



Management of 

CKM Syndrome
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Current Guidelines



The Current Guidelines Say…



The Current Guidelines Say…







GLP-1 RA=glucagon-like peptide-1 receptor agonist; t1/2= half-life; DPP-4=dipeptidyl peptidase-4.

References: 1. Ozempic® Prescribing Information, Indonesia 2023; 2. Dhruv UA et al. JCD. 2016;2:18-25. 3. Kapitza C et al. J Clin Pharmacol. 2015;55(5):497-504; 4. Lau J et al. J Med Chem 2015;58:7370–80.    

GLP-1 RA Semaglutide
Half-life of one week allowing a convenient once-weekly dosing
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• 94% homology to human GLP-11

• t1/2 ~1 week1

• Smallest once-weekly GLP-1 RA (4.11 kDa)2

Amino acid substitution 

prevents C-18 fatty diacid 

binding at the wrong site3
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Amino acid substitution at 

position 8

protects against DPP-4 

degradation3
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Spacer and C-18 fatty diacid chain

provide strong binding to albumin3
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CVD, cardiovascular disease; CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; MASH, metabolic dysfunction-associated steatohepatitis; RAAS, renin-angiotensin-aldosterone system; T2D, type 2 diabetes.
1. Lingvay I, et al. Lancet. 2022;399;394-405. 2. Hall J, et al. Circ Res. 2015;116(6):991-1006. 3. Kahn BB, et al. J Clin Invest. 2000. 473-481. 4. Tasic I, et al. Front Biosci. 2018;10(1):166-174. 5. Musunuru K. Lipids. 2010;45(10):907-14. 6. Mendrick DL, et al. Toxicol Sci. 2018;162(1):36-42. 7. Kovesdy C, et al. Physiol Int. 2017;104(1):1-4. 8. Fabbrini E, et al. Hepatology. 2010;51(2):679-89. 9. Baggio LL, Drucker DJ. J Clin Invest 2014;124:4223–4426; ​10. Bagger JI et al. Clin Endocrinol Metab 2015;100:4541–4552; 11. Flint A et al. J Clin Invest 1998;101:515–520. 12. Armstrong MJ et al. J Hepatol 2016;64:399–408; 13 Armstrong MJ et al. Lancet 2016;387:679–690. 14. Greco EV, et al. Medicina (Kaunas) 2019; 55:233; 15. DeFronzo RA. Diabetes Obes Metab 2017; 19:1353–1362; 16. Hogan AE et al. Diabetologia. 2014;57:781–784; 17. Drucker DJ. Cell Metab 2016;24:15–30. 18. Campbell JE, Drucker DJ. Cell Metab 2013;17:819–837.; 19. Ryan D, Acosta A. Obesity 2015;23:1119–1129. 

Systolic blood pressure19

Inflammation14,15

Heart

Inflammation14,15

Platelet aggregation17

Blood Vessels

Glucose production12

Accumulation of lipids13

Liver

Non-exhaustive overview

COMMON RISK FACTORS & LINKED CHRONIC 

DISEASES
MULTIFACTORIAL EFFECTS OF SEMAGLUTIDE

Many people today live with a combination of risk 

factors like inflammation, adiposity, hypertension and 

insulin resistance that can trigger a decline in 

metabolic health1-3

This translates to an increasing risk of developing 

interlinked diseases within the cardiometabolic 

spectrum, such as:4-8

T2D CVDCKD ObesityMASH

Inflammation Adiposity Hypertension Insulin resistance

METABOLIC 

HEALTH

METABOLIC 

HEALTH

SEMAGLUTIDE

Treatment

RISK 

FACTORS

CHRONIC

DISEASES

Kidneys

Natriuresis14,15; Diuresis15 

Inflammation14,15

Brain

Appetite9-11

Food intake9-11

Semaglutide improves metabolic health and slows down disease 

progression

Insulin production18

Pancreas

Glucagon secretion18



Semaglutide is recommended in guidelines and has a 

well-established safety and tolerability profile 

CVD, cardiovascular death; GLP-1 RA, glucagon-like peptide-1 receptor agonist; PwO, people with obesity.

1. Novo Nordisk data on file. 2. Semaglutide (Rybelsus®) Summary of Product Characteristics, last revised September 2022. 3. Semaglutide (Ozempic®) Summary of Product Characteristics, last revised November 2022. 4. Semaglutide (Wegovy®) Summary of Product Characteristics, last revised October 2023.  5. Bergmann NC, et al. Diabetes Obes 
Metab. 2023;25:18-35. 

Semaglutide is a recommended treatment 

across the cardiometabolic spectrum and 

the only GLP-1 RA offering CVD 

protection in people with obesity2-5

>43,000 patients have been investigated 

with semaglutide in clinical trials1

Cumulative exposure of 

>33 million patient-years globally1

INCLUDED IN…



T2D individuals with ASCVD/indicators of high risk for 

CVD, HF, CKD (ADA Standards of Care in Diabetes 2025)

*In people with HF, CKD, established CVD or multiple risk factors for CVD, the decision to use a GLP-1RA or SGLT2i with proven benefit should be independent of background use of metformin; 

†ASCVD: Defined differently across CVOTs but  all included individuals with established CVD (e.g. MI, stroke, any revascularization procedure) and variably included conditions such as transient ischemic attack, unstable angina, amputation, symptomatic or asymptomatic coronary artery disease. Indicators of high risk: While definitions vary, most 

comprise ≥ 55 years of age with two or more additional risk factors (including obesity, hypertension, smoking, dyslipidemia, or albuminuria); 

~ A strong recommendation is warranted for people with CVD and a weaker recommendation for those with indicators of high risk CVD. Moreover, a higher absolute risk reduction and thus lower numbers needed to treat are seen at higher levels of baseline risk and should be factored into shared decision-making process. 

# For GLP-1RA, CVOTs demonstrate their efficacy in reducing composite MACE, CV death, all-cause mortality, MI, stroke and kidney endpoints in individuals with T2D with established/high risk of CVD. One kidney outcome trial demonstrated benefit in reducing persistent eGFR reduction and CV death for a GLP-1RA in individuals with CKD and T2D; 

§ For SGLT2i, CV/kidney outcomes trials demonstrate their efficacy in reducing the risk of composite MACE, CV death, all-cause mortality, MI, HHF and kidney outcomes in individuals with T2D with established/high risk of CVD;

^Low-dose pioglitazone may be better tolerated and similarly effective as higher doses.

ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; CKD, chronic kidney disease; HbA1c, glycated hemoglobin; HF, heart failure; GLP-1RAs, glucagon-like peptide-1 receptor agonists; MACE, Major adverse cardiac events; MASH, metabolic dysfunction–associated steatohepatitis; MASLD, metabolic dysfunction-associated steatotic 

liver disease; SGLT2i, sodium–glucose cotransporter-2 inhibitors; T2D, type 2 diabetes; TZD, thiazolidinedione. Standards of Care in Diabetes - 2025: Diabetes Care, January 2025, Vol.48, Supplement 1; Figure 9.3

OR

Goal: Cardiovascular and Kidney Risk Reduction in High-Risk individuals with T2D*

+ASCVD† +Indicators of 

high CVD risk

+HF

Current or prior symptoms of HF with 

documented HFrEF or HFpEF 

+CKD

eGFR < 60 mL/min/1.73 m2 OR albuminuria (ACR ≥ 3.0 mg/mmol (30mg/g)). Repeat 

measurement is required to confirm CKD    

+ASCVD/indicators of high CVD risk~

GLP-1RA#

with proven 

CVD benefit

SGLT2i§

with proven 

CVD benefit

If HbA1c is above goal

• For individuals on a GLP-1RA, consider adding  SGLT2i with proven CVD benefit and vice versa

• Pioglitazone^

SGLT2i§

with proven HF benefit in this 

population

+ CKD (on maximally tolerated dose of ACEi/ARB)

SGLT2i§ with primary evidence

of reducing CKD progression

• SGLT2i can be started with eGFR ≥ 20 mL/min/1.73 m2

• Continue until initiation of dialysis or transplantation

• Glucose-lowering efficacy is reduced with eGFR <45 mL/min/1.73m2

If HbA1C is above goal, for individuals on SGLT2i, consider 

incorporating a GLP-1RA or vice versa

If additional cardiovascular and kidney risk reduction, management of other metabolic comorbidities, 

and/or glycemic lowering is needed

GLP-1RA# with proven CKD benefit

Agents with potential benefit in MASLD or MASH

GLP-1RA, dual GIP and GLP-1RA, pioglitazone, or combination of GLP-1RA with pioglitazone

Use insulin in the setting of decompensated cirrhosis

+ mitigating risk of MASLD or MASH

OR

OR



Achievement and maintenance of weight 

and glycemic management goals in those without established 

ASCVD, CKD or HF (ADA Standards of Care in Diabetes 2025)

ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; CKD, chronic kidney disease; DPP4i, Dipeptidyl peptidase-4 inhibitor; HbA1c, glycated hemoglobin; HF, heart failure; GLP-1RAs, glucagon-like peptide-1 receptor agonists; SGLT2i, sodium–glucose cotransporter-2 inhibitors; T2D, type 2 diabetes; TZD, thiazolidinedione. Standards of Care in Diabetes - 2025: Diabetes Care, January 2025, Vol.48, Supplement 1; Figure 9.3

Goal: Achievement and Maintenance of Weight and Glycemic Goals

Very High: Semaglutide, Tirzepatide 

Intermediate:
GLP-1RA (not listed above), SGLT-2i

Neutral:
Metformin, DPP-4i

High: Dulaglutide, Liraglutide

+ Weight management
+ Achievement and maintenance of glycemic 

goals 

Efficacy for weight loss

If HbA1c is above goal or significant hypoglycemia or hyperglycemia or barriers to care are identified

• Refer to DSMES to support self-efficacy in achievement of treatment goals

• Consider technology (e.g. diagnostic or personal CGM) to identify therapeutic gaps and tailor therapy

• Identify and address SDOH that impact achievement of treatment goals

Metformin or other agent (including combination therapy) that provides adequate EFFICACY 

to achieve and maintain glycemic treatment goals

Prioritize avoidance of hypoglycemia in high-risk individuals

Very High: Dulaglutide (high dose), semaglutide, tirzepatide, insulin

Combination oral, combination injectable (GLP-1RA and insulin)

High: GLP-1RA (not listed above), metformin, pioglitazone, SGLT2i, sulfonylurea

Intermediate: DPP-4i

Efficacy for glucose lowering



SUMMARY

● CKM syndrome is a heatlh disorder due to connections among heart disease, kidney disease, 

diabetes, and obesity leading to poor health outcomes

● CKM syndrome most likely originates from excess and dysfunctional adipose tissue 🡪 effective 

approach to address excess adiposity and related insulin resistance provides the opportunity to 

address the root cause of CKD syndrome

● CKM staging model emphasizes the progressive pathophysiology of CKM syndrome, underscore 

the importance of early detection and intervention of CKM are often associated with greater clinical 

benefit

● Recent evidence demonstrates the benefit of an antihyperglycemic medication such as SGLT2 

inhibitor and GLP-1 RA to manage and prevent adverse CVD events and CKD progression

● GLP-1 RA therapy plays a role in various pathophysiological in CKM syndrome (brain, liver, kidney, 

blood vessels, pancreas, and heart)



Thank You
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