
Circulation

Circulation. 2026;153:e00–e00. DOI: 10.1161/CIR.0000000000001453� TBD TBD, 2026

Circulation is available at www.ahajournals.org/journal/circ

e1

 
*Writing committee members are required to recuse themselves from voting on sections to which their specific relationships with industry may apply; see Appendix 1 for 
detailed information. †ACC/AHA Joint Committee on Clinical Practice Guidelines liaison. ‡Former ACC/AHA Joint Committee on Clinical Practice Guidelines member; 
current member during the writing effort. §ADA representative. ‖ASN representative. ¶The Obesity Association representative. #Patient advocate representative. **JCPM 
representative. ††Former AHA/ACC joint staff; current staff member during the writing effort.
Peer Review Committee Members and AHA/ACC Joint Committee on Clinical Practice Guidelines Members, see page __.
The American Heart Association requests that this document be cited as follows: Ndumele CE, Rodriguez F, Dixon DL, Khan SS, Mukherjee D, Bajaj M, Bangalore S, 
Bozkurt B, Breathett K, Clarke SL, de Boer IH, Ellison DH, Evangelista LS, Heffron SP, Kazi DS, Kulshreshtha A, Lingvay I, Low Wang CC, Mercado CA, Morton JM, 
Neeland IJ, Pagidipati N, Powell-Wiley TM, Rangaswami J, Rao G, Reza N, Saeed A, St. Peter W, Starks JB, Sterling M, Talbot AW, Tran AH, Tuttle KR, VanWagner LB, 
Vest AR, Virani SS. 2026 AHA/ACC/ADA/ASN guideline for the prevention, detection, evaluation, and management of cardiovascular-kidney-metabolic syndrome: 
a report of the American College of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. Circulation. 2026;153:e•••–e•••. doi:  
10.1161/CIR.0000000000001453
© 2026 by the American College of Cardiology Foundation and the American Heart Association, Inc.

CLINICAL PRACTICE GUIDELINES

2026 AHA/ACC/ADA/ASN Guideline for 
the Prevention, Detection, Evaluation, and 
Management of Cardiovascular-Kidney-Metabolic 
Syndrome: A Report of the American College of 
Cardiology/American Heart Association Joint 
Committee on Clinical Practice Guidelines
Developed in Collaboration With and Endorsed by the American Diabetes Association, the Obesity Association, a division of 
the American Diabetes Association, and the American Society of Nephrology

Writing Committee Members* 

Chiadi E. Ndumele, MD, PhD, MHS, FAHA, Chair; Fatima Rodriguez, MD, MPH, FAHA, FACC, Vice Chair;  
Dave L. Dixon, PharmD, FAHA, FACC, BCACP, CLS, JC Liaison†; Sadiya S. Khan, MD, MSc, FAHA, FACC, JC Liaison†; 
Debabrata Mukherjee, MD, MS, FAHA, FACC, JC Liaison‡; Mandeep Bajaj, MBBS, FAHA§;  
Sripal Bangalore, MD, MHA, FAHA, FACC; Biykem Bozkurt, MD, PhD, FAHA, FACC; Khadijah Breathett, MD, MS, FAHA, FACC; 
Shoa L. Clarke, MD, PhD, FAHA; Ian H. de Boer, MD, MS, FAHA‖; David H. Ellison, MD, FASN, FAHA;  
Lorraine S. Evangelista, PhD, RN, FAHA; Sean P. Heffron, MD, MS, MSc, FAHA; Dhruv S. Kazi, MD, MSc, MS, FAHA, FACC; 
Ambar Kulshreshtha, MD, PhD, FAHA; Ildiko Lingvay, MD, MPH, MSCS, FAHA¶; Cecilia C. Low Wang, MD, FAHA;  
Claudia A. Mercado#; John Magaña Morton, MD, MPH, MHA; Ian J. Neeland, MD, FAHA;  
Neha Pagidipati, MD, MPH, FAHA, FACC; Tiffany M. Powell-Wiley, MD, MPH, FAHA; Janani Rangaswami, MD, FAHA; 
Goutham Rao, MD, FAHA; Nosheen Reza, MD, FAHA, FACC**; Anum Saeed, MD, FAHA; Wendy St. Peter, PharmD, FAHA;  
J. Bradley Starks#; Madeline Sterling, MD, MPH, FAHA; Amy W. Talbot, MPH††; Andrew H. Tran, MD, MPH, MS, FAHA;  
Katherine R. Tuttle, MD, FASN, FAHA; Lisa B. VanWagner, MD, MSc, FAHA; Amanda R. Vest, MBBS, MPH, FAHA, FACC;  
Salim S. Virani, MD, PhD, FAHA, FACC

AIM: The “2026 AHA/ACC/ADA/ASN Guideline for the Prevention, Detection, Evaluation, and Management of 
Cardiovascular-Kidney-Metabolic Syndrome” retires, replaces, and expands upon the “2013 AHA/ACC/TOS Guideline for 
the Management of Overweight and Obesity in Adults.” The primary intended audience for this guideline is clinicians who 
care for patients across the spectrum of cardiovascular-kidney-metabolic syndrome, an interrelated condition characterized 
by the interconnections among metabolic risk factors (including obesity and type 2 diabetes), chronic kidney disease, and 
cardiovascular disease.
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METHODS: A comprehensive literature search was conducted from October 29, 2024, to April 14, 2025, to identify clinical 
studies, systematic reviews and meta-analyses, and other evidence conducted on human subjects that were published since 
2015 in English from MEDLINE (through PubMed), EMBASE, the Cochrane Library, the Agency for Healthcare Research 
and Quality, and other selected databases relevant to this guideline.

STRUCTURE: The focus of this clinical practice guideline is to create a living, working document that provides current knowledge 
in the field of cardiovascular-kidney-metabolic syndrome aimed at all practicing cardiologists, endocrinologists, nephrologists, 
and primary care and specialty clinicians who manage these patients.
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TOP TAKE-HOME MESSAGES
	 1.	 Cardiovascular-Kidney-Metabolic Syndrome 

Staging: Cardiovascular-kidney-metabolic (CKM) 
syndrome staging is recommended for youths and 
adults to prevent CKM stage progression, to tailor 
therapy to absolute risk, to reduce cardiovascular 
events and loss of kidney function across the life 
course, and to promote CKM stage regression 
through lifestyle changes and weight loss.

	 2.	 Quantify Risk Using the PREVENT Equations: 
Individuals at risk for cardiovascular disease (CVD) 
(CKM syndrome stage 0-3) should have their risk 
quantified with the PREVENT (Predicting Risk of 
Cardiovascular Disease EVENTS) equations to esti-
mate 10- and 30-year risk for atherosclerotic car-
diovascular disease (ASCVD), heart failure (HF), and 
total CVD. PREVENT estimates inform CKM syn-
drome staging, with ≥20% predicted 10-year CVD 
risk serving as 1 criterion for CKM syndrome Stage 3. 
A ≥7.5% predicted 10-year CVD risk further informs 
the prioritization of pharmacotherapies for the treat-
ment of CKM syndrome.

	 3.	 Routinely Assess for CKM Risk Factors: 
Routine assessments for metabolic risk factors and 
kidney function are recommended among all adults, 
as well as selected assessments for pre-HF, meta-
bolic dysfunction–associated steatotic liver disease 
(MASLD), and obstructive sleep apnea (OSA) in sub-
sets of individuals.

	 4.	 Evaluate and Address Social Determinants 
of Health: Routine assessments for social determi-
nants of health (SDOH) that are closely linked with 
the development of CKM syndrome and its complica-
tions are recommended. Addressing adverse SDOH 
when identified is a key component of holistic care for 
CKM syndrome.

	 5.	 Emphasize Interdisciplinary Care With a 
CKM Coordination Point Person: Use of 

interdisciplinary care models for those with over-
lap among the CKM conditions of type 2 diabetes 
(T2D), chronic kidney disease (CKD), and CVD is 
recommended to facilitate patient-centered care. 
The need for a point person is emphasized, to coor-
dinate efforts of the CKM interdisciplinary team, to 
facilitate implementation of evidence-based care 
and guideline-directed medical therapy (GDMT), 
and to support patients and clinicians.

	 6.	 Assess and Treat Overweight and Obesity: 
Assessments for overweight/obesity and abdominal 
adiposity with both body mass index (BMI) and waist 
circumference are recommended to characterize risk 
related to excess adiposity. Overweight and obesity 
should be addressed to prevent CKM syndrome pro-
gression and to promote CKM syndrome regression. 
Support for lifestyle modification is emphasized, with 
adjunctive use of obesity pharmacotherapies and 
metabolic and bariatric surgery as needed to facilitate 
weight loss.

	 7.	 Utilize Cardioprotective Antihyperglycemic 
Therapies in Diabetes: Among patients with T2D 
with CVD or at increased risk for CVD, in addition 
to lifestyle modification, weight management, and 
risk factor control, utilization of cardioprotective 
antihyperglycemic GDMT is recommended, includ-
ing sodium–glucose cotransporter-2 inhibitors 
(SGLT2i), glucagon-like peptide-1 (GLP-1)–based 
therapy, or both, to improve cardiovascular and kid-
ney outcomes. The choice of agent should be guided 
by clinical comorbidities such as CKD, ASCVD, HF, 
obesity, severe hyperglycemia, and MASLD.

	 8.	 Assess for CKD and Utilize Kidney Protective 
Agents: Use of both estimated glomerular filtration 
rate (eGFR) and urine albumin-to-creatinine ratio 
(UACR) is recommended to characterize CKD and 
guide the use of kidney-protective agents to confer 
both cardiovascular and kidney benefits. For patients 
with CKD and T2D or CKD and albuminuria, renin-
angiotensin system inhibitors (RASi) and SGLT2i 
should be used as first-line therapy. If albuminuria 
persists among patients with CKD and T2D, nonste-
roidal mineralocorticoid receptor antagonist (MRA) 
or a GLP-1–based therapy should be added for fur-
ther kidney and cardiovascular protection.

	 9.	 Address CKM Risk Factors in Patients With 
ASCVD: Management of ASCVD should emphasize 
CKM syndrome comorbidities, including obesity treat-
ment through lifestyle modification, pharmacotherapy, 
and, when appropriate, metabolic and bariatric sur-
gery; the use of cardioprotective antihyperglycemic 
agents for T2D; and the use of kidney-protective 
agents for CKD to reduce the risk for adverse cardio-
vascular events and loss of kidney function.

	10.	 Address CKM Risk Factors in Patients With 
HF: CKM factors should be incorporated into HF 
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management. For heart failure with reduced ejection 
fraction (HFrEF), emphasize the cardiovascular and 
kidney benefits of RASi (angiotensin receptor-neprily-
sin inhibitors [ARNI], angiotensin-converting enzyme 
inhibitors [ACEi], angiotensin II receptor blockers 
[ARB]) and SGLT2i as part of quadruple therapy with 
beta blockers and steroidal MRAs. For heart failure 
with mildly reduced ejection fraction (HFmrEF)/heart 
failure with preserved ejection fraction (HFpEF), use 
SGLT2i as first-line GDMT, add GLP-1–based thera-
pies in patients with obesity or other CKM risk factors, 
and consider nonsteroidal MRAs in those with T2D 
and CKD to reduce adverse cardiovascular events 
and loss of kidney function.

PREAMBLE
Since 1980, the American College of Cardiology (ACC) 
and American Heart Association (AHA) have translated 
scientific evidence into clinical practice guidelines with 
recommendations to improve cardiovascular health. These 
guidelines, based on systematic methods to evaluate and 
classify evidence, provide a foundation for delivering high-
quality cardiovascular care. When applicable, the guidelines 
also provide economic value statements that apply cost-ef-
fectiveness analyses. The methodology for these economic 
value statements can be found in the AHA/ACC State-
ment on Cost Value Methodology.1 The ACC/AHA Guide-
line Core Principles and Development Process publica-
tion describes best practices for cardiology clinicians and 
provides additional background on the methodology used 
in the creation of guidelines.2 Details about the alignment 
between the US Food and Drug Administration (FDA) ap-
proval processes for drugs and devices and the AHA/ACC 
guideline methodology can be found in the Guidance for 
Incorporating FDA Processes publication.3 Guidelines are 
intended to define practices meeting the needs of patients 
in most, but not all, circumstances, and should not replace 
clinical judgment. The ACC and AHA sponsor the develop-
ment and publication of clinical practice guidelines without 
commercial support, and members volunteer their time to 
the writing and review efforts. Guidelines are the official 
policy of the ACC and AHA. For some guidelines, the ACC 
and AHA collaborate with other organizations.

Catherine M. Otto, MD, FAHA, FACC
Chair, ACC/AHA Joint Committee on  

Clinical Practice Guidelines

1. INTRODUCTION
1.1. Methodology and Evidence Review
The recommendations listed in this guideline are ev-
idence-based whenever possible. An initial extensive 
evidence review, which included literature derived from 
research involving human subjects, published in Eng-

lish, and indexed in MEDLINE (through PubMed), EM-
BASE, the Cochrane Library, the Agency for Healthcare 
Research and Quality, and other selected databases 
relevant to this guideline, was conducted from Octo-
ber 2024 to April 2025. Select key studies published 
through November 2025 were added by the guideline 
writing committee as appropriate. The final evidence 
tables summarize the evidence used by the writing 
committee to formulate recommendations. References 
selected and published in the present guideline are not 
all-inclusive.

1.2. Organization of the Writing Committee
The writing committee included representation from gen-
eral, preventive, and interventional cardiology, endocrinol-
ogy, nephrology, bariatric surgery, family practice, internal 
medicine, pediatrics, gastroenterology, cardiovascular 
epidemiology, health economics, advanced practice nurs-
ing, and clinical pharmacology, in addition to patient ad-
vocates. The writing committee included representatives 
from the AHA, ACC, American Diabetes Association 
(ADA), including ADA Obesity Alliance representation, 
and the American Society of Nephrology.

1.3. Relationships With Industry and Other 
Entities
The ACC and AHA have rigorous policies and methods 
to ensure that documents are developed without bias 
or improper influence. The complete policy on relation-
ships with industry and other entities (RWI) can be found 
online. Appendix 1 of this guideline lists writing commit-
tee members’ comprehensive and relevant RWI.

1.4. Peer Review Committee
The Joint Committee appointed a peer review committee 
to review the guideline. The peer review committee com-
prised individuals nominated by the ACC, AHA, and the 
collaborating organizations. Appendix 2 lists reviewers’ 
comprehensive and relevant RWI.

1.5. Scope of the Guideline
This guideline is intended to be a resource for clinical and 
public health professionals. Clinicians should be advised 
that this guideline retires and replaces the previously pub-
lished “2013 AHA/ACC/TOS Guideline for the Manage-
ment of Overweight and Obesity in Adults.” This guideline 
does not provide recommendations regarding the general 
prevention and management of the following conditions: 
blood pressure (BP) management, chronic coronary dis-
ease (CCD), dyslipidemia/blood cholesterol, heart failure 
(HF), or peripheral artery disease (PAD). These topics are 
the focus of other AHA/ACC guidelines as listed in Table 1.
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Table 1.  Associated AHA/ACC Publications

Title Organization
Publication Year 
(Reference)

Guidelines

Primary prevention of CVD ACC/AHA 20192

Prevention of stroke in patients with stroke and transient ischemic attack AHA/ASA 20213

Management of HF AHA/ACC/HFSA 20224

Management of patients with CCD AHA/ACC/ACCP/ASPC/NLA/PCNA 20235

Management of AF ACC/AHA/ACCP/HRS 20236

Management of lower extremity PAD ACC/AHA/AACVPR/APMA/ABC/SCAI/
SVM/SVN/SVS/SIR/VESS

20247

Prevention, detection, evaluation, and management of high BP in adults AHA/ACC/AANP/AAPA/ABC/ACCP/ACPM/
AGS/AMA/ASPC/NMA/PCNA/SGIM

20258

Management of dyslipidemia ACC/AHA/AACVPR/ABC/ACPM/ADA/AGS/
APhA/ASPC/NLA/PCNA

20269

Other Relevant Documents

Value of primordial and primary prevention for CVD AHA 201110

Social determinants of risk and outcomes for CVD AHA 201511

Promoting risk identification and reduction of CVD in women through collaboration with 
OB and GYN

AHA/ACOG 201812

Use of risk assessment tools to guide decision-making in the primary prevention of ASCVD AHA 201913

T2D and HF AHA/HFSA 201914

Cardiovascular considerations in caring for pregnant patients AHA 202015

Obesity and CVD AHA 202116

OSA and CVD AHA 202117

Life’s Essential 8 AHA 202218

Nonalcoholic fatty liver disease and cardiovascular risk AHA 202219

Comprehensive management of cardiovascular risk factors for adults with T2D AHA 202220

CKM health AHA 20231

A synopsis of evidence for the science and clinical management of CKM health syndrome AHA 202321

Novel prediction equations for absolute risk assessment of total cardiovascular disease 
incorporating CKM health

AHA 202322

Person-centered models for cardiovascular care AHA 202323

The role of primary care in achieving Life’s Essential 8 AHA 202424

Opportunities in the postpartum period to reduce CVD risk after APO AHA 202425

Implementation of obesity science into clinical practice AHA 202426

Management of obesity in adults with HF ACC 202527

Use of risk assessment to guide decision-making for BP management in the primary pre-
vention of CVD

AHA 202528

Risk-based primary prevention of HF AHA 202529

Medical weight management for optimization of cardiovascular health ACC 202630

Role of physical activity in obesity treatment and cardiometabolic health AHA 202631

AACVPR indicates American Association of Cardiovascular and Pulmonary Rehabilitation; AANP, American Association of Nurse Practitioners; AAPA, American 
Academy of Physician Associates; ABC, Association of Black Cardiologists; ACC, American College of Cardiology; ACCP, American College of Clinical Pharmacy; ACOG, 
American College of Obstetricians and Gynecologists; ACPM, American College of Preventive Medicine; ADA, American Diabetes Association; AF, atrial fibrillation; 
AGS, American Geriatrics Society; AHA, American Heart Association; AMA, American Medical Association; APhA, American Pharmacists Association; APMA, American 
Podiatric Medical Association; APO, adverse pregnancy outcome; ASA, American Stroke Association; ASPC, American Society for Preventive Cardiology; BP, blood pres-
sure; CCD, chronic coronary disease; CKM, cardiovascular-kidney-metabolic; CVD; cardiovascular disease; GYN, gynecologists; HF, heart failure; HFSA, Heart Failure 
Society of America; HRS, Heart Rhythm Society; NLA, National Lipid Association; NMA, National Medical Association; OB, obstetricians; OSA, obstructive sleep apnea; 
PAD, peripheral artery disease; PCNA, Preventive Cardiovascular Nurses Association; SCAI, Society for Cardiovascular Angiography and Interventions; SGIM, Society 
of General Internal Medicine; SIR, Society of Interventional Radiology; SVM, Society for Vascular Medicine; SVN, Society for Vascular Nursing; SVS, Society for Vascular 
Surgery; T2D, type 2 diabetes; and VESS, Vascular and Endovascular Surgery Society.

D
ow

nloaded from
 http://ahajournals.org by on June 14, 2026



CL
IN

IC
AL

 S
TA

TE
M

EN
TS

 
AN

D 
GU

ID
EL

IN
ES

TBD TBD, 2026� Circulation. 2026;153:e00–e00. DOI: 10.1161/CIR.0000000000001453e6

Ndumele et al 2026 Cardiovascular-Kidney-Metabolic Syndrome Guideline

Table 2.  Applying Class of Recommendation and Level of Evidence to Clinical Strategies, Interventions, Treatments, or  
Diagnostic Testing in Patient Care∗ (Updated December 2024)
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The primary intended audience for this guideline is cli-
nicians who care for patients across the spectrum of car-
diovascular-kidney-metabolic (CKM) syndrome, a condition 
characterized by the interconnections among metabolic 
risk factors (including obesity and type 2 diabetes [T2D]), 
chronic kidney disease (CKD), and cardiovascular disease 
(CVD).1 It aims to provide succinct guidance on the diag-
nosis, staging, treatment, and monitoring of patients with 
CKM syndrome. The clinical recommendations provided 
are intended for adults (≥18 years of age); recommenda-
tions for youths (<18 years of age) are anticipated to be 
the focus of future guideline documents. The guideline 
emphasizes the use of interdisciplinary care models to 
provide patient-centered, harmonized care, as well as the 
importance of addressing adverse social determinants of 
health (SDOH) to facilitate the holistic management of 
CKM syndrome. The guidelines further emphasize lifestyle 
modification and weight management to address the root 
cause of CKM syndrome, excess, and dysfunctional adipos-
ity. For those individuals in later CKM stages, the document 
provides guidance on the use of cardiovascular and kidney-
protective therapies with proven benefits and incorporates 
new updates in cardiovascular risk prediction to inform the 
targeting of preventive therapies. The guideline also pro-
vides statements about the cost value of several therapies 
indicated for the management of CKM syndrome, with a 
focus on providing these statements for brand-name medi-
cations. While these statements are located next to their 
related clinical recommendations, they are not intended to 
inform clinical decision-making for individual patients.

In developing this guideline, the writing committee 
reviewed previously published guidelines and other rel-
evant clinical policy statements. Table 1 contains a list of 
AHA/ACC publications deemed pertinent to this writing 
effort and is intended for use as a resource, thus obviating 
the need to repeat existing guideline recommendations.

1.6. Class of Recommendations and Level of 
Evidence
The Class of Recommendation (COR) indicates the 
strength of recommendation and encompasses the esti-
mated benefit in proportion to risk. The Level of Evidence 
(LOE) rates the quality of scientific evidence supporting 
the intervention on the type, quantity, and consistency of 
data from clinical trials and other sources (Table 2).

2. DEFINITIONS AND CLASSIFICATION
2.1. Definitions
CKM syndrome is a clinical syndrome with stages from 1 
to 4, which are explained in Section 2.3, “CKM Syndrome 
and Stage Definitions.” The writing committee recognizes 
that there are many frequently used terms to define the 
conditions that comprise CKM syndrome, conditions that 

are commonly observed in patients with CKM syndrome, 
and therapies that are used to treat CKM syndrome. 
Therefore, brief definitions are included in this section.

Guideline-directed medical therapy (GDMT): Encom-
passes clinical evaluation, diagnostic testing, and both 
pharmacological and procedural treatments. For these 
and all recommended drug treatment regimens, the 
reader should confirm dosage with product insert mate-
rial and evaluate for contraindications and interactions. 
Recommendations are limited to drugs, devices, and 
treatments approved for clinical use in the United States.

Additional Definitions for Conditions That 
Comprise CKM Syndrome

Clinical atherosclerotic cardiovascular disease 
(ASCVD): Includes a history of acute coronary syndromes, 
myocardial infarction (MI), stable or unstable angina, cor-
onary or other arterial revascularization, stroke, transient 
ischemic attack, or PAD.

Clinical HF: HF with clinical symptomatology includ-
ing heart failure with reduced ejection fraction (HFrEF), 
mildly reduced ejection fraction (HFmrEF), and pre-
served ejection fraction (HFpEF).

T2D: Defined as a complex metabolic disorder char-
acterized by resistance to the action of insulin (insulin 
resistance) and progressive impairment in insulin secre-
tion leading to hyperglycemia.

Obesity: Defined as excess body fat that presents a risk 
to health, diagnosed by a body mass index (BMI) of ≥30 
kg/m2. Abdominal obesity is diagnosed by a waist circum-
ference ≥88 cm among women or ≥102 cm among men.

CKD: Defined as persistently reduced glomerular 
filtration (eGFR <60 mL/min/1.73 m2) or evidence of 
albuminuria (urine albumin-to-creatinine ratio [UACR] 
≥30 mg/g) on at least 2 measurements 3 months apart.

Hypertension: Defined as an elevated systolic BP ≥130 
mm Hg or diastolic BP ≥80 mm Hg based on an average 
of ≥2 careful readings obtained on ≥2 occasions.

Kidney Failure: Defined as an eGFR chronically <15 
mL/min/1.73 m2 (stage 5 CKD) or a chronic need for 
renal replacement therapy (dialysis). It is formerly known 
as “end-stage kidney disease.”

Prediabetes: Elevated glucose levels conferring risk 
for T2D development, defined as a fasting plasma glu-
cose of 100 to 125 mg/dL, impaired glucose tolerance 
(2-hour glucose, 140-199 mg/dL) on a 75-gram oral 
glucose tolerance test, or a glycated hemoglobin A1C 
(HbA1c) of 5.7% to 6.4%.

Pre-HF: Defined as the presence of subclinical 
myocardial disease in terms of structural or functional 
abnormalities, evidence of increased filling pressure, or 
elevated cardiac biomarkers, in the absence of clinical 
HF symptomatology.

Additional Definitions for Conditions That Are 
Common in Patients With CKM Syndrome

Metabolic dysfunction–associated steatotic liver disease 
(MASLD): Characterized by hepatic steatosis in the setting 
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of metabolic risk factors such as obesity or T2D and was 
recently defined to replace nonalcoholic fatty liver disease.

Risk Enhancers for CKM Syndrome Progression: 
Clinical (eg, chronic inflammatory conditions, a history of 
adverse pregnancy outcomes [APOs]), social, or demo-
graphic factors, or a family history of diabetes or kidney 
failure, which are associated with a higher risk of CKM 
syndrome progression and may inform preventive thera-
peutic decisions. While many of these overlap with risk 
enhancers defined in the ACC/AHA/Multisociety 2026 
Dyslipidemia Guideline,1 there are also different factors 
identified for the 2 related but distinct outcomes (eg, 
CKM syndrome progression versus ASCVD).

Lifestyle, Medical, and Surgical Therapies Used to 
Treat CKM Syndrome

Glucagon-like peptide-1 (GLP-1)–Based Therapy 
With Proven Benefit: Pharmacologic agents that mimic 
or enhance the activity of the incretin hormone GLP-1, 
either alone or as part of a dual agonist that also mimics 
the activity of the hormone glucose-dependent insulino-
tropic polypeptide, with evidence for risk reduction in car-
diovascular outcome trials. These may also be referred to 
as “incretin-based” or “incretin-related” therapies.

RASi: A class of drugs that inhibit the renin-angioten-
sin system and include angiotensin-converting enzyme 
inhibitors (ACEi) and angiotensin II receptor blockers 
(ARB), to lower BP, reduce proteinuria, and prevent pro-
gression of CVD and kidney disease.

Renin-Angiotensin-Aldosterone System Inhibitors 
(RAASi): A class of drugs that represent the RASi (eg, 
ACEi, ARB) and additionally include drugs that inhibit the 
aldosterone system (eg, MRAs).

Metabolic and Bariatric Surgery (MBS): A group of 
surgical procedures (eg, gastric bypass, sleeve gastrec-
tomy) performed to induce weight loss and improve met-
abolic health by altering gastrointestinal anatomy and 
physiology to alter energy balance.

Lifestyle Management: Encompasses assessment 
of each individual's baseline behavioral habits and pro-
vides counseling and support regarding healthy lifestyle 
modifications. It includes facilitating heart-healthy eating 
patterns, regular physical activity, avoidance of all nico-
tine-delivery products, healthy sleep habits, and maintain-
ing a healthy weight. This includes the lifestyle elements 
of the American Heart Association’s Life’s Essential 8,2–4 
in addition to stress management.

2.2. Abbreviations
Abbreviations Meaning

ACEi angiotensin-converting enzyme inhibitors

APO adverse pregnancy outcome

ARB angiotensin II receptor blockers

ARNI angiotensin receptor–neprilysin inhibitor

ASCVD atherosclerotic cardiovascular disease

Abbreviations Meaning

BNP B-type natriuretic peptide

BP blood pressure

CAC coronary artery calcium

CCD chronic coronary disease

CI confidence interval

CKD chronic kidney disease

CKM cardiovascular-kidney-metabolic

CVD cardiovascular disease

DOAC direct oral anticoagulants

eGFR estimated glomerular filtration rate

GDM gestational diabetes mellitus

GDMT guideline-directed medical therapy

GIP glucose-dependent insulinotropic polypeptide

GLP-1 glucagon-like peptide-1 

GLP-RA glucagon-like peptide-1 receptor agonist

HbA1c hemoglobin A1c

HDL-C high-density lipoprotein cholesterol

HF heart failure

HFmrEF heart failure with mildly reduced ejection fraction

HFpEF heart failure with preserved ejection fraction

HFrEF heart failure with reduced ejection fraction

HR hazard ratio

Hs high-sensitivity

ICER incremental cost-effectiveness ratio

LDL-C low-density lipoprotein cholesterol

LSG laparoscopic sleeve gastrectomy

LVEF left ventricular ejection fraction

MACE major adverse cardiovascular event

MASLD metabolic dysfunction–associated steatotic liver disease

MBS metabolic and bariatric surgery

MI myocardial infarction

MRA mineralocorticoid receptor antagonist

nsMRA nonsteroidal mineralocorticoid receptor antagonist

NT-proBNP N-terminal prohormone of B-type natriuretic peptide

OR odds ratio

OSA obstructive sleep apnea

PAD peripheral artery disease

PREVENT Predicting Risk of Cardiovascular Disease Events

QALY quality-adjusted life-year

RAASi renin-angiotensin-aldosterone system inhibitors

RASi renin-angiotensin system inhibitors

RCT randomized controlled trial

RR relative risk

RYGB Roux-en-Y gastric bypass

SDOH Social Determinants of Health

SGLT2i Sodium–glucose cotransporter-2 inhibitors

T2D type 2 diabetes

UACR urine albumin-to-creatinine ratio

VKA vitamin K antagonist

VTE venous thromboembolism
(Continued)
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2.3. CKM Syndrome and Stage Definitions
Synopsis
The definition of CKM syndrome (Table 3) reflects the 
substantial interconnections among metabolic risk factors, 
CKD, and CVD, and their synergistic impacts on morbidity 
and mortality, as outlined in the CKM Health Presidential 
Advisory.1 The CKM syndrome definition serves as a start-
ing point to define and describe the stages of CKM syn-
drome, to develop tools to screen and risk-stratify individu-
als for adverse outcomes linked to CKM syndrome, and 
to identify best practices for addressing CKM syndrome 
in clinical practice through resultant prompt initiation of 
evidence-based preventive and treatment strategies.2 The 
multisystem interplay highlighted in the CKM syndrome 
definition further supports the avoidance of siloed subspe-
cialty care for the management of the component condi-
tions within CKM syndrome, emphasizes the importance 
of screening for CKM syndrome in both primary care and 
relevant subspecialty clinics, and underscores the value of 
interdisciplinary collaboration. The definition also recog-
nizes the integral roles of SDOH and lifestyle factors in 
CKM health promotion and preservation across the life 
course. Furthermore, a unifying definition facilitates com-
munication between the scientific and lay communities to 
underscore the importance of identifying CKM syndrome 
and addressing its interconnected components, through 
lifestyle modification, weight management, and targeted 
pharmacotherapies, for advancing public health.

The timely detection of CKM syndrome conditions with 
adverse clinical consequences is an important preventive 
public health opportunity, especially given the availability 
of multiple therapies with proven efficacy. CKM syndrome 
stages (Figure 1) reflect the typical pathophysiologic pro-
gression of CKM syndrome, from excess/dysfunctional 
adiposity (stage 1); to the presence of metabolic risk fac-
tors, CKD, or both (stage 2); to subclinical CVD, or the risk 
equivalents of very high-risk CKD or high predicted CVD risk 
(stage 3); to clinical CVD with concomitant CKM risk factors 
(stage 4). A healthy lifestyle and weight management are 
major deterrents to advancing CKM syndrome stages. The 

staging framework prevents the progression to higher CKM 
syndrome stages, which include the adverse clinical out-
comes of CVD and kidney failure, and highlights the higher 
absolute CVD risk in later stages, when intensified thera-
peutic approaches will have the greatest net clinical benefit. 
CVD is a primary focus because it is the clinical outcome 
with the highest incidence and mortality burden in CKM 
syndrome. However, CKD is also a key focus, with progres-
sively higher risk of CKD per the KDIGO (Kidney Disease: 
Improving Global Outcomes) risk classification (Figure 2) 
corresponding to later CKM stages, owing to increasing car-
diovascular and kidney risk. The diagnostic criteria for CKM 
syndrome staging among adults are presented in Table 4.

2.3.1. Definitions for CKM Stage Components 
Among Youth
Synopsis
Metabolic risk factors and CKD increasingly emerge in youth 
(<18 years) and often persist and progress through adult-
hood. CKM staging is therefore indicated across the life 
course. Definitions for abnormal values of CKM risk factors in 
youth have pediatric-specific thresholds. Due to age-related 
growth changes throughout childhood, BMI percentiles are 
used for youth to diagnose overweight and obesity rather 
than the set BMI values used in adults.1 Specific criteria are in 
Table 5, with additional percentile-based thresholds for class 
2 and 3 obesity. For BP, children aged <13 years are clas-
sified using BP percentiles, whereas children aged 13 to 17 
years are classified using the same BP thresholds as adults. 
Due to insufficient data identifying a specific threshold of 
childhood BP associated with adult cardiovascular outcomes, 
hypertension is defined using the normative BP distribution 
in healthy children.2 Because among adolescents, the cor-
responding BP percentile is sometimes higher than adult 
thresholds, adult thresholds were adopted for adolescents to 
facilitate implementation.3 Abnormal lipid level thresholds in 
children can be seen in Table 5. While a fasting lipid panel 
is preferred for dyslipidemia diagnosis, a nonfasting sample 
can also be used.4 Definitions for abnormal glucose levels in 
children align with adult criteria (Table 5).5

3. EVALUATION AND DIAGNOSIS
3.1. Diagnostic Approach to CKM Staging

Recommendations for Diagnostic Approach to CKM Staging
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 B-NR

	1.	 Among both youth (<18 y) and adults (≥18 y), 
CKM syndrome staging should be performed by 
assessing metabolic risk factors, kidney function 
(calculating eGFR, with additional UACR assess-
ments in CKM stage ≥2), and CVD status to 
support prevention of CKM syndrome stage pro-
gression, promote regression of CKM syndrome, 
and personalize treatment of individuals accord-
ing to their absolute CVD risk and expected net 
benefit of therapies.1–3

Table 3.  CKM Syndrome Definition

Definition CKM syndrome is a systemic disorder characterized by patho-
physiological interactions among metabolic risk factors, CKD, 
and the cardiovascular system, leading to multiorgan dysfunc-
tion and a high rate of adverse cardiovascular outcomes. CKM 
syndrome includes both individuals at risk for CVD due to the 
presence of metabolic risk factors, CKD, or both, and individu-
als with existing CKD or CVD that is potentially related to or 
complicates metabolic risk factors. The increased likelihood of 
CKM syndrome and its adverse outcomes is further influenced 
by unfavorable conditions for lifestyle and self-care resulting 
from policies, economics, and the environment.

Simplified 
Definition

CKM syndrome is a health disorder due to connections 
among heart disease, kidney disease, diabetes, and obesity, 
leading to poor health outcomes.

CKD indicates chronic kidney disease; CKM, cardiovascular-kidney-metabolic; 
and CVD, cardiovascular disease.
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2a B-NR

	2.	 Among adults at intermediate 10-y risk for ASCVD 
(PREVENT-ASCVD 5% to <10%) or select adults 
at borderline risk for ASCVD (PREVENT-ASCVD 
3% to <5%) for whom decisions about preven-
tive therapies remains uncertain, the presence of 
subclinical coronary atherosclerosis identified via 
coronary artery calcium (CAC) can be beneficial 
for informing optimal CVD prevention.4–6

2a B-NR

	3.	 Among adults with increased predicted 10-y 
risk of HF (PREVENT-HF ≥5%), evaluation for 
pre-HF using cardiac biomarkers (natriuretic 
peptides [B-type natriuretic peptide (BNP) and 
N-terminal prohormone of B-type natriuretic pep-
tide (NT-proBNP)], high-sensitivity cardiac tropo-
nin [hs-cTn]) can be beneficial to guide additional 
diagnostic testing (eg, cardiac imaging) and 
coordinated care for optimal HF prevention.7–10

Synopsis

The diagnosis of CKM syndrome stages requires as-
sessment of metabolic health, kidney function, and car-
diovascular risk factors, which enhances the identifica-
tion of frequently unrecognized or asymptomatic CKM 
conditions. Identification of CKM syndrome stages can 
also guide efforts for prevention and treatment and pro-
mote the regression of CKM stage through marked life-
style modification or substantial weight loss. It is impor-
tant that CKM staging be performed when the patient 
is clinically stable, both for accuracy of staging at base-
line and for repeatability and interpretability of changes 
in CKM stage during clinical follow-up. Anthropometric 
assessments ideally include measurement of waist cir-
cumference in addition to BMI, given the central role of 

Figure 1. Stages of CKM Syndrome. 
Adapted with permission from Ndumele et al.1 Copyright 2023 American Heart Association, Inc. The CKM staging construct reflects the progressive 
pathophysiology and increasing absolute CVD risk along the spectrum of CKM syndrome. Stage 0 includes individuals without CKM syndrome 
with normal weight, normal glucose, normal blood pressure, normal lipids, normal kidney function, and no evidence of subclinical or clinical CVD; 
the focus in stage 0 CKM is primordial prevention and preserving cardiovascular health. CKM syndrome stage 1 includes individuals with excess 
adipose tissue, dysfunctional adipose tissue, or both. Excess adiposity is identified by either weight or abdominal obesity, and dysfunctional adipose 
tissue is reflected by prediabetes (elevated glucose or impaired glucose tolerance). CKM syndrome stage 2 includes individuals with metabolic risk 
factors (hypertriglyceridemia, hypertension, metabolic syndrome, or type 2 diabetes), moderate- to high-risk CKD, or both. Although hypertension and 
CKD are usually downstream of metabolic risk factors, the curved arrows represent individuals with nonmetabolic causes of these conditions; the 
risk implications and treatment approaches are similar. CKM syndrome stage 3 includes individuals with subclinical CVD with overlapping CKM risk 
factors (excess/dysfunctional adipose tissue, metabolic risk factors, or CKD) or those with the risk equivalents of very high-risk CKD or high 10-year 
predicted risk (≥20%) using the PREVENT risk equations. CKM syndrome stage 4 includes individuals with clinical CVD (coronary heart disease, HF, 
stroke, PAD, or atrial fibrillation) overlapping with CKM risk factors. Afib indicates atrial fibrillation; ASCVD, atherosclerotic cardiovascular disease; CHD, 
coronary heart disease; CKD, chronic kidney disease; CKM, cardiovascular-kidney-metabolic; CVD, cardiovascular disease; HF, heart failure; KDIGO, 
Kidney Disease: Improving Global Outcomes; PAD, peripheral artery disease; and PREVENT, Predicting Risk of Cardiovascular Disease Events.

Recommendations for Diagnostic Approach to CKM Staging (Continued)

COR LOE Recommendations
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abdominal adiposity in CKM syndrome. Other direct/
anthropometric measurements of body fat, when avail-
able, can provide further characterization of CKM risk. 
Measurement of UACR in addition to eGFR, to fully char-
acterize CKD and related CVD risk, is advised in CKM 
stages 2 to 4 based on the higher observed prevalence 
of abnormal UACR in populations once metabolic risk 
factors or CKD are present. The identification of sub-
clinical CVD (stage 3), either subclinical coronary athero-
sclerosis or pre-HF, can influence clinical management 

through CVD risk reclassification and enhanced prog-
nostication to inform tailored intensified CVD prevention 
strategies for high-risk individuals.

Recommendation-Specific Supportive Text
	 1.	 Staging of CKM syndrome (Table 4) allows iden-

tification and treatment of individuals in different 
CKM syndrome stages according to their absolute 
CVD risk and the expected benefit of risk-reducing 

Figure 2. Kidney Disease: Improving Global Outcomes (KDIGO) Heat Map for Classification of CKD Risk. 
Modified with permission from KDIGO via CC BY NC ND license.3 Copyright 2022, KDIGO: Kidney Disease Improving Global Outcomes. 
Published by Elsevier Inc. on behalf of the International Society of Nephrology. “Treat” means that clinicians should initiate appropriate 
management for patients at risk for CKD progression or for cardiovascular disease as a consequence of CKD. “Refer” means consultation 
with the nephrology service should take place as needed depending on local arrangements regarding frequency of monitoring and timing of 
referral. *Cause reflects the etiology of CKD as diagnosed by the clinician. The majority of CKD cases in CKM syndrome are attributable to 
diabetes, hypertension, and other metabolic risk factors. However, kidney-protective therapies such as angiotensin-converting enzyme inhibitors/
angiotensin II receptor blockers and sodium glucose cotransporter 2 inhibitors have demonstrated kidney and cardiovascular benefits for patients 
with CKD from metabolic etiologies as well as from some other causes. Therefore, the CKM staging construct is relevant for almost all patients 
with CKD. CKD indicates chronic kidney disease; CKM, cardiovascular-kidney-metabolic; GFR, estimated glomerular filtration rate; and KDIGO, 
Kidney Disease: Improving Global Outcomes. The colors depicted in this figure are not reflective of the American Heart Association/American 
College of Cardiology Class of Recommendation/Level of Evidence Table 2.
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therapies. Interventional studies targeting various 
CKM risk factors suggest that earlier detection and 
intervention are often associated with greater clini-
cal benefit. A 10-year longitudinal study conducted 
in the United Kingdom11 evaluated the impact 
of a screening program whereby major risks for 
CVD, identified via screening, were measured and 
recorded. Individuals at high CVD risk were provided 
with health promotion advice using a standardized 
script. Screening was associated with improved 
risk factor levels (BP and cholesterol) and health 
behaviors. Prospective cohort studies have also 
contributed evidence that individuals can expect to 
benefit from preventive therapy based on risk-factor 
burden. A multicohort modeling study showed that 

measurement of clinical predictors of CVD (such as 
those utilized in CKM staging) was able to estimate 
individual-level prognosis and treatment-effects in 
terms of improved 10-year risk, lifetime risk, and life 
expectancy free of CVD.1 Risk factor assessment, 
as required for CKM staging, enables quantification 
of the 10- and 30-year risk for ASCVD, HF, and total 
CVD using the PREVENT equations.12

	 2.	 CAC assessment improves prediction of ASCVD4,5 
and selection of patients for treatment with aggres-
sive ASCVD risk factor modification (ie, statin 
therapy).6 Data from MESA (Multi-Ethnic Study of 
Atherosclerosis)4 showed that CAC is strongly asso-
ciated with a 10-year risk of incident ASCVD, inde-
pendent of standard risk factors, and similarly across 

Table 4.  CKM Staging Definitions and Diagnostic Criteria for Adults

Stages of CKM Syndrome Staging Criteria and Definition

Stage 0: No CKM risk factors Individuals with normal BMI and waist circumference, normoglycemia, normotension, normal lipid profile, and no evidence of 
CKD or subclinical or clinical CVD

Stage 1: Excess or dysfunctional 
adiposity

Individuals with overweight/obesity, abdominal obesity, or dysfunctional adipose tissue, without the presence of other meta-
bolic risk factors or CKD:

BMI ≥25 kg/m2 (or ≥23 kg/m2 if Asian ancestry), waist circumference ≥88/102 cm in women/men (or if Asian ancestry 
≥80/90 cm in women/men), or

Fasting blood glucose ≥100 to 125 mg/dL or HbA1c between 5.7% and 6.4%*

Stage 2: Metabolic risk factors, 
CKD, or both

Individuals with metabolic risk factors, moderate-high–risk CKD, or both:

hypertension (SBP ≥130 mm Hg, DBP ≥80 mm Hg or use of antihypertensive medications)

hypertriglyceridemia (≥150 mg/dL)

MetS (per AHA/NHLBI criteria)†

T2D (fasting blood glucose ≥126 mg/dL or HbA1c ≥6.5%)

and/or moderate-to-high risk CKD per the KDIGO risk categorization

Stage 3: Subclinical CVD in 
CKM

Subclinical CVD (subclinical coronary atherosclerosis or pre-HF) among individuals with excess/dysfunctional adiposity, or 
other metabolic risk factors, or CKD; or a risk equivalent of subclinical CVD:

Subclinical coronary atherosclerosis principally diagnosed as CAC with Agatston score ≥100 (moderate to severe inci-
dental CAC, subclinical coronary atherosclerosis by coronary catheterization/CT angiography, or low ankle-brachial index 
without claudication symptoms also meet criteria)

Pre-HF diagnosed by elevated cardiac biomarkers (NT-proBNP ≥125 pg/mL, hs-cTnT ≥14 ng/L for women and ≥22 ng/L 
for men, hs-cTnI ≥10 ng/L for women, and ≥12 ng/L for men) or by echocardiographic parameters,‡ with a combination of 
the 2 indicating highest HF risk.

Risk equivalents of subclinical CVD:

Very high-risk CKD (stages G4-G5 CKD or very high-risk per the KDIGO risk classification§)

Predicted 10-y CVD risk ≥20% using PREVENT-CVD

Stage 4: Clinical CVD in CKM Clinical CVD (coronary heart disease, HF, stroke, PAD, AF) among individuals with excess/dysfunctional adiposity, other 
CKM risk factors, or CKD

Stage 4a: no kidney failure

Stage 4b: kidney failure present (eGFR <15 mL/min/1.73m2 or need for chronic kidney replacement therapy)

*Individuals with gestational diabetes should receive intensified screening for prediabetes after pregnancy.
†MetS is defined by the presence of 3 or more of the following: 1) waist circumference ≥88 cm for women and ≥102 cm for men (≥80 cm for women and ≥90 cm for 

men if Asian ancestry); 2) high-density lipoprotein cholesterol <40 mg/dL for men and <50 mg/dL for women; 3) triglycerides ≥150 mg/dL; 4) elevated blood pressure 
(SBP ≥130 mm Hg or DBP ≥80 mm Hg and/or use of antihypertensive medications); and 5) fasting blood glucose ≥100 mg/dL.

‡CAC >100 threshold based on high absolute CVD risk with an impact on therapeutic decision-making.
§KDIGO risk classification for moderate-high–risk CKD: stages G1-G2 with A2-A3, stage G3a with A1-A2, or stage G3b with A1; for very high-risk CKD: stages 

G3a with A3, stage G3b with A2-A3, or stages G4-G5 CKD. A1 albuminuria is UACR <30 mg/g; A2 albuminuria is UACR 30 to <300 mg/g; A3 albuminuria is UACR 
≥300 mg/g.

AF indicates atrial fibrillation; AHA/NHLBI, American Heart Association/National Heart, Lung, and Blood Institute; BMI, body mass index; CAC, coronary artery 
calcium; CKD, chronic kidney disease; CKM, cardiovascular-kidney-metabolic; CT, computed tomography; CVD, cardiovascular disease; DBP, diastolic blood pressure; 
HbA1c, hemoglobin A1c; HF, heart failure; hs-cTnI, high sensitivity-cardiac troponin I; hs-cTnT, high sensitivity-cardiac troponin T; KDIGO, Kidney Disease: Improving 
Global Outcomes; MetS, metabolic syndrome; NT-proBNP, N-terminal prohormone of B-type natriuretic peptide; PAD, peripheral artery disease; SBP, systolic blood pres-
sure; T2D, type 2 diabetes; and UACR, urine albumin-to-creatinine ratio.
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demographic groups. CAC scores appear to dem-
onstrate a logarithmic increase in risk, with no clear 
evidence of a risk plateau. For example, individuals 
with a CAC score ≥1000 have a greater risk of CVD 
and all-cause mortality than those with a CAC score 
of 400 to 999.5 CorCal (Effectiveness of a Proactive 
Cardiovascular Primary Prevention Strategy, With or 
Without the Use of CAC Screening, in Preventing 
Future MACE)6 randomized 601 primary prevention 
patients to CAC (n=302) or risk calculator guidance 
(n=299) for primary prevention; the CAC arm had 
a greater reclassification of risk compared with the 
group using a risk calculator. At 1 year, statin adher-
ence was superior, low-density lipoprotein cholesterol 
(LDL-C) levels were lower, and estimated costs were 
similar or reduced in the CAC arm. Given the impact of 
CAC measures on risk reclassification, CAC assess-
ments can be considered as per the 2026 ACC/
AHA/Multisociety dyslipidemia guideline13 among 
individuals with borderline-intermediate 10-year risk 
(PREVENT ASCVD 3% to 10%) when decisions 
regarding preventive therapies are uncertain.

	 3.	 Elevations of cardiac biomarkers (BNP, 
NT-proBNP,7,8 or hs-cTn9) or structural or functional 
abnormalities on cardiac imaging (eg, echocardiog-
raphy10) identify individuals with pre-HF who are 
at increased HF risk, with the co-occurrence of 
the 2 indicating greatest absolute HF risk.14 The 
STOP-HF (St. Vincents Screening to Prevent HF) 
trial7 among patients aged ≥40 years with at least 
1 CVD risk factor demonstrated that BNP testing, 
with reflexive echocardiography and referral for 
coordinated care in those with BNP ≥50 pg/mL, 
was associated with an approximately 45% lower 
odds of developing left ventricular dysfunction or 
HF. Large, multiregional datasets demonstrate that 
cardiac biomarkers improve HF risk prediction. 
Left atrial enlargement, left ventricular hypertrophy, 
abnormal global longitudinal strain, and elevated 
E/e′ by echocardiography are all independent pre-
dictors of incident HF.10 When a diagnosis of pre-HF 
is not known, a 10-year PREVENT-HF risk estimate 
≥5% can be considered for selected cardiac bio-
marker testing, given a similar 3% to 5% 10-year 
incident HF risk associated with elevated cardiac 
biomarkers in community-based cohorts.15–18 This 
can identify those at increased HF risk and inform 
coordinated preventive care, with the potential con-
sideration for cardiac imaging to refine risk estima-
tion.15–18 Evidence also supports cardiac biomarker 
testing based on age and CKM risk factors (eg, 
age ≥40 years and at least 1 CKM risk factor as in 
STOP-HF7); however, such an approach has a lower 
yield than a strategy guided by an integrated mea-
sure of HF risk (PREVENT-HF).19,20 The incremen-
tal prognostic value of cardiac biomarker testing 

Table 5.  Diagnostic Criteria for Obesity, Hypertension,  
Dyslipidemia, and Diabetes in Youth (<18 years)

Health Factor Criteria

Overweight 
and Obesity1

Overweight: BMI ≥85th to <95th percentile

Obesity: BMI ≥95th percentile

Severe Obesity: BMI ≥120% of the 95th percentile

Class 2 Obesity: BMI ≥120% to <140% of the 95th 
percentile or a BMI ≥35 kg/m2 to <40 kg/m2, whichever 
is lower based on age and sex

Class 3 Obesity: ≥140% of the 95th percentile or BMI 
≥40 kg/m2, whichever is lower based on age and sex

Blood  
Pressure2

Age <13 y

Normal: <90th percentile

Elevated: ≥90th percentile to <95th percentile or 120/80 
mm Hg to <95th percentile (whichever is lower)

Stage 1 Hypertension: ≥95th percentile to <95th 
percentile + 12 mm Hg, or 130/80 to 139/89 mm Hg 
(whichever is lower)

Stage 2 Hypertension: ≥95th percentile + 12 mm Hg, 
or ≥140/90 mm Hg (whichever is lower)

Age ≥13 y

Normal: <120/<80 mm Hg

Elevated: 120/<80 to 129/<80 mm Hg

Stage 1 Hypertension: 130/80 to 139/89 mm Hg

Stage 2 Hypertension: ≥140/90 mm Hg

Dyslipidemia4 Fasting Lipid Panel

Total cholesterol ≥200 mg/dL

HDL-C <40 mg/dL

LDL-C ≥130 mg/dL

Triglycerides

0–9 y: ≥100 mg/dL

10–19 y: ≥130 mg/dL

Non-HDL-C ≥145 mg/dL

Nonfasting Lipid Panel

Non–HDL-C ≥145 mg/dL

HDL-C <40 mg/dL

Abnormal  
Glucose5

Prediabetes

Fasting plasma glucose 100–125 mg/dL

OR

HbA1c 5.7%–6.4%

OR

2-h plasma glucose during 75-g oral glucose tolerance 
test 140–199 mg/dL

Diabetes
Fasting plasma glucose ≥126 mg/dL

OR

HbA1c ≥6.5%

OR

2-h plasma glucose during 75-g oral glucose tolerance 
≥200 mg/dL

OR

Random plasma glucose ≥200 mg/dL in individual with 
classic symptoms of hyperglycemia or hyperglycemic crisis

BMI indicates body mass index; h, hour; HbA1c, hemoglobin A1c; HDL-C, high-
density lipoprotein cholesterol; and LDL-C, low-density lipoprotein cholesterol.
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among individuals with advanced CKD or ASCVD is 
unclear, given the very high prevalence of elevated 
biomarkers in these subgroups.

3.1.1. Longitudinal Diagnostic Assessment for all 
CKM Stages

Recommendation for Longitudinal Diagnostic Assessment for all 
CKM Stages
Referenced studies that support recommendations are summarized 
in the evidence table.

COR LOE Recommendations

1 B-NR

	1.	 Among all adults with or at risk for CKM syn-
drome, it is recommended to measure BMI and 
waist circumference at least annually to identify 
the risk for CKM stage progression.1,2

1 B-NR

	2.	 Among all adults without CKM syndrome (CKM 
stage 0), it is recommended to assess lipids, gly-
cemia, and kidney function (to calculate eGFR) at 
least every 5 y and BP at least annually to ensure 
timely identification of CKM risk factors for opti-
mal CVD prevention.3,4

1 B-NR

	3.	 Among adults with CKM stage 1, it is recom-
mended to assess lipids, glycemia, and kidney func-
tion (to calculate eGFR) at least every 2 to 3 y and 
BP at least annually to ensure timely identification 
of CKM risk factors and to facilitate timely risk fac-
tor modification for optimal CVD prevention.5–9

1 B-NR

	4.	 Among adults in CKM stages 2 and above, it is 
recommended to assess lipids, glycemia, and BP 
at least annually to inform the optimal prevention 
and management of CVD.10–13

1 B-NR

	5.	 Among adults in CKM stages 2 and above, 
assessments of both eGFR and UACR are rec-
ommended at least annually to characterize risk 
related to CKD and to guide the prevention and 
management of CVD and kidney disease.14–16

Synopsis
Longitudinal monitoring of CKM factors is important to 
inform clinicians and patients about the onset or progres-
sion of CKM syndrome. The earlier identification of CKM 
risk factors and the timely initiation of related therapies 
to mitigate risk associated with diabetes, hypertension, 
dyslipidemias, and CKD are associated with improved 
clinical outcomes. Excess and dysfunctional adipose tis-
sue, particularly visceral adiposity, are at the root of CKM 
syndrome, and excess adiposity is a modifiable risk fac-
tor across all CKM syndrome stages.1 Hence, BMI and 
waist circumference should be assessed annually for 
those with, and at risk for, CKM syndrome. As per existing 
guidelines, annual assessment of BP is also recommend-
ed for all adults.17 The approach to longitudinal monitor-
ing of other CKM factors depends on CKM stage (Figure 
3). Regular assessments of lipids, glycemia, and kidney 
function (eg, eGFR) are recommended with increasing 
frequency for higher CKM stages, as the risk for progres-
sive metabolic and kidney disease increases along the 
CKM spectrum.13,18–21 For individuals with CKM stage 2 
or higher, annual evaluation of CKM factors should in-
clude dual assessment of kidney health with both eGFR 

and UACR. Together, these 2 markers are necessary to 
adequately diagnose CKD, and they have complementary 
prognostic and therapeutic implications.2,3

Recommendation-Specific Supportive Text
	 1.	 Addressing overweight and obesity is central to 

CKM health, as excess and dysfunctional adipos-
ity are the principal drivers for the development of 
metabolic risk factors and CKD, with subsequent 
increased CVD risk.2,22,23 Visceral adiposity contrib-
utes to inflammation and insulin resistance, with 
resultant multisystem pathology that leads to pro-
gressive CKM syndrome. Regular anthropomet-
ric assessments over the life course are therefore 
important for the early detection of CKM risk.24,25 
The avoidance of weight gain with aging is associ-
ated with a lower likelihood of developing metabolic 
risk factors.2 Annual screening for overweight (BMI 
≥25 to <30 kg/m2) and obesity (BMI ≥30 kg/m2) is 
supported by multiple clinical guidelines.18,26 In some 
population subgroups, such as Asian Americans, a 
BMI cut-off of ≥23 kg/m2 is suggested for over-
weight due to increased metabolic risk at relatively 
low levels of weight.27,28 BMI is limited, as it does 
not reflect body composition, particularly abdominal 
obesity that drives CKM risk. Using both BMI and 
waist circumference provides complementary prog-
nostic information regarding risk for future metabolic 
derangements, incident CVD, and mortality. While 
waist-hip ratio provides improved characterization of 
metabolic and cardiovascular risk than waist circum-
ference, challenges of complexity of measurement 
and lack of standardization make it less ideal for use 
in clinical settings.18,29–32

	 2.	 The emergence of hypertension and elevations in bio-
markers such as triglycerides and glucose are critical 
indicators of cardiometabolic and kidney health.4,33–35 
Preventing the development of hypertension reduces 
risk more than treating existing hypertension.36,37 As 
per current guidelines, BP should ideally be checked 
at every visit, with a goal of <130/80 mm Hg for 
most individuals.17 High triglycerides and low high-
density lipoprotein cholesterol (HDL-C) are markers 
of insulin resistance, with high triglycerides having 
a potential causal impact on atherosclerotic CVD.38 
Lipid testing, which includes these measures, is rec-
ommended every 5 years among healthy adults in 
current guidelines.21 Assessments for prediabetes 
or diabetes with fasting blood glucose, HbA1c, or 
oral glucose tolerance tests are critical because of 
the strong association of hyperglycemia with cardio-
vascular and kidney disease.39,40 Among individuals 
with normal weight, hyperglycemia more commonly 
develops among non-White individuals, so system-
atic assessments in all adults, regardless of BMI, 

D
ow

nloaded from
 http://ahajournals.org by on June 14, 2026

https://www.ahajournals.org/doi/suppl/10.1161/CIR.0000000000001453


CLINICAL STATEM
ENTS 

AND GUIDELINES

Circulation. 2026;153:e00–e00. DOI: 10.1161/CIR.0000000000001453� TBD TBD, 2026 e15

Ndumele et al 2026 Cardiovascular-Kidney-Metabolic Syndrome Guideline

may promote more equitable identification of hyper-
glycemia.3 Early detection of decreased eGFR also 
confers clinical benefits. In CKM stage 0, assess-
ments for glycemia and kidney function at least 
every 5 years will allow for comprehensive CKM risk 
assessments that coincide with the guideline-rec-
ommended timeline for lipid assessments in healthy 
adults, and for quantification of CVD risk with the 
PREVENT equations.

	 3.	 Individuals with CKM stage 1 due to overweight and 
obesity are at increased risk for developing metabolic 
risk factors and CKD compared with those who have 
a normal weight without risk factors (CKM stage 
0).5,6,41 Even in the absence of these metabolic risk 
factors, excess weight is associated with increased 
cardiovascular risk, particularly for HF.6,42 Studies of 
“metabolically healthy obesity” have found that over 
4 to 5 years of follow-up, approximately 30% to 
45% develop metabolic syndrome or diabetes.43,44 

Because of the high short-term risk for diabetes 
development among those with overweight and obe-
sity, major societies and the US Preventive Services 
Task Force recommend assessments for metabolic 
syndrome and diabetes every 3 years in those with 
excess weight.35,42,45 Among adults with prediabetes, 
the risk for incident diabetes is very high,7,8 indicating 
a need for even more intensive surveillance for T2D, 
with major societies recommending yearly assess-
ments for T2D in those with prediabetes.45 Intensified 
surveillance is also warranted in those with prior ges-
tational diabetes (GDM), due to increased T2D risk.46 
Earlier onset of metabolic risk factors is associated 
with increased risk for CVD and mortality, motivating 
the timely identification and treatment of risk fac-
tors.47–49 Thus, assessments for metabolic risk fac-
tors and eGFR in CKM stage 1 should occur at least 
every 2 to 3 years, to ensure the timely identification 
of CKM risk factors and resultant CKM restaging.

Figure 3. Longitudinal Assessments for Adults According to Baseline CKM Syndrome Stage. 
Systematic assessments for CKM risk factors allow for the timely detection of risk factors and the quantification of cardiovascular risk using 
the PREVENT equations. The frequency and intensity of assessments for CKM syndrome risk factors increase with higher CKM stages. Annual 
assessments for anthropometrics and BP should be performed for all patients. Additional assessments for lipids, glycemia, and eGFR should 
occur at least every 5 years in CKM stage 0 and more frequently every 2 to 3 years in CKM stage 1. In CKM stage 2, with the presence of 
metabolic risk factors, CKD, or both, these assessments should occur yearly. Furthermore, the higher prevalence of albuminuria in CKM stage 
2 supports yearly assessments for UACR to fully assess for CKD and related cardiovascular risk. BMI indicates body mass index; BP, blood 
pressure; CKM, cardiovascular-kidney-metabolic; eGFR, estimated glomerular filtration rate; and UACR, urine albumin-to-creatinine ratio.
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	 4.	 The presence of metabolic risk factors (excess 
weight, high waist circumference, high BP, high tri-
glycerides, low HDL-C, and hyperglycemia) is asso-
ciated with increased risk for CVD, with experimental, 
genetic, and interventional data supporting a causal 
association for all except for low HDL-C.10–12,50 
Additionally, the identification of metabolic syndrome 
indicates greater risk for diabetes and CVD, as well 
as a greater likelihood of additional pathophysiologic 
abnormalities contributing to CVD, including systemic 
inflammation, a higher number of LDL particles, pro-
thrombosis, and endothelial dysfunction.50,51 Among 
individuals with diabetes, glycemic assessments 
should be performed using HbA1c as a measure of 
glycemic control over the preceding 2 to 3 months, 
which indicates risk for microvascular and macro-
vascular complications.52 Because of the interrelat-
edness of metabolic risk factors in CKM syndrome, 
their co-occurrence is common, supporting the need 
for collective evaluation for metabolic risk factors. 
Metabolic risk factors assessments at least yearly in 
CKM stage 2 can support the early intensification 
of lifestyle modification and pharmacotherapies as 
needed to address abnormal risk factor levels and 
reduce risk for cardiovascular events and CKD pro-
gression. More timely initiation of therapy is associ-
ated with improved cardiovascular clinical outcomes 
among individuals with hypertension, diabetes, and 
dyslipidemias.18,53

	 5.	 The diagnosis of CKD includes assessment of both 
eGFR and UACR, with CKD diagnosed by either 
chronic eGFR <60 mL/min/1.73 m2 or UACR ≥30 
mg/g.54 Most individuals with CKD are unaware of 
their CKD diagnosis.55 Most CKD is attributable to 
the metabolic risk factors of T2D and hypertension. 
The increased prevalence of albuminuria among 
those with these metabolic risk factors or lower 
eGFR warrants regular dual testing with eGFR and 
UACR for case finding.16,55 Additionally, in patients 
with known CKD, the presence of albuminuria 
informs therapeutic approaches for reducing CKD-
related risk (Section 5.5.4, “Management of CKD 
in CKM Syndrome Stage 2 to 3”). As reflected in 
the KDIGO heat map (Figure 2), eGFR and UACR 
provide complementary and additive prognostic 
information regarding risks for progressive CKD, 
CVD, and mortality.15 GFR is commonly estimated 
in clinical practice using creatinine-based formulas. 
Estimated GFR using both creatinine and cystatin 
C provides better accuracy than eGFR using either 
marker alone; however, the availability of cystatin 
C measurement is limited.14 While at least annual 
assessment of eGFR and UACR is recommended 
for case finding in CKM stage 2, more frequent 
assessments (every 3 to 6 months) can be consid-
ered in those with advanced CKD to prognosticate 

or reclassify kidney and CVD risk as per the KDIGO 
guidelines.54

3.2. Social Determinants of Health Assessments
Recommendations for Social Determinants of Health Assessment
Referenced studies that support recommendations are summarized 
in the evidence table.

COR LOE Recommendations

1 B-NR

	1.	 In adults with or at risk for CKM syndrome (≥18 
y), routine screening with a tool (Table 6) validated 
for assessing SDOH is recommended to inform 
the implementation of patient-centered care.1–7

1 B-NR

	2.	 In youth with or at risk for CKM syndrome (<18 y 
of age), routine screening of their caregivers with 
a tool (Table 7) validated for assessing caregiver 
SDOH is recommended to inform the implemen-
tation of patient-centered care.8–10

Synopsis
SDOH, the nonmedical risk factors impacting disease 
risk and health outcomes, play a critical role in CKM 
health across the life course.11–14 Adverse SDOH at mul-
tiple levels directly impact health behaviors. For youth 
populations, SDOH promote early life adversity during 
critical developmental periods, directly affecting cardio-
vascular health into adulthood.12 Multilevel SDOH also 
modify biological pathways that promote cardiometabol-
ic risk.11,15 Through these mechanisms, adverse SDOH 
lead to CKM risk factor development.16–20 Adverse 
SDOH also impair both self-care and engagement with 
the health care system. Ultimately, adverse SDOH have 
downstream consequences on cardiovascular and all-
cause mortality11,14 and contribute to disparities in CVD 
mortality.21 Therefore, SDOH are critical to evaluating 
and mitigating risk for CKM syndrome and are central 
to the CKM syndrome care model.5–7,20 The importance 
of SDOH in CKM syndrome is further reflected by the 
inclusion of the social deprivation index, a place-based 
measure of SDOH, in the PREVENT equation. Adverse 
SDOH that are identified in screening in the clinical set-
ting should be addressed as part of the CKM interdisci-
plinary care model (Section 5.1, “Interdisciplinary Care”).

From a patient perspective, while social needs screen-
ing is generally acceptable, it is essential to clearly com-
municate the link between SDOH and CKM-related 
outcomes to promote patient activation and engagement 
in the screening and referral process.22,23 Medicare and 
Medicaid reimburse for SDOH assessments every 6 
months in outpatient settings and annually during hospital 
stays; however, assessing social needs at every visit may 
better support CKM prevention and management.24–26

Recommendation-Specific Supportive Text
	 1.	 For adults with CKM syndrome, routine screening of 

SDOH and related social needs can be integrated 

D
ow

nloaded from
 http://ahajournals.org by on June 14, 2026

https://www.ahajournals.org/doi/suppl/10.1161/CIR.0000000000001453


CLINICAL STATEM
ENTS 

AND GUIDELINES

Circulation. 2026;153:e00–e00. DOI: 10.1161/CIR.0000000000001453� TBD TBD, 2026 e17

Ndumele et al 2026 Cardiovascular-Kidney-Metabolic Syndrome Guideline

into health care delivery to identify nonmedical fac-
tors that can be addressed when implementing 
patient-centered care. Individual- and neighborhood-
level or structural SDOH and related social needs 
can be assessed through validated screening tools.1 

Table 6.  SDOH Screening Tools for Adult Populations With 
or at Risk for CKM Syndrome

Social Determinants of 
Health Screening Tool

Essential or Core Domains Assessed 
by the Screening Tool

SDOH Screening Tools for Adults

Health Leads29 Exposure to violence

Financial strain

Food insecurity

Housing instability

Sociodemographic information

Transportation challenges

Utility needs

Centers for Medicare &  
Medicaid Innovation:  
Accountable Health  
Communities (AHC) HRSN 
Screening Tool30

Food insecurity

Housing instability

Interpersonal safety

Transportation problems

Utility help needs

AAFP: The EveryONE  
Project31

Childcare

Employment

Education

Finances

Food

Housing

Interpersonal safety

Transportation

Utilities

PRAPARE Implementation and 
Action Toolkit32

Family and home

Money and resources

Social and emotional health

Sociodemographics

OCHIN: Social  
Determinants of Health  
Electronic Health Record Tools 
in Community Health Centers33

Education

Exposure to violence

Financial resource strain

Food insecurity

Health behaviors (alcohol use, race, eth-
nicity, tobacco use and exposure, physi-
cal inactivity)

Housing insecurity

Mental health (depression, social isola-
tion, stress)

HealthBegins Upstream Risks 
Screening Tool34,35*

Economic stability

Education

Food insecurity

Housing insecurity

Social and community context

Neighborhood and physical environment

Health behaviors (physical activity, di-
etary pattern)

Modified with permission from Ndumele et al.40 Copyright 2023 American 
Heart Association, Inc. International Classification of Diseases, Tenth Revision 
(ICD-10) Z codes are for supplemental reporting purposes and are not primary 
diagnosis codes. Z55 indicates problems related to education and literacy; Z57, 
occupational exposure to risk factors; Z58, problems related to physical environ-
ment; Z59, problems related to housing and economic circumstances; and Z60.9, 
problems related to social environment, unspecified.
*Not yet validated or validity not specified.
AAFP indicates American Academy of Family Physicians; CKM, cardiovascular-

kidney-metabolic; HRSN, Health-Related Social Needs; OCHIN, Oregon Community 
Health Information Network; PRAPARE, Protocol for Responding to and Assessing 
Patients’ Assets, Risks, and Experiences; SDOH, social determinants of health.

Table 7.  SDOH Screening Tools for Caregivers of Youth 
Populations With or at Risk for CKM Syndrome

Social Determinants of 
Health Screening Tool

Essential or Core Domains Assessed by the 
Screening Tool

Screening Tools for Caregivers of Youth

HealthBegins Upstream 
Risks Screening 
Tool34,35*

Economic stability

Education

Food insecurity

Housing insecurity

Social and community context

Neighborhood and physical environment

Health behaviors (physical activity, dietary pattern)

Child ACE Tool36* Education: parental education

Family context: suspected child maltreatment, 
intimate partner violence in the household, men-
tal illness in the household, substance abuse in 
the household, household member is incarcer-
ated, parental marital status

SEEK PSQ37 Economic stability: food insufficiency

Family context: parental intimate partner 
violence, parental depression, parental stress, 
parental substance or alcohol use disorder, to-
bacco use within home, gun in home, help with 
childcare when needed

Health and health care: smoke alarm needed, 
contact information for poison control needed

IHELLP Screening 
Tool38

Economic stability: food insufficiency, housing 
instability

Education: concerns about child’s education 
needs

Family context: violence in the household

Health and health care: concerns about 
child’s health insurance

Neighborhood environment: concerns about 
physical conditions of housing

WE CARE Screening 
Tool39

Economic stability: food insufficiency, hous-
ing instability, difficulty paying bills, parental 
employment

Education: parental education, lack of childcare

Family context: intimate partner violence in 
household, parental depression symptoms, alco-
hol or substance use disorder in household

Modified with permission from Ndumele et al.40 Copyright 2023 American 
Heart Association, Inc. International Classification of Diseases, Tenth Revision 
(ICD-10) Z codes are for supplemental reporting purposes and are not primary 
diagnosis codes. Z55 indicates problems related to education and literacy; Z57, 
occupational exposure to risk factors; Z58, problems related to physical environ-
ment; Z59, problems related to housing and economic circumstances; and Z60.9, 
problems related to social environment, unspecified.
*Not yet validated or validity not specified.
ACE indicates Adverse Childhood Experiences; CKM, cardiovascular-kidney-

metabolic; IHELLP, Income, Housing, Education, Legal Status, Literacy, and Per-
sonal Safety; SDOH, social determinants of health; SEEK PSQ, Safe Environ-
ment for Every Kid Parent Screening Questionnaire; and WE CARE, Well Child 
Care, Evaluation, Community Resources, Advocacy, Referral, Education.

D
ow

nloaded from
 http://ahajournals.org by on June 14, 2026



CL
IN

IC
AL

 S
TA

TE
M

EN
TS

 
AN

D 
GU

ID
EL

IN
ES

TBD TBD, 2026� Circulation. 2026;153:e00–e00. DOI: 10.1161/CIR.0000000000001453e18

Ndumele et al 2026 Cardiovascular-Kidney-Metabolic Syndrome Guideline

Screening tools developed for adult populations vary 
widely, but essential domains that are important for cli-
nicians to evaluate include financial strain, food insecu-
rity, housing instability, safety and exposure to violence, 
transportation challenges, and utility needs (Tables 6 
and 7). Additional domains that can be screened in 
adult populations are family/social support, health 
behaviors, health literacy, and mental health.3 Limited 
interventional studies have shown improvement in 
BP, lipids, tobacco cessation, and fruit and vegeta-
ble intake resulting from assessing and addressing 
adverse SDOH.27 Screening tools can be embedded 
by clinicians into electronic health records to reduce 
barriers to utilization,2,4 such as difficulty incorporating 
screening into patient workflow. Additional challenges 
to SDOH screening include limited standardization of 
screening methods and data elements, concerns for 
privacy, particularly in small, rural communities, and the 
need for optimizing referral systems and interventions 
to address social needs.2,28

	 2.	 While some SDOH screening tools have been vali-
dated for all ages, specific screening tools have been 
developed for caregivers of youth populations (Table 7).  
Screening caregivers of youth populations for SDOH 
identifies childhood exposures to social factors that 
can influence CKM health across the life course.9 
Essential SDOH domains to screen among caregiv-
ers of youth patients with CKM syndrome include 
economic stability, education, family context, health 
and health care access, and neighborhood environ-
ment.9 Some of the SDOH screening tools for care-
givers of youth populations have been validated and 
assessed for reliability.9 Additional individual and 
neighborhood-level screening tools can be consid-
ered; these specifically address factors that may influ-
ence the development of CKM syndrome, such as 
residential segregation, social vulnerability, air quality 
index, neighborhood walking and biking environment, 
health literacy, discrimination, and spirituality, among 
others.10 There are unique barriers to SDOH and 
social need screening for caregivers of youth with 
CKM syndrome; for instance, clinicians may be hesi-
tant to screen because of concerns about maintain-
ing caregiver privacy if social needs are addressed.8

4. RISK ASSESSMENT
4.1. Quantitative Assessment of CVD Risk

Recommendations for Quantitative Assessment of CVD Risk
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 B-NR

	1.	 In adults 30 to 79 y of age without CVD (coro-
nary heart disease, stroke, or HF), calculation 
of 10-y risk of CVD (and its components of 
ASCVD and HF) with the PREVENT equations 
is recommended to quantify risk related to CKM 
syndrome and to inform prevention strategies.1–4

2a B-NR

	2.	 In adults 30 to 59 y of age without CVD (coro-
nary heart disease, stroke, or HF), calculation of 
30-y risk of CVD (and its components of ASCVD 
and HF) with the PREVENT equations can be 
useful to quantify risk related to CKM syndrome 
and to inform prevention strategies.1–4

Synopsis
Quantitative CVD risk assessment is central to the evalua-
tion and management of CKM syndrome, including defining 
CKM stage (Section 2.3, “CKM Syndrome and Stage Defi-
nitions”), guiding assessments for subclinical CVD (Section 
3.1, “Diagnostic Approach to CKM Staging”), and informing 
treatment recommendations with the goal of matching the 
intensity of preventive efforts with an individual’s CVD risk 
(Section 5.5.1, “Management of T2D in CKM Syndrome 
Stage 2 to 3”). Since the expected absolute risk reduction 
for any given therapy is directly proportional to an individ-
ual’s baseline predicted risk, a risk-based strategy is more 
effective than a strategy based on risk factor levels alone 
in terms of CVD events avoided (ie, number-needed-to-
treat to prevent 1 CVD event5), as discussed in a comple-
mentary AHA/ACC scientific statement.6–8 The PREVENT 
equations (PREVENT Online Calculator) can accurately 
and precisely estimate 10- and 30-year risk for CVD and 
its components (ASCVD and HF), with PREVENT-CVD as 
the primary equation given increased risk for both ASCVD 
and HF in CKM syndrome. Quantitative risk estimates from 
PREVENT can inform therapeutic approaches to address 
CVD risk related to diabetes (Section 5.5.1, “Management 
of T2D in CKM Syndrome Stage 2 to 3”) and other risk fac-
tors (ie, hypertension, dyslipidemia).9,10 Quantitative risk as-
sessment should guide clinician-patient discussions about 
risk-reducing strategies, including lifestyle modification and 
pharmacologic therapies, complementing additional strate-
gies to assess risk based on individual comorbidities, the 
presence of CKM risk enhancers (Section 4.2, “Risk En-
hancers for CKM Syndrome”), and the recognition of sub-
clinical CVD (Sections 5.6.1, “Use of Markers of Subclinical 
Atherosclerosis” and 5.6.2, “Pre-Heart Failure”).

Recommendation-Specific Supportive Text
	 1.	 For adults 30 to 79 years of age without CVD, 

quantitative CVD risk assessment is useful to pri-
oritize the benefit and efficiency of therapy initiation 
for reducing CVD risk related to CKM syndrome. 
After screening for CVD risk factors (Section 3.1, 
“Diagnostic Approach to CKM Staging”), applica-
tion of the PREVENT equations to estimate 10-year 
risk of CVD for asymptomatic adults aged 30 to 79 
years is recommended.1,11 The PREVENT equations 
inform CKM staging, subclinical CVD assessments, 
and intensification of preventive efforts for diabe-
tes, as well as for dyslipidemia and hypertension, 

Recommendations for Quantitative Assessment of CVD Risk (Continued)
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as described in prior guidelines (Table 8). The 
PREVENT base equations include traditional CVD 
risk factors, and newly include predictors relevant 
to CKM syndrome (BMI and eGFR), with add-on 
models incorporating UACR, HbA1c, and the social 
deprivation index.1,11 The PREVENT equations 
have been externally validated in a diverse group 
of 3 330 085 US adults, with good to excellent dis-
crimination (median [interquartile range] C-statistic 
for women: 0.79 [0.76–0.81] and men 0.76 [0.73–
0.78]) and precision (calibration slopes for women: 
1.03 [0.81–1.16] and men: 0.94 [0.81–1.13]) for 
CVD, and with similar performance for CVD subtypes 
(ie, ASCVD, HF). Nonetheless, the potential for inac-
curacies remains, as with any risk model, particularly 
in groups that are underrepresented or at increased 
CVD risk due to CKM risk enhancers.1,12

	 2.	 For younger adults, 30-year risk of CVD can be cal-
culated with the PREVENT equations in conjunction 
with the 10-year risk of CVD and can guide shared 
decision-making, particularly for lifestyle counseling. 
The utility of 10-year risk assessments may be lim-
ited for younger adults, as they are often unlikely 
to develop CVD in the next decade.13 However, 
many younger adults are at an increased 30-year 
risk for CVD and its components, despite having a 
low 10-year risk.14–16 Therefore, it could be benefi-
cial to calculate 30-year CVD risk estimates with 
PREVENT. Both the absolute 30-year risk of CVD 
and the corresponding age/sex percentile may help 
to reclassify risk in younger adults, particularly if risk 

is ≥75th percentile, as utilized for CAC. Reference 
values to calculate 30-year risk percentiles are 
available at https://professional.heart.org/en/
guidelines-and-statements/prevent-calculator.17 
Thirty-year risk estimation can specifically identify 
younger individuals with multiple risk factors who are 
at increased long-term risk of CVD, which may be 
helpful for facilitating risk communication between 
clinicians and patients.1,11 Other tools that help com-
municate long-term risk include PREVENT-Risk 
Age, which provides an assessment of age based 
on predicted risk as a comparison to chronological 
age.18 Thirty-year risk assessments may promote 
adherence to lifestyle recommendations, and in 
some cases, inform pharmacotherapy utilization, to 
prevent the progression of CKM syndrome.

4.2. Risk Enhancers for CKM Syndrome
Recommendation for Risk Enhancers for CKM Syndrome
Referenced studies that support the recommendation are summarized 
in the evidence table.

COR LOE Recommendation

2a B-NR

	1.	 In adults 30 to 79 y of age without CVD (coronary 
heart disease, stroke, or HF), it is reasonable to 
use risk enhancers for CKM syndrome progression 
to guide decisions about intensification of preven-
tion strategies.1–4

Synopsis
Risk enhancers for CKM syndrome are factors that can 
identify an individual who has an increased likelihood of 

Table 8.  Summary of Guideline-Based Recommendations for the Use of Outcome-Specific PREVENT Equations in the Primary 
Prevention of CVD-Based Risk Thresholds

PREVENT 
Equations Outcome of Interest Goal of Risk Assessment

Guideline  
Referenced

PREVENT-
CVD

Total CVD: a composite of 
ASCVD and HF

CKM syndrome 
staging

To define CKM stage 3 syndrome when 10-y risk PREVENT-
CVD ≥20% (risk equivalent with subclinical CVD)

2026 AHA/ACC/ADA/
ASN CKM Guideline

Treatment To recommend initiation of GLP-1-based therapy or SGLT2i or 
both, with 10-y risk PREVENT-CVD ≥7.5% when indicated

2026 AHA/ACC/ADA/
ASN CKM Guideline

To recommend initiation of drug therapy for intensive BP-lowering 
in stage 1 hypertension, with 10-y risk of PREVENT-CVD ≥7.5%

2025 AHA/ACC High 
BP Guideline9

PREVENT-
ASCVD

ASCVD: Fatal CHD, nonfatal 
MI, fatal and nonfatal stroke

CKM syndrome 
staging/detection of 
subclinical CVD

To recommend evaluation of subclinical atherosclerosis, with 
10-y risk PREVENT-ASCVD 3% to <10% when there is uncer-
tainty about the initiation or intensification of therapy

2026 ACC/AHA Dyslip-
idemia Guideline10

Treatment To recommend initiation of lipid-lowering treatment, with 10-y 
risk PREVENT-ASCVD ≥5%

To consider initiation of lipid-lowering treatment, with 10-y risk 
PREVENT-ASCVD 3% to <5% after evaluation of risk enhanc-
ers, 30-y ASCVD risk, or CAC when there is uncertainty

To consider initiation of lipid-lowering treatment, with 30-y risk 
PREVENT-ASCVD ≥10%

2026 ACC/AHA Dyslip-
idemia Guideline10

PREVENT-
HF

HF, which includes HF with 
reduced, mildly reduced, and 
preserved ejection fraction

CKM syndrome 
staging/detection of 
subclinical CVD

To recommend evaluation of subclinical HF and care coordina-
tion, with 10-y risk PREVENT-HF ≥5%

2026 AHA/ACC/ADA/
ASN CKM Guideline

See complementary AHA/ACC scientific statement on risk assessment in CKM syndrome.8

ACC indicates American College of Cardiology; ADA, American Diabetes Association; AHA, American Heart Association; ASCVD, atherosclerotic cardiovascular disease; ASN, 
American Society of Nephrology; CAC, coronary artery calcium; CHD, coronary heart disease; CKM, cardiovascular-kidney-metabolic; CVD, cardiovascular disease; GLP-1, gluca-
gon-like peptide; HF, heart failure; MI, myocardial infarction; PREVENT, Predicting Risk of Cardiovascular Disease Events; and SGLT2i, sodium–glucose cotransporter-2 inhibitors.
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progression along CKM stages and is at greater risk of 
CVD or kidney failure (Figure 4).1–5 Once an individual’s 
risk of CVD is estimated with the PREVENT equations 
(Section 4.1, “Quantitative Assessment of CVD Risk”) and 
their CKM stage is defined (Section 2, “Definitions and 

Classification”), CKM risk enhancers can further refine 
the estimation of an individual’s risk of advancing to high-
er CKM stages and developing clinical CVD or worsening 
kidney function.6,7 CKM risk enhancers comprise a broad 
range of factors (Table 9), which include personal history 

Figure 4. Conceptual Approach to CKM Risk Assessment and Refinement. 
The systematic approach to evaluating risk in the patient with CKM syndrome starts with assessments for CKM risk factors and CKM syndrome 
staging. Subsequent PREVENT calculation helps to quantify CVD risk and can also help to differentiate between stage 2 (10-year score 
<20%) and stage 3 (10-year score ≥20%) for those with metabolic risk factors or CKD. The presence of subclinical CVD or very-high risk 
CKD also identifies those individuals with CKM stage 3. PREVENT is not indicated for those in CKM stage 4 with existing CVD. For patients in 
CKM stage 1 to 3, risk-enhancing factors that influence CKM stage progression can further inform patient-clinician risk discussions about the 
benefits versus risks of preventive therapies. *CKM risk factors include adiposity measures, blood pressure, lipids, glycemia, and kidney function. 
Conceptual overview of the approach to staging that integrates baseline CKM assessments, risk estimation with the PREVENT-CVD equations, 
and personalization with risk-enhancing factors. †Refers to Table 9 “Risk Enhancers for CKM Syndrome.” CKM indicates cardiovascular-kidney-
metabolic; CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; pt, patient; and SDOH, social determinants of health.
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of chronic inflammatory conditions, sex-specific risk fac-
tors, sleep disorders, and poor psychological health; fam-
ily history of diabetes or kidney failure; greater exposure 
to adverse SDOH; and identification in a high-risk de-
mographic subgroup.5 While many CKM risk enhancers 
overlap with those identified for the prevention of ASCVD, 
there are differences based on the goal of recognizing 
individuals at increased risk of advancing along CKM 
stages (compared with risk only for ASCVD).8,9 In addi-
tion, CKM risk enhancers, along with 30-year risk, may be 
considered if there is uncertainty about the benefits of a 
therapy for preventing CKM progression based on stan-
dard 10-year assessments of estimated risk, risk factor 
levels, or the patient’s preferences.6

Recommendation-Specific Supportive Text
	 1.	 There is considerable heterogeneity in the risk of 

progression across CKM stages, which is associ-
ated with increased risk for CVD, kidney failure, and 
mortality.1–4 Therefore, consideration of risk enhanc-
ers for CKM syndrome progression can facilitate 
clinician-patient shared decision-making about the 
initiation and intensification of CKM therapies to 
prevent progression of CKM syndrome and reduce 
risk of CVD.10 Patients with specific clinical condi-
tions associated with worsening CKM pathology,4,11 
or those who experience adverse SDOH,1,12 have 
elevated biomarkers of inflammation (if measured),3,13 
family history of diabetes or kidney failure,14 or belong 
to a high-risk demographic subgroup15 that has been 

identified as at increased risk for CKM syndrome pro-
gression, may benefit from more intensive preventive 
approaches (Table 9). Therefore, risk enhancers for 
CKM syndrome progression represent readily avail-
able factors that can be useful to more comprehen-
sively assess an individual’s risk for CKM syndrome 
progression when integrated with baseline CKM syn-
drome staging (Section 3.1.1, “Longitudinal Diagnostic 
Assessment for all CKM Stages”) and quantitative 
risk assessment (eg, with PREVENT, Section 4.1, 
“Quantitative Assessment of CVD Risk”).6,7

5. GENERAL PRINCIPLES OF CARE IN 
CKM SYNDROME
Synopsis
The overarching principles for CKM syndrome manage-
ment include implementing a nonjudgmental approach to 
obesity management, comprehensively addressing CKM 
syndrome risk factors, supporting an interdisciplinary care 
framework to minimize health care fragmentation, and inte-
grating efforts to mitigate the impact of SDOH within CKM 
syndrome care.1 The AHA’s Life’s Essential 8 framework 
represents a set of measures encompassing healthy life-
style and risk factor optimization that are implementable 
at a population health level, with relevance across all CKM 
syndrome stages.2–4 The interconnections among meta-
bolic risk factors, CKD, and CVD have management impli-
cations, with considerations for the utilization of therapies 
with multiorgan benefits. Overlapping conditions are inher-
ent to CKM syndrome and can be used as focal points in 
therapeutic decision-making to maximize clinical benefits 
(Table 10). Interdisciplinary CKM care models that utilize 
a CKM care coordination point person may facilitate the 
real-world implementation of CKM therapeutic strategies 
across varying clinical severity of CKM syndrome and het-
erogeneous clinical settings.5–9 CKM syndrome care mod-
els may be adapted for flexibility in resource-challenged 
areas to accommodate differences in subspecialty den-
sity and economic considerations.5 Patients identified as 
having more adverse SDOH via validated screening tools  
(Tables 6 and 7) should be linked with community resources 
to provide social support for optimal CKM syndrome care.10

5.1. Interdisciplinary Care
Recommendations for Interdisciplinary Care
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 B-R

	1.	 For adults with stage 2 to 4 CKM syndrome 
with ≥2 CKM conditions of diabetes, CKD, and/
or CVD, the use of interdisciplinary care teams 
with a CKM coordination point person is recom-
mended to facilitate multisystem CKM syndrome 
care, including lifestyle interventions and optimi-
zation of GDMT.1–5

Table 9.  Risk Enhancers for CKM Syndrome

Risk Enhancers for CKM Syndrome

Personal medical 
history

Chronic inflammatory or autoimmune conditions (eg, 
rheumatoid arthritis, SLE, HIV/AIDS)4,11

Sleep disorders (eg, obstructive sleep apnea)16

Poor psychological health (eg, depression, anxiety)17

Sex-specific risk factors (eg, premature menopause 
age <40 y, adverse pregnancy outcomes, polycystic 
ovarian syndrome, erectile dysfunction)2

SDOH1 Lower socioeconomic status

Higher burden of adverse individual- and place-
based SDOH (Section 3.2)

Inflammation13 Elevated high-sensitivity C-reactive protein (≥2.0 
mg/L if measured)

Family history14 Diabetes

Kidney failure

Demographic15 Increased risk groups (eg, self-identified race or ethnic-
ity of South Asian, American Indian, Pacific Islander)*

Adapted with permission from Ndumele et al.5 Copyright 2023 American Heart 
Association Inc.

*Mechanisms for increased risk may include social and/or genetic factors that 
disproportionately impact individuals from a certain ancestry.

CKM indicates cardiovascular-kidney-metabolic; HIV/AIDS, human immuno-
deficiency virus/acquired immunodeficiency syndrome; SDOH, social determi-
nants of health; and SLE, systemic lupus erythematosus.
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1 C-EO
	2.	 In adults with CKM syndrome, mitigating the clini-

cal impact of adverse SDOH should be prioritized 
to optimize holistic CKM syndrome care.

Synopsis
Patients with CKM syndrome often have multiple condi-
tions requiring care from several clinicians, which can 
lead to fragmentation of care.6 Incorporating clinical input 
from multiple disciplines within the CKM framework and 
coordinating care among team members are essential 

components of holistic CKM care. The AHA Presidential 
Advisory on CKM Health outlined 2 interdisciplinary care 
approaches: 1) value-based and 2) volume-based care 
models (Figure 5).7 In value-based care, interdisciplinary 
teams consisting of a CKM care coordination point person, 
along with multispecialty representatives, develop proto-
cols to manage patients with ≥2 of the CKM conditions of 
diabetes, CKD, and CVD, with cross-specialty communi-
cation facilitated by the CKM care coordination point per-
son (Tables 11 and 12). In volume-based care, high-risk 
patients are referred to relevant subspecialists, and the 
care coordination point person helps patients to navigate 
care among multiple clinicians. The CKM care coordina-

Table 10.  Summary of Therapeutic Considerations Related to Overlapping CKM Conditions

Major CKM Risk Factors

Obesity T2D CKD

Overlapping Condition Core Management: Lifestyle 
modification; adjunctive obesity 
pharmacotherapy; or metabolic and 
bariatric surgery as needed (Sec-
tion 5.4)

Core Management: Lifestyle modification; 
risk factor control; use of SGLT2i, GLP-1–
based therapy, or both in those at increased 
risk for CVD events (Section 5.5.1)

Core Management: RASi and SGLT2i as 
first-line therapies in patients with albumin-
uric CKD to reduce CVD risk and prevent 
loss of kidney function (Section 5.5.4)

Obesity N/A With ≥ class II obesity, prioritize GLP-
1–based therapy for managing T2D and 
reducing CVD risk

Intentional weight loss reduces albuminuria

T2D With ≥ class II obesity, prioritize 
GLP-1–based therapy for managing 
T2D and reducing CVD risk

N/A RASi and SGLT2i as first-line therapies to 
reduce CVD and kidney risk; addition of 
GLP-1 RA and/or finerenone for DKD with 
persistent albuminuria on first-line therapies

Albuminuric CKD Intentional weight loss reduces 
albuminuria

RASi and SGLT2i as first-line therapies to 
reduce CVD and kidney risk; addition of 
GLP-1 RA and/or finerenone for DKD with 
persistent albuminuria on first-line therapies

N/A

MASLD (Section 7.2.) Weight reduction advised; GLP-
1 RA advised if fibrotic MASLD 
present

Weight reduction if appropriate; GLP-1 RA 
advised in MASLD given high risk of fibrosis

N/A

Subclinical Coronary  
Atherosclerosis  
(Section 6.2.)

Potential for greater absolute risk 
reduction with indicated preventive 
therapies

Potential for greater absolute risk reduction 
with indicated preventive therapies

Potential for greater absolute risk reduction 
with indicated preventive therapies

Pre-HF (Section 5.6.2.) Marked weight loss may reduce risk 
for HF development

Prioritize SGLT2i as primary cardioprotec-
tive antihyperglycemic agent for HF  
prevention

Use SGLT2i for HF prevention; if DKD is 
present, pre-HF favors consideration of add-
ing GLP-1 RA or finerenone

ASCVD (Section 6.2.) Integrated weight management 
team to reduce weight and CKM 
risk; GLP-1–based therapy to de-
crease MACE/CV death

Lifestyle modification, risk factor control, 
and use of SGLT2i, GLP-1–based therapy, 
or both in those with ASCVD to reduce 
MACE/CV death

Use SGLT2i to reduce MACE, CV death, 
and loss of kidney function

HFpEF (Section 6.3.) GLP-1–based therapy recom-
mended to reduce HF events; con-
sider exercise training and a caloric 
deficit diet

SGLT2i should be the first-line cardioprotec-
tive glucose-lowering therapy to reduce HF 
events; additionally consider GLP-1–based 
therapy if diabetes and obesity present

SGLT2i (as part of standard HF GDMT) 
reduces HF events and loss of kidney func-
tion; additionally consider finerenone if DKD 
is present

HFrEF (Section 6.3.) Unclear risk/benefit of GLP-1–
based therapy in HFrEF (particularly 
in the absence of ASCVD)

SGLT2i should be the first-line cardiopro-
tective glucose-lowering therapy to reduce 
HF events and CV death

SGLT2i and ARNI/RASi (as part of standard 
HF GDMT) reduce HF events, CV death, 
and loss of kidney function

This table describes management considerations related to the overlap of the major CKM risk factors of obesity, diabetes, and CKD, with additional comorbid condi-
tions in CKM syndrome. The top row describes core management for the CKM risk factors. Lower rows describe how the overlap of that CKM risk factor with another 
condition should impact clinical management. Recommendations regarding the management approach for obesity, T2D, and CKD, in those with and without CVD, are 
detailed in subsequent sections.

ARNI indicates angiotensin receptor/neprilysin inhibitor; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CKM, cardiovascular-kidney-
metabolic; CV, cardiovascular; CVD, cardiovascular disease; DKD, diabetic kidney disease; GDMT, guideline-directed medical therapy; GLP-1, glucagon-like peptide-1; 
GLP-1 RA, GLP-1 receptor agonist; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; MACE, major adverse cardiovascular events; MASLD, metabolic 
dysfunction–associated steatotic liver disease; N/A, not applicable; RASi, renin-angiotensin system inhibitors; SGLT2i, sodium–glucose cotransporter-2 inhibitors; and 
T2D, type 2 diabetes.

Recommendations for Interdisciplinary Care (Continued)
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tion point person can support several additional important 
elements of optimal CKM syndrome care, including com-
prehensive medication management, facilitation of lifestyle 
modification, and care coordination. In both value- and 
volume-based approaches, care may be delivered virtually 
or in-person. Adverse SDOH identified through systematic 
SDOH assessments (Section 3.2, “Social Determinants of 
Health Assessments”) should be mitigated through incor-
porating community health workers, social workers, case 
managers, or patient navigators on the interdisciplinary 
team and leveraging local community resources.6,7

Recommendation-Specific Supportive Text
	 1.	 Interdisciplinary teams are critical to address 

the interdependent pathologies and multilevel 
adverse SDOH that contribute to CKM syndrome.6 
Several randomized controlled trials (RCTs) have 
demonstrated improved implementation of CKM 

therapies, lifestyle modification, or both with the 
use of interdisciplinary teams across overlapping 
CKM conditions.1–4,8–10 Long-term follow-up of the 
STENO-2 (Intensified Multifactorial Intervention 
in Patients With T2D and Microalbuminuria) trial 
showed that a multifactorial intervention delivered 
by a multidisciplinary team (doctor, nurse, dieti-
cian), focused on risk factor control through life-
style modification and targeted pharmacotherapy, 
improved all-cause mortality among individuals 
with T2D, overweight/obesity, and albuminuria.4 In 
COORDINATE-Diabetes (Coordinating Cardiology 
Clinics Randomized Trial of Interventions to Improve 
Outcomes-Diabetes), a multifaceted intervention 
that emphasized collaboration between cardiolo-
gists and diabetes care clinicians improved the pre-
scription of evidence-based therapies for patients 
with T2D and ASCVD.1 A meta-analysis of 19 RCTs 
showed that teams with professionals from at least 

Figure 5. Use of Interdisciplinary Care Models in CKM Syndrome. 
Conceptual framework for use of interdisciplinary care models in CKM syndrome, tailored to multimorbidity profiles and reflecting the corresponding 
absolute risk of CVD events. For most patients with CKM syndrome who have a lower burden of CKM risk factors, clinicians should facilitate and 
encourage lifestyle modification and initiation of guideline-directed therapies based on CKM risk profiles and estimated CVD risk. The smaller number 
of individuals with CKM syndrome and a confluence of ≥2 conditions of T2D, CKD, and CVD have higher absolute CVD risk, and a value-based care 
approach with support from a CKM coordinator and virtual interdisciplinary team is recommended. A yet smaller number of individuals with a confluence 
of ≥2 of high-risk T2D, very high-risk CKD, or clinical CVD are at the highest absolute CVD risk. For this group, a volume-based interdisciplinary 
strategy, with referrals for subspecialty care and navigation support from a CKM coordinator, is recommended. CKD indicates chronic kidney disease; 
CKM, cardiovascular-kidney-metabolic; CVD, cardiovascular disease; GDMT, guideline-directed medical therapy; and T2D, type 2 diabetes. *High-risk 
T2D is defined as a HbA1c ≥9% or microvascular complications of T2D, and very high-risk CKD is defined as per the KDIGO heat map (Figure 2).
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3 health disciplines significantly reduced cardio-
vascular risk factors among patients with diabetes 
in primary care settings.2 Several observational 

clinical studies support the use of an interdisci-
plinary approach in managing patients with CKM 
syndrome.11–13 Randomized data support the utili-
zation of pharmacists,3,8,14–16 nurses,15 nonlicensed 
navigators,3 and community health workers5,15 to 
facilitate interdisciplinary team-based care and ini-
tiation and follow-up of evidence-based therapies. 
Several studies suggest long-term cost-effective-
ness of interdisciplinary care.17–19

	 2.	 Adverse SDOH contribute to increased risk for 
CVD and all-cause mortality in people with CKM 
syndrome.20 Addressing adverse SDOH is likely 
to improve the quality of holistic care that indi-
viduals with CKM syndrome receive, due to the 
multilevel impact of adverse SDOH on CKM syn-
drome complications. Addressing adverse SDOH 
in CKM syndrome may improve clinical outcomes; 
however, robust data to support this hypothesis 
are lacking. One small, randomized crossover trial 
among 44 adults with diabetes and food insecurity 
found that a medically tailored meal delivery pro-
gram improved dietary quality and food insecurity 
and reduced hypoglycemia.21 Another nonrandom-
ized prospective study found that screening for 
and attempting to address adverse SDOH was 
associated with modest improvements in BP and 
lipid parameters, but not in HbA1c.22 A community 
health worker intervention delivered to inpatients 
with low socioeconomic status led to increased 
access to primary care postdischarge and reduced 
30-day readmissions.23 Another small RCT showed 
that a social work–led care coordination interven-
tion reduced 30-day readmission rates by 22% 
among older inpatients with high risk of readmis-
sion.24 Support to address adverse SDOH is likely 
beneficial to patients and of minimal risk, but more 
research is urgently needed to demonstrate clinical 
benefit and cost-effectiveness, and to define opti-
mal interventions.

5.2. CKM Syndrome Stage 0
Synopsis
Stage 0 represents individuals without CKM syndrome due 
to the absence of CKM risk factors, with normal BMI and 
waist circumference, normoglycemia, normotension, a nor-
mal lipid profile, and no evidence of CKD or subclinical or 
clinical CVD.1 Because CKM risk factor development is more 
common with aging, stage 0 is most commonly, although not 
exclusively, found among youth and young adults. Men and 
Black adults are less likely to have no CKM risk factors com-
pared with women and White adults, respectively.2 Unfortu-
nately, 90% to 95% of US adults are in CKM stage 1 to 4, 
indicating an imperative to better facilitate the maintenance 
of ideal cardiovascular health starting early in life.2–4 Longi-
tudinal data demonstrates that most middle-aged individuals 

Table 12.  Coordinated Services for Optimal CKM  
Management

Task Details

*Comprehensive 
medication  
management

Patient education on CKM conditions and related  
medications to encourage patient empowerment

Medication reconciliation

Initiation, titration, monitoring of evidence-based CKM 
therapies

Address side effects or inappropriate medication dis-
continuation

Use of shared decision-making when deprescribing 
medications that are not indicated

Assessment of and coaching to increase adherence

Facilitate access to therapies, including patient assis-
tance programs

Facilitation of 
lifestyle  
management

Education and coaching for dietary and exercise modifi-
cation and tobacco cessation

Care coordination Facilitate communication between patient’s clinicians

Ensure that the patient’s entire team is aware of challenges 
of initiating or adherence to evidence-based therapies

Ensure patient’s understanding of complex care plans

Patient navigation Ensure patient understands the role of care team 
members and their entire care plan

Facilitate communication between patient and clinicians

Ensure patient is aware of follow-up testing and 
appointments

Facilitate access to social assistance programs

*Comprehensive medication management is a standard of practice that as-
sures that patients’ medications (ie, prescription, nonprescription, medication al-
ternatives, vitamins, or nutritional supplements) are individually assessed to make 
sure each medication is indicated (appropriate), effective for their medical condi-
tions, safe given comorbidities and other medications being taken, and able to be 
taken by the patient as intended as per an individualized care plan.

CKM indicates cardiovascular-kidney-metabolic.

Table 11.  CKM Interdisciplinary Team

Care Category Team Members

General Medical Care Primary care clinician*

CKM coordination point person†

Clinical pharmacist

Nurse

Dietician

Subspeciality Care Cardiology clinician*

Endocrinology clinician*

Nephrology clinician*

Hepatology clinician*

Diabetes educator

Social Support Social worker

Community health worker

*Could include MD, DO, or advanced practice professional.
†Individuals in subspecialty roles such as diabetes educators or heart failure 

care coordinators can also play the role of the CKM coordination point person.
CKM indicates cardiovascular-kidney-metabolic.
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with stage 0 progress to a higher CKM stage over a 10-
year period, which is associated with greater risk for CVD 
and mortality.5 Therefore, the focus of stage 0 is primordial 
prevention, with a goal of preventing the development of 
CKM risk factors. There is a particular focus on preventing 
the development of excess and dysfunctional adipose tissue 
because the emergence of metabolic risk factors from youth 
and young adulthood into middle age is primarily related to 
weight gain with aging.6 Recommendations for facilitating 
primordial prevention are discussed in the 2019 ACC/AHA 
primary prevention guideline.7

5.3. Prevention of CVD in CKM Syndrome
Synopsis
Among individuals in CKM syndrome stage 1 to 3, a princi-
pal focus is preventing progression to later CKM syndrome 
stages and to clinical CVD, with additional positive impacts 
on CKD, MASLD, and other multiorgan manifestations of 
CKM syndrome.1 This involves applying the general prin-
ciples of CKM syndrome management (Section 5 “General 
Principles of Care in CKM Syndrome”) and addressing the 
key CKM risk factors of obesity, T2D, and CKD to reduce 

Figure 6. Overview of Management Principles for CKM Syndrome Stages 1 to 3 for Patients With Obesity, Type 2 Diabetes, or 
CKD. 
The approach to CKM syndrome management in patients with obesity, diabetes, and/or CKD in CKM syndrome stage 1 to 3 should involve 
applying general principles of CKM syndrome management, as well as additional therapeutic approaches for the individual CKM risk factors, 
as depicted. If HbA1c is sufficiently above glycemic goal (≥0.5% to 1% above), metformin can be co-initiated with an SGLT2i (most necessary, 
given the limited glycemic effects of these agents) or a GLP-1–based agent; alternatively, metformin can be added later depending on patient 
preferences. CHW indicates community health worker; CKD, chronic kidney disease; CKM, cardiovascular-kidney-metabolic; CV, cardiovascular; 
CVD, cardiovascular disease; DM, diabetes; GLP-1, glucagon-like peptide-1; RASi; renin-angiotensin system inhibitors; SDOH, social determinants 
of health; SGLT2i, sodium–glucose cotransporter-2 inhibitors; and T2D, type 2 diabetes.
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the likelihood of CVD events and kidney failure (Figure 6). 
In addition, BP and lipids should be monitored and managed 
as per current clinical guidelines.2–6 The following Sections 
5.4, “CKM Syndrome Stage 1,” 5.5, “CKM Syndrome Stage 
2,” and 5.6, “CKM Syndrome Stage 3,” detail therapeutic rec-
ommendations for patients in CKM syndrome stage 1 to 3.

5.4. CKM Syndrome Stage 1
Synopsis
CKM syndrome stage 1 is defined as overweight/obesity, 
abdominal obesity, or dysfunctional adipose tissue without 
other metabolic risk factors, CKD, or subclinical/clinical 
CVD.1 Measuring BMI and waist circumference in concert 
enhances characterization of body composition and meta-
bolic risk, with elevations in both parameters (Table 4), in-
dicating a priority group for weight loss efforts. While other 
measures, such as waist-to-hip ratio, bioimpedance, and 
DEXA, can also help characterize body composition better 
than BMI alone, waist circumference is emphasized due to 
accessibility and ease. The definition of dysfunctional adi-
pose tissue includes individuals with prediabetes, reflecting 
metabolic derangements contributing to insulin resistance 
that occur even in the absence of excess adiposity. The goal 
of management in CKM syndrome stage 1 is to prevent 
additional metabolic risk factor development with lifestyle 
changes and weight loss. Weight management should in-
volve a multimodality approach with counseling on lifestyle 
modification and the addition of pharmacotherapy and/or 
metabolic and bariatric surgery as needed, with at least 5% 
to 10% weight loss targeted to reduce CKM-related risk, 
with increased benefits seen with greater weight loss. In-
dividuals with prediabetes, regardless of BMI, should be 
prioritized for lifestyle modification, with weight loss where 
indicated. For individuals with persistent and progressive 
hyperglycemia despite lifestyle modification and weight 
loss efforts, pharmacotherapy (eg, metformin) can be con-
sidered to prevent progression to diabetes.2

5.4.1. Overarching Approach to Obesity 
Management

Recommendations for Overarching Approach to Obesity Management
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 A

	1.	 Among adults with overweight or obesity, lifestyle 
modification is recommended as the first-line 
strategy to facilitate weight loss of at least 5% to 
10% of baseline weight.1–3

1 B-NR

	2.	 Among adults with overweight or obesity receiv-
ing weight loss counseling, a nonjudgmental 
approach to initiating weight loss discussions is 
recommended in order to increase the effective-
ness of weight loss.4

2a B-NR

	3.	 Among adults with obesity, integrated interdisci-
plinary weight management teams can be effec-
tive to enhance patient-centered approaches to 
weight loss.2

Synopsis
Weight management is fundamental to CKM syndrome 
care, with maintenance of a healthy weight associated 
with less risk of CKM syndrome progression and marked 
weight loss supporting CVD risk reduction and CKM syn-
drome regression. Obesity is a complex chronic condi-
tion, with a multifactorial etiology resulting from an inter-
play of social, behavioral, and biological factors.5 Once 
obesity is established, multiple compensatory mecha-
nisms impacting metabolism, hunger, and satiety are 
triggered in the setting of intentional weight loss, which 
commonly result in weight regain.6 Therefore, long-term 
engagement with patients is needed for optimal weight 
management. In CKM syndrome stage 1 to 3, there are 
a growing number of effective options supporting weight 
loss, with lifestyle modification through behavior change 
being first-line, and the increasingly effective adjunctive 
therapies of obesity pharmacotherapies and MBS as ad-
ditional considerations (Figure 7). No single approach to 
weight loss is optimal for all patients at any CKM stage. 
Therefore, the approach to weight loss should be indi-
vidualized for each patient, taking into consideration the 
degree of obesity, CKM stage, resource availability, and 
patient preferences. Strategies that support patients in 
navigating the range of therapeutic options for weight 
management, such as integrated multidisciplinary teams, 
are important for patient-centered weight management.

Recommendation-Specific Supportive Text
	 1.	 Overweight and obesity are leading public health 

challenges, impacting more than 70% of adults in 
the United States.7 Lifestyle modification, supported 
by behavior change to facilitate long-term dietary 
and physical activity changes, remains the first-line 
therapy for weight management. Lifestyle modifica-
tion is not only effective for supporting moderate 
weight loss (5% to 10% of weight), but it also has 
favorable effects on multiple metabolic risk factors, 
even independent of weight loss.8–11 Additionally, 
lifestyle change addresses several pathophysi-
ologic processes associated with excess adiposity 
and insulin resistance that contribute to CVD risk, 
including systemic inflammation, endothelial dys-
function, atherogenic dyslipidemia, and hyperco-
agulability, which may be inadequately addressed 
by pharmacologic management of obesity-related 
comorbidities alone. However, owing to the chronic-
ity of obesity and multiple compensatory changes in 
metabolism, hunger, and satiety promoting weight 
recidivism,6 frequent and long-term engagement 
and behavioral support for lifestyle modification are 
needed for optimal effectiveness.

	 2.	 Weight loss counseling is an important first step in 
supporting patients in weight management efforts. 
However, because of highly pervasive weight 
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stigma and bias in clinical settings, weight man-
agement discussions are often judgmental, reflect-
ing an outsized focus on personal responsibility 
relative to the complex social and biological factors 
that contribute to the development of obesity and 
to weight regain after weight loss.12 Experiencing 
weight stigma may be independently associated 
with worse clinical outcomes.13 Studies demon-
strate that individuals with obesity have a greater 
likelihood of successfully achieving >10% weight 
loss after a nonjudgmental weight loss discussion 
compared to one that is perceived as judgmental.14 
Additionally, individuals who experience weight 
bias are less likely to engage with obesity-related 

care. The STOP Obesity Alliance has provided a 
toolkit that outlines the approach to an effective 
and nonjudgmental weight loss discussion, based 
on a focus on obesity as a chronic clinical condition 
with multifactorial etiology that has a substantial 
influence on health and quality of life.15 The Weight 
Can't Wait - Guide for the Management of Obesity 
in the Primary Care Setting toolkit also includes 
strategies to connect the discussion to action to 
support patient weight loss efforts.15

	 3.	 The landscape of obesity management has 
advanced considerably in recent years, with several 
effective strategies for supporting weight loss.16 
Support from an interdisciplinary team that may 

Figure 7. Management of Obesity in CKM Syndrome Stage 1 to 3. 
CKM indicates cardiovascular-kidney-metabolic; and GLP-1, glucagon-like peptide-1.
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include nutritionists, kinesiologists, pharmacists, 
and mental health specialists, in addition to obe-
sity medicine specialists, can be particularly effec-
tive for facilitating lifestyle modification and weight 
loss.17,18 While pharmacotherapies, particularly 
GLP-1–based therapies, are effective adjunctive 
therapies for weight management, interdisciplinary 
approaches may help ensure adequate access and 
appropriate use.19 MBS, the most potent weight 
loss therapy, has become safer, with less invasive 
surgical options over time.20,21 Integration of MBS 
clinicians within interdisciplinary weight manage-
ment teams can enhance patient access to surgi-
cal therapies. Multidisciplinary team involvement 
is further recommended by surgical guidelines to 
optimize preoperative and postoperative care.22 
Patients have varied responses to different weight 
loss therapies, with choice of therapy further influ-
enced by weight, prior weight loss experiences, 
CKM risk profiles, access to therapies, and patient 
preferences. There is some evidence that inte-
grated weight management teams, including obe-
sity medicine and bariatric surgery, in addition to 
other team members supporting weight manage-
ment and providing social support, can enhance 
patient-centered obesity care by helping indi-
viduals navigate the expanding options for weight 
management.23,24

5.4.2. Intensive Lifestyle Modification for Weight 
Loss

Recommendations for Intensive Lifestyle Modification for Weight Loss
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 A

	1.	 Among adults with overweight or obesity, clini-
cians should provide counseling at least annually 
regarding the benefits of achieving at least 5% 
to 10% weight loss for CKM syndrome risk 
reduction.1,2

1 A

	2.	 Among adults with overweight or obesity, clini-
cian referral to in-person or virtual multicompo-
nent behavioral interventions is beneficial for 
promoting weight loss for CKM syndrome risk 
reduction.1,3,4

2a B-R

	3.	 For adults with overweight or obesity who have 
significant barriers to participating in multicom-
ponent behavioral weight loss interventions, self-
directed digital health solutions can be beneficial 
to promote weight loss for CKM syndrome risk 
reduction.5–7

1 A

	4.	 Among adults with overweight or obesity, lifestyle 
modification that incorporates moderate caloric 
restriction and regular physical activity should be 
recommended to promote weight loss and reduce 
cardiovascular risk.8

1 B-NR

	5.	 Among adults who have successfully lost weight, 
long-term weight management programs that, in 
part, emphasize increased physical activity should 
be recommended to maintain lost weight.4

Synopsis
The AHA/ACC and several societies recommend intensive, 
multicomponent behavioral weight loss interventions led by 
clinicians having the ability to successfully initiate weight 
loss counseling.9–11 Components should include dietary 
changes to promote a calorie deficit of 500 to 750 kcal/day, 
≥150 minutes per week of moderately vigorous aerobic ac-
tivity, and ≥14 months of behavioral therapy, including self-
monitoring of dietary intake, physical activity, and weight, 
and guided problem solving.9,10 Such interventions lead to 
weight loss averaging 8%,10 a degree of weight loss shown 
to improve metabolic risk.12 However, this may overestimate 
real-world weight loss outcomes due to several factors. 
Studies typically enroll participants who are more motivated 
than the majority of patients. Furthermore, weight loss main-
tenance is often challenging.13 The availability of intensive 
programs is limited, especially in rural and disadvantaged 
urban areas. Cost and coverage for such programs are of-
ten barriers to participation.14 Effective programs are often 
delivered by multidisciplinary teams, rather than only by phy-
sicians.15 In addition to their effect on weight, the success 
of weight management programs should be based on: 1) 
accessibility; 2) low enough cost to be delivered efficiently; 
and 3) allowance for long-term participation, since obesity 
is a chronic condition. Technology-based solutions have the 
potential to meet these criteria.16

Recommendation-Specific Supportive Text
	 1.	 Counseling by physicians is recommended to 

engage patients in weight loss efforts. The pro-
vision of structured weight loss counseling can 
increase motivation to lose weight and engagement 
in weight loss efforts.17 A systematic review of moti-
vational interviewing in primary care reported that 
some interventions have led to modest (5%) weight 
loss.2 Weight loss discussions should emphasize 
the benefits of weight loss for CKM risk reduction. 
Individuals with both elevated BMI and waist circum-
ference should be a priority group for weight loss 
efforts. Modest weight loss of 5% to 10% among 
patients with overweight or obesity and diabetes 
is associated with improvement in glycemic mea-
sures, BP, HDL-C, and triglycerides, among others. 
This can result in risk reduction for incident CKM 
risk factors such as diabetes and hypertension.18 
Intentional weight loss also results in enhanced 
risk factor control for those with existing CKM risk 
factors, with improvements in BP, glycemia, dyslip-
idemia, albuminuria, and systemic inflammation.19 
Greater amounts of intentional weight loss are 
associated with more substantial improvement in 
CKM risk factors,20 with some possible reductions 
in CVD risk with ≥10% weight loss.21

	 2.	 Multicomponent interventions combine differ-
ent approaches such as group sessions, clinician 
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guidance, specific dietary modification, and physi-
cal activity facilitation.1 These interventions are most 
effectively supported through behavior modification 
to facilitate long-term adherence to lifestyle modifi-
cation.1 Randomized trials of multicomponent inter-
ventions have demonstrated a significant impact on 
weight loss, with associated improvement in meta-
bolic risk factors and kidney function. Importantly, 
multicomponent interventions have demonstrated 
similar weight loss efficacy when delivered in-person 
or virtually.22 A systematic review published in 2024 
reported that behavioral lifestyle interventions with 
varying durations, regardless of their specific mix 
of behavioral, dietary, and physical activity compo-
nents, are associated with a weight loss of roughly 
5% among patients with overweight or obesity and 
T2D over a duration of approximately 12 months.23 
Successful interventions included frequent feedback 
and support, which have been shown to positively 
impact program adherence.24 Additionally, comorbid 
conditions such as CVD and obstructive sleep apnea 
(OSA) do not interfere with the success of weight 
loss in several studies.9 While the evidence that mul-
ticomponent lifestyle interventions lead to significant 
weight loss and improvement of metabolic- and kid-
ney-related risks is convincing, expanding availability 
to areas with fewer resources, and participants with 
lower health literacy and other barriers to participa-
tion, remains a challenge.

	 3.	 Self-directed digital health interventions include a 
large variety of applications designed to promote cal-
orie restriction, physical activity, self-monitoring, and 
education, as well as to provide motivation. Such inter-
ventions are predominantly delivered by smartphone 
applications, with some programs utilizing wearable 
technology. Most interventions are available from pri-
vate companies, but many are inexpensive or even 
available free in limited forms. Relatively few have 
been rigorously studied or compared to alternatives. 
There are, however, many published qualitative sys-
tematic reviews and meta-analyses on this topic.25–29 
A 2024 Cochrane review demonstrated that some 
smartphone applications were associated with mod-
est short-term weight loss (−2.6 kg at 6 to 8 months) 
but showed little relative benefit at 12 months. The 
significant heterogeneity of smartphone applications 
in terms of content and approach makes it difficult 
to draw conclusions. High attrition rates among digi-
tal health solutions are also a significant problem.30 
Nevertheless, for many patients with overweight 
or obesity and CKM syndrome, inexpensive digital 
health solutions may be the only alternative. This is 
an evolving field with new artificial intelligence–pow-
ered digital health coaches and similar applications 
recently becoming available. Although there are 
some promising outcomes data,31 the effectiveness 

of artificial intelligence–based approaches has yet to 
be systematically studied.

	 4.	 Moderate caloric restriction causes a sustainable 
energy deficit, with various dietary approaches 
available for support of weight loss. Several eat-
ing plans, including low-fat and low-carbohydrate 
approaches, have a modest impact on weight loss 
(roughly 4 kg) and BP according to a systematic 
review and network meta-analysis among 121 clini-
cal trials.8 Unfortunately, at 12 months, weight loss 
and risk factor benefits disappear in most studies, 
likely due to diminishing adherence. A Scientific 
Statement describes the extent to which popular 
diets align with AHA dietary guidance, with the 
Dietary Approaches to Stop Hypertension (DASH), 
Mediterranean, pescatarian, and vegetarian dietary 
patterns providing particularly notable cardiometa-
bolic benefits by reducing the risks of hypertension, 
T2D, and CVD.32 In contrast, ketogenic diets, with 
very low-carbohydrate and high saturated fat com-
position, induce weight loss but cause severe hyper-
cholesterolemia with the potential for increased 
cardiovascular risk. Clinician awareness of optimal 
dietary patterns for enhancing cardiometabolic 
health can inform the provision of accurate and 
effective dietary counseling for patients. Time-
restricted eating, the most popular form of which is 
intermittent fasting, has demonstrated some weight 
loss efficacy,33,34 but studies indicate it is no more 
effective than a calorie-limited approach in promot-
ing weight loss or improving cardiovascular risk.35,36 
While physical activity alone is unlikely to result in 
clinically significant weight loss, combining dietary 
modification with exercise results in greater long-
term weight loss than dietary modification alone.37,38

	 5.	 Weight loss maintenance is a major challenge 
among patients who have successfully lost weight. 
Weight regain is a complex phenomenon that 
includes behavioral, physiological, and environ-
mental factors.39 Weight loss registries provide 
meaningful insights into successful weight loss 
maintenance. A systematic review of registry 
data reported several strategies for successful 
weight loss maintenance, including regular break-
fast intake and having healthy food at home.40 
The most consistent reported behavior associ-
ated with weight loss maintenance is increasing 
physical activity, with several studies indicating 
that higher levels of physical activity are associ-
ated with a greater likelihood of sustaining weight 
reductions.38,41 In an RCT report of an 8-week low-
calorie intervention that resulted in weight loss, 
exercise was more effective in promoting weight 
loss at 12 months (−4.1 kg [95% CI, −7.8 to −0.4]) 
than no weight loss maintenance intervention, but 
was less effective than liraglutide (−7.8 kg [95% 
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CI, −10.1 to −3.1]) or a combination of exercise 
and liraglutide (−9.5 kg [95% CI, −13.1 to −5.9]) 
among patients with obesity.42

5.4.3. Obesity Pharmacotherapy for Weight 
Management in CKM Syndrome Stage 1

Recommendations for Obesity Pharmacotherapy for Weight  
Management in CKM Stage 1
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

2a A

	1.	 In adults with CKM stage 1 (ie, overweight/
obesity [BMI ≥27 kg/m2] without other metabolic 
risk factors, CKD, or subclinical/clinical CVD), the 
addition of GLP-1–based therapy with proven 
benefit to structured lifestyle intervention can be 
beneficial in promoting weight loss and improving 
glycemia and CKM risk profiles.1–3

Economic Value:* 
Not Cost-Effective 

(High Level of 
Certainty)

	2.	 In adults with CKM stage 1, the addition of 
GLP-1–based therapy with proven benefit to a 
structured lifestyle intervention is projected to not 
be cost effective at 2025 US prices.

2b A
	3.	 In adults with CKM stage 1, non-GLP-1–based 

obesity pharmacotherapy may be reasonable to 
use for promotion of weight loss.1

*Economic value statements inform population- and health system–level deci-
sions and are not meant to directly influence clinical decision-making for indi-
vidual patients.

Synopsis
This section addresses obesity pharmacotherapies for 
those with overweight/obesity without other CKM con-
ditions. Subsequent sections will provide recommenda-
tions for GLP-1–based pharmacotherapy for individuals 
with additional CKM conditions including T2D (Section 
5.5.1, “Management of T2D in CKM Syndrome Stage 
2 to 3”), CKD (Section 5.5.4, “Management of CKD in 
CKM Syndrome Stage 2 to 3”), ASCVD (Section 6.2, 
“Management of ASCVD” ), HF (Section 6.3, “Manage-
ment of HF”) and MASLD (Section 7.2, “Metabolic Dys-
function–Associated Steatotic Liver Disease”). GLP-1–
based therapy is meant to be inclusive of the broader 
class of agents involving GLP-1 receptor agonism (ie, 
the GLP-1/glucose-dependent insulinotropic polypep-
tide [GIP] receptor agonist [RA] tirzepatide).

The landscape of effective medical therapies for 
weight management has advanced significantly with the 
emergence of GLP-1–based therapies. Three agents are 
currently available as options (liraglutide, semaglutide, 
and tirzepatide), with many more in development. In addi-
tion to semaglutide and tirzepatide promoting up to 15% 
to 21% weight loss, these agents also improve CKM risk 
factor profiles. Despite their benefits, these medications 
often cause gastrointestinal side effects, and their ben-
efits reverse after discontinuation.1,4 The cost of these 
therapies also remains a barrier for many.

Additionally, several non-GLP-1–based obesity phar-
macotherapies are approved by the FDA to treat obesity in 

the United States, including orlistat, phentermine, phenter-
mine-topiramate, and naltrexone-bupropion. These agents 
induce weight loss and some CKM risk factor improve-
ment, though the effects are modest relative to GLP-1–
based therapies, and side effects can impact utilization. 
Table 13 summarizes the clinical effects and contraindica-
tions for approved obesity pharmacotherapies.

Recommendation-Specific Supportive Text
	 1.	 Multiple randomized, placebo (plus lifestyle interven-

tion) controlled trials of liraglutide, semaglutide, and 
tirzepatide demonstrate the effectiveness of these 
medications in promoting weight loss among individ-
uals without diabetes.5 In these studies, the achieve-
ment of >5% body weight loss was very common, 
as were substantial decreases in waist circumfer-
ence. BP reductions parallel declines in body weight 
and lipids and hs-C-reactive protein also improve. 
Glycemia consistently improves with use of these 
agents, with some evidence for preventing progres-
sion to diabetes in those with insulin resistance.6 More 
recently developed agents (semaglutide and tirzepa-
tide) exhibit greater weight loss efficacy, and possibly 
better tolerability, than the older agent liraglutide.1–3,7 
The SURMOUNT-5 (A Study of Tirzepatide in 
Participants With Obesity or Overweight With Weight 
Related Comorbidities) trial demonstrated that tirz-
epatide is superior to semaglutide for overall weight 
loss and weight loss maintenance.8 At present, only 1 
oral GLP-1–based therapy, semaglutide, is available. 
The oral formulation appears slightly less efficacious 
than the subcutaneous version for facilitating weight 
loss.9 As discussed in the monitoring and follow-up 
section (Section 8, “Monitoring and Follow-Up After 
Initiation of Therapies”), for those with inadequate 
weight loss or weight regain on GLP-1–based 
therapy, referral to weight management is indicated 
for consideration of alternative pharmacotherapy or 
metabolic and bariatric surgery.

	 2.	 A modeling-based study examined the cost-effec-
tiveness of semaglutide and tirzepatide compared 
with lifestyle modification alone from a US health 
care perspective and a lifetime analytic horizon.10 
In a subgroup analysis of individuals with obesity 
but without comorbidities such as diabetes, hyper-
tension, or established CVD, the incremental cost-
effectiveness ratio (ICER) of semaglutide (at US 
net price of $8412) was $1 012 000 per quality-
adjusted life-year (QALY) gained, and tirzepatide (at 
US net price of $6236) was $449 000 per QALY 
gained. Another modeling-based analysis, which 
modeled a higher-risk cohort of individuals without 
diabetes but with other comorbidities such as hyper-
tension, found that semaglutide, at an annual cost of 
$13 618 (US list price), would not be cost-effective 
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compared with standard lifestyle modification alone, 
with an ICER of $237 000 per QALY gained.11 The 
ICER was even higher when semaglutide was com-
pared with other obesity pharmacotherapies (eg, 
$469 000 per QALY gained relative to phentermine/
topiramate) or when liraglutide was compared with 
lifestyle modification alone ($483 000 per QALY 
gained). The cost of semaglutide has declined in the 
past year due to negotiations, rebates, and direct-
to-customer sales, and a preliminary update of the 
prior analysis suggests improved cost-effectiveness 
in this higher-risk subpopulation using the therapy 
for weight management.12

	 3.	 Several non-GLP-1–based obesity medications are 
available in the United States, with generally less sub-
stantial impacts on weight loss and CKM risk profiles 
than GLP-1–based therapy. Of these, phentermine/
topiramate13 is associated with the greatest amount 
of weight loss, followed by bupropion/naltrexone,14–16 
and lastly, orlistat.17,18 Bupropion/naltrexone, phenter-
mine/topiramate, and orlistat have all shown efficacy 
in improving glycemia, and the latter 2, in reducing 
BP. Despite the relative efficacy of phentermine/
topiramate, the presence of a stimulant in the com-
bination therapy has raised concerns about its use 
among those who might be particularly susceptible to 

complications or side effects. Phentermine alone can 
also be used for obesity management, but it is often 
used short-term (12 weeks) due to concerns for 
cardiovascular side effects and potential for abuse. 
Additionally, bupropion/naltrexone use is associated 
with slight increases in BP.1,4 Therefore, as discussed 
in later sections (Section 6.3.1, “CKM Syndrome 
Stage 4 With Obesity and HF), these agents should 
generally be avoided in those with CVD due to their 
potential for increasing cardiovascular risk. As with 
GLP-1–based therapies, gastrointestinal side effects 
are common with bupropion/naltrexone and, in par-
ticular, with orlistat.

5.4.4. Surgical Interventions for Weight Loss in CKM 
Syndrome Stage 1 to 3

Recommendations for Surgical Interventions for Weight Loss in CKM 
Syndrome Stage 1 to 3
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

2a A

	1.	 Among patients with CKM stage 1 to 3 and obe-
sity without an adequate weight loss response 
to lifestyle modification, with or without the use 
of adjunctive obesity pharmacotherapies, MBS 
can be beneficial to facilitate weight loss and to 
mitigate CKM syndrome progression.1–8

Table 13.  Average Changes in Weight and Metabolic Risk Profiles, as Well as Common Side Effects of Approved Obesity  
Pharmacotherapies

Agent

Average Maximal  
Placebo- 
Corrected Weight 
Loss*

Maximal 
Weight 
Loss*

Duration 
of Trial 
(weeks)

Placebo-Corrected Impact 
on Metabolic Risk  
Factor Reduction at RCT 
Completion

Most Common Side 
Effects Cautions

Tirzepatide1,3,19–21 
15 mg†

15% 21% 72 SBP: 6.5 mm Hg; DBP: 3 mm 
Hg; A1c: 0.4%; TG: 19%

Nausea, diarrhea, con-
stipation

Avoid in type II multiple en-
docrine neoplasia, history of 
pancreatitis

Semaglutide2,5,22–24 
2.4 mg

12% 15% 68 SBP: 4.5 mm Hg; DBP: 2 mm 
Hg; A1c: 0.3%; TG: 16%

Nausea, diarrhea, vomit-
ing, constipation

Avoid in type II multiple en-
docrine neoplasia, history of 
pancreatitis

Liraglutide1,19,25 
3 mg

5% 8% 56 SBP: 3 mm Hg; A1c: 0.3%; 
TG: 8 mg/dL

Increased heart rate, 
nausea, diarrhea, con-
stipation

Avoid in type II multiple en-
docrine neoplasia, history of 
pancreatitis

Phentermine/ 
topiramate1,13,17,19 
15 mg/92 mg

8% 13% 56 SBP: 3 mm Hg; DBP: 1 mm 
Hg; TG: 20 mg/dL

Increased heart rate, 
dizziness, dry mouth, 
constipation

Limit dose with GFR <50, avoid 
in CAD, abrupt withdrawal is 
seizure risk

Naltrexone/ 
bupropion1,14,19  
32 mg/360 mg

4% 8% 56 TG: 9 mg/dL; A1c: 1% in T2D SBP +2 mm Hg, head-
ache, nausea, constipa-
tion

Limit dose with GFR <50, mon-
itor BP, avoid in HTN and CAD, 
contraindicated in individuals at 
risk for seizures

Orlistat1,18,19  
120 mg

3% 10% 52‡ SBP: 2.5 mm Hg; may help 
prevent progression to DM

Fecal spotting, steator-
rhea, fecal urgency

Fat-soluble vitamin supplemen-
tation is recommended

Phentermine26–28 
15–37.5 mg

3%–5% 10% 28 SBP: 1.3 mm Hg; heart rate: 
5 bpm; 10% in TG

Dry mouth, insomnia, 
headache, anxiety, agita-
tion, hypertension (rare)

Avoid in uncontrolled HTN 
and CVD, history of substance 
abuse disorder, glaucoma

*Assuming maximum approved or tolerated dose during RCT.
†Includes outcomes in patients without diabetes.
‡Peak weight loss occurred at the end of year 1, during which participants adhered to a "weight loss diet." The trial continued for an additional year with a "weight 

maintenance diet" during which weight was regained.
A1c indicates hemoglobin A1c; BP, blood pressure; CAD, coronary artery disease; CVD, cardiovascular disease; DBP, diastolic blood pressure; DM, diabetes mellitus; 

GFR, glomerular filtration rate; HTN, hypertension; RCT, randomized controlled trial; SBP, systolic blood pressure; T2D, type 2 diabetes; and TG, triglycerides.
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Economic Value:* 
Cost-Effective 
(High Level of 

Certainty)

	2.	 Among patients with severe obesity, bariatric 
surgery is cost-effective compared with medical 
treatment regardless of baseline diabetes status.

2a B-NR

	3.	 Among patients who have undergone MBS and 
have regained a significant amount of weight 
(≥25% or more of total lost weight), GLP-1–
based therapies can be useful in promoting 
weight loss and management of comorbidities.9–13

*Economic value statements inform population- and health system–level deci-
sions and are not meant to directly influence clinical decision-making for indi-
vidual patients.

Synopsis
MBS is the term now used to encompass surgical weight 
loss procedures, which have demonstrated clinical value 
beyond weight loss, including reductions in comorbidities 
and long-term mortality. MBS has long been an effec-
tive option for those unable to lose weight through other 
means. Roux-en-Y gastric bypass (RYGB) and laparo-
scopic sleeve gastrectomy (LSG) comprise 90% of all 
procedures.9 Though GLP-1–based therapy has prom-
ising effects on weight loss and CKM-related risk, long-
term data are still lacking, and medication discontinuation 
with resultant weight regain is common. MBS has, to date, 
been shown to be superior overall in promoting long-term 
weight loss and reducing cardiovascular risks, morbidity, 
and mortality, though this may change as evidence for the 
benefits of GLP-1 accumulates.14–16 While MBS is gen-
erally safe,17 the surgical and pharmacologic approaches 
are not mutually exclusive. GLP-1–based therapy can be 
used to promote weight loss prior to surgery or to treat 
weight regain after surgery, and for those who fail to lose 
sufficient weight with pharmacotherapy, MBS can be of-
fered as an alternative. Shared decision-making, ideally 
with support from an interdisciplinary team, is appropriate 
for navigating the different surgical and medical options 
for weight loss to reduce CKM progression.

Recommendation-Specific Supportive Text
	 1.	 MBS has efficacy among individuals with a BMI ≥35 

kg/m2 regardless of the presence of comorbidities 
and can be beneficial in patients with T2D with a 
threshold BMI of 30 kg/m2.6 Furthermore, there is 
evidence that among Asian patients, those with a BMI 
of <30 kg/m2 can benefit.3 Average excess weight 
loss is greater with RYGB (56%) than LSG (46%),2,18 
with persistent differences at 10 years.4 MBS has 
favorable effects on all CKM risk factors, as well as 
OSA and MASLD. In the GATEWAY (Gastric Bypass 
to Treat Obese Patients With Steady Hypertension) 
RCT, MBS resulted in greater hypertension remis-
sion (2.4% versus 46.9%) and reductions in 

antihypertensive medications versus medical ther-
apy.7,19 The STAMPEDE (Surgical Treatment and 
Medications Potentially Eradicate Diabetes Efficiently) 
and ARMMS-T2D (Alliance of Randomized Trials of 
Medicine versus Metabolic Surgery in T2D) trials 
demonstrated that MBS was associated with greater 
rates of diabetes remission than medical/lifestyle 
therapy, with 40% of participants using GLP-1–
based therapy in ARMMS-T2D.6,8 CKM risk factor 
remission is superior with RYGB bypass compared 
with LSG.20,21 Matched observational studies also 
demonstrate a reduction in fatal and nonfatal CVD 
events (42%) and all-cause mortality (49%) compar-
ing MBS to routine care.1,5 Large registries demon-
strate rates of major surgical complications <5% and 
mortality <0.1%. The American College of Surgeons 
offers an online tool for patients to assist with shared 
decision-making about MBS (https://riskcalculator.
facs.org/bariatric/).

	 2.	 Modeling studies have examined the cost-effective-
ness of bariatric procedures (LSG, RYGB) compared 
with medical therapy alone in people with severe 
obesity, with or without diabetes at baseline.22,23 
Synthesizing data from various clinical trials, they have 
found that although the ICER for bariatric surgery 
compared with medical care varies depending on the 
population and intervention studied, it is consistently 
less than the ACC/AHA threshold of $120 000 per 
QALY gained. For instance, 1 study found that over 
5 years of follow-up, RYGB compared with medi-
cal therapy produced 0.44 additional QALYs at an 
incremental cost of $20 633, resulting in an ICER 
of $46 877 per QALY gained (in 2020 US dollars).23 
The ICER varied inversely with baseline BMI and dia-
betes severity; that is, bariatric surgery was more eco-
nomically attractive in individuals with higher BMI and 
more severe diabetes. The ICER also declined with 
duration of follow-up in that bariatric surgery became 
more economically attractive if benefits were sus-
tained over the long-term. An important caveat is that 
these studies compared surgery with prior obesity 
pharmacotherapies. A recently published modeling 
study suggested that GLP-1-based therapies, at an 
annual cost of $19 881, would not be cost-effective 
compared with RYGB surgery.24 However, the study 
does not provide sufficient details to test calibration 
and assumes a base-case drug price that is sub-
stantially higher than the 2023 cost of the agents. 
Therefore, the comparative effectiveness of bariatric 
surgery compared with high-intensity GLP-1–based 
therapies is uncertain.

	 3.	 Patients who undergo MBS generally have excel-
lent weight loss; however, 10% of patients who had 
RYGB and 30% of patients who had LSG have 
inadequate weight loss defined as <20% total 
body weight loss.25 Some weight regain from the 

Recommendations for Surgical Interventions for Weight Loss in CKM 
Syndrome Stage 1 to 3 (Continued)

COR LOE Recommendations
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nadir at 12 to 18 months postsurgery is common.26 
In a prospective cohort study of 1406 adults who 
underwent MBS and were followed up for 6.6 years, 
patients with >20% of weight gain after MBS had a 
42% clinically important decline in quality of life, and 
35.3% had worsening of diabetes.27 Additionally, the 
PCORnet Bariatric Study reported modest weight 
regain for RYGB (mean weight regained, 7.2 kg) 
and LSG (mean weight regained, 8.2 kg).25 Until 
recently, options to address insufficient weight loss 
and weight regain have been limited with surgical 
revision as 1 option.28 Fortunately, GLP-1–based 
therapy has been shown to mitigate postsurgical 
weight regain in several observational studies.10–12,29 
Effective agents include liraglutide, semaglutide, and 
tirzepatide (a GIP/GLP-1 agonist). The use of these 
medications to mitigate weight regain is consistent 
with the notion that obesity is a chronic condition, 
and re-engagement with treatment is often neces-
sary over the course of a patient’s lifetime.30

5.4.5. Management After Gestational Diabetes
Recommendations for Management After Gestational Diabetes
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 B-R

	1.	 In women diagnosed with GDM, an oral glucose 
tolerance test 4 to 12 wk postpartum is recom-
mended for prediabetes and diabetes screening 
and to identify increased risk for development of 
T2D and for CKM stage progression.1–4

1 C-LD

	2.	 In women diagnosed with GDM, counseling by a 
health care clinician is recommended to provide 
education regarding the increased risk for devel-
oping T2D and for CKM stage progression.5

1 B-R

	3.	 Among postpartum women with a history of GDM 
and prediabetes, optimizing glucose and metabolic 
risk factors through lifestyle interventions or met-
formin use is recommended to reduce the risk for 
incident T2D and CKM stage progression.6–9

Synopsis
Gestational diabetes mellitus (GDM) refers to glucose or 
carbohydrate intolerance identified or shown during preg-
nancy. Because of increased risk for T2D among individu-
als with prior GDM, their approach to longitudinal assess-
ments for CKM risk factors of glycemia, lipids, and kidney 
function (at least every 2 to 3 years) should be the same as 
that for individuals with stage 1 CKM syndrome (Section 
3.1.1. “Longitudinal Diagnostic Assessment for all CKM 
Stages”). Untreated GDM impacts 2% to 10% of births in 
the United States, presenting a 35% to 60% likelihood of 
progressing to T2D within 10 to 20 years.10 Obesity, exces-
sive weight gain during pregnancy, and postpartum weight 
retention are risk factors for GDM, with subsequent 10-
fold T2D risk and 2-fold CVD risk. This highlights the im-
portance of early postpartum diagnosis and management, 
including T2D screening, timely initiation of postpartum 

care to improve risk awareness and prevention, counseling 
on lactation and healthy lifestyle practices, and pharmaco-
logic and nonpharmacologic strategies to reduce further 
risk. Individuals at risk should implement lifestyle modifica-
tions and achieve weight loss to mitigate the likelihood of 
T2D development and CKM progression.11 This required 
enhanced monitoring, diagnosis, and early intervention. 
However, current prognostic models for T2D following 
GDM have methodological deficiencies, and pharmaco-
logical intervention approaches to facilitate lifestyle modifi-
cations in women with GDM warrant further investigation.

Recommendation-Specific Supportive Text
	 1.	 Evidence supports the recommendation of a 75-g 

oral glucose tolerance test to screen for diabetes 
and prediabetes at 4 to 12 weeks postpartum in 
women with GDM.1 Alternative strategies include 
early testing (ie, before hospital discharge) to miti-
gate the possibility of missed screening at 4 to 12 
weeks postpartum,2,3 fasting plasma glucose test at 
6 to 12 weeks, or an HbA1c test after 13 weeks.12 A 
higher prevalence of glucose intolerance is reported 
in the early postpartum period using fasting plasma 
glucose and HbA1c (≥7.5%) compared with the oral 
glucose tolerance test criteria.1 Few studies have 
compared fasting plasma glucose and/or HbA1c 
tests to the oral glucose tolerance test in detect-
ing postpartum glucose intolerance in women with 
GDM. HbA1c alone, whether assessed early or 
late postpartum, showed insufficient sensitivity for 
detecting abnormal glucose tolerance.4 While con-
tinuous glucose monitoring is not a routine com-
ponent of care for all women with GDM,13 there is 
a growing interest in its use both during and after 
pregnancy.14 After normal oral glucose tolerance 
test results in the early postpartum period, long-term 
postpartum testing at 1- to 3-year intervals may be 
considered to minimize maternal diabetes risk.15 
Likewise, annual HbA1c testing is supported.12

	 2.	 Traditionally, counseling for women with GDM 
begins and ends with a single postpartum visit 4 to 
6 weeks after delivery. However, recent evidence 
suggests that counseling related to risk reduction 
for CKM syndrome in high-risk women should start 
in the prenatal period and continue until the com-
pletion of postpartum follow-up visits for the mother 
and baby.16–18 The integration of counseling before, 
during, and after pregnancy significantly improved 
glucose screening and mitigated risks and com-
plications of CKM syndrome in this population.5 
Counseling should address the needs and con-
cerns of mothers, increase their awareness of the 
risks associated with CKM progression, and enable 
them to engage in proactive strategies for manag-
ing these risks (eg, postpartum weight retention). 
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Counseling on dietary or combined dietary and 
exercise modifications effectively facilitates weight 
loss in postpartum women with GDM.6,19–21 Insulin 
resistance, blood glucose, serotonin, and beta cell 
proliferation decrease during lactation. Lactation 
also reduces pancreatic oxidative stress and risks 
for T2D in women with GDM and should be dis-
cussed with them before, during, and after preg-
nancy.22–24 Finally, women with GDM should receive 
a biopsychosocial assessment for postpartum 
depression, which is linked to CKM risks, to support 
early detection, referral, and risk management.25

	 3.	 To reduce the risk of incident T2D and CKM stage 
progression, postpartum women with GDM and 
prediabetes should optimize glucose and metabolic 
risk factors with lifestyle interventions or metformin 
administration.6–9 A post hoc analysis of the DPP 
(Diabetes Prevention Program) trial data showed that 
women with GDM who participated in a 12-month 
lifestyle intervention or received metformin had 
improved glycemic control and reduced risk for T2D 
by 50% to 60% compared with controls.19 Intensive 
lifestyle interventions showed long-term advantages 
after 10 years. It confirmed that goal planning, self-
monitoring, fat and calorie reductions, and weekly 
150 minutes of moderate-intensity exercise reduced 
CKM risk.6 Implementing lifestyle interventions to 
reduce postpartum CKM risk has been expanded in 
later trials, yielding comparable results.20,26,27 A post-
partum lifestyle intervention (education, weight man-
agement program, pedometer, telephone, and text 
support) in overweight women with GDM resulted in 
greater weight loss at 6 months (−3.9 kg [SD, 7.0] 
versus −0.7 [SD, 3.8]) than control.8 Observational 
studies indicate that women with GDM who follow 
a DASH or Mediterranean diet postpartum have 
a lower incidence of hypertension and T2D.9,28,29 
Pioglitazone reduces the risk of T2D in Hispanic 
women with GDM, but it also increases the risk of 
weight gain, edema, and fractures.30,31

5.5. CKM Syndrome Stage 2
Synopsis
CKM syndrome stage 2 is defined as the presence of 
metabolic risk factors, moderate- to high-risk CKD, or 
both in the absence of subclinical or clinical CVD. CVD 
prevention in stage 2 builds on the management prin-
ciples outlined for CKM stages 0 and 1 and shifts to a 
more specific focus on addressing metabolic risk factors 
and CKD in a timely fashion to prevent progression to 
clinical CVD and kidney failure. While lifestyle modifica-
tion remains the foundation of preventive efforts, phar-
macologic management of metabolic risk factors, CKD, 
or both is also central to the care model in stage 2, to 
reduce risk for CKM syndrome progression. As described 

in subsequent sections, in addition to utilizing therapies 
for hypertension1 and hypertriglyceridemia2 as per current 
guidelines, there is an emphasis on using cardioprotective 
antihyperglycemic agents in T2D and kidney-protective 
agents in CKD, which confer risk reduction for adverse 
cardiovascular and kidney events. A 10-year CVD risk of 
≥7.5% using the PREVENT-CVD equation can further 
guide the targeting of pharmacotherapy and should be 
included in patient-clinical risk discussions. Weight loss, 
through lifestyle modification, obesity pharmacotherapy, 
or bariatric surgery, is key for preventing CKM syndrome 
progression and promoting CKM stage regression.

5.5.1. Management of T2D in CKM Syndrome Stage 
2 to 3

Recommendations for T2D in CKM Syndrome Stage 2 to 3
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 A

	1.	 In adults with CKM syndrome stage 2 to 3 with 
T2D, lifestyle modification that includes behavior 
modification, healthy diet, and recommended 
physical activity levels, with adjunctive pharmaco-
logical and/or surgical approaches as needed, is 
recommended to achieve and maintain a healthy 
weight and to improve glycemia control.1–5

1 B-R

	2.	 In adults with CKM syndrome stage 2 to 3 with 
T2D, intensified multifactorial interventions 
including both lifestyle change and targeted 
pharmacotherapy to address hyperglycemia, 
hypertension, dyslipidemia, and albuminuria is 
recommended to reduce the risk of CVD, mortal-
ity, and kidney complications.6–8

1 A

	3.	 In adults with CKM syndrome stage 2 to 3 
with T2D and increased risk for CVD (10-y 
PREVENT-CVD ≥7.5%), the treatment plan 
should include an sodium–glucose cotrans-
porter-2 inhibitors (SGLT2i) or a GLP-1–based 
therapy with demonstrated benefit to reduce 
cardiovascular events and mortality.9–12

Economic Value 
Statement:* 

Cost-Effective 
(Moderate Level 

of Certainty)

	4.	 In adults with CKM syndrome stage 2 to 3 with 
T2D and increased risk for CVD treatment with 
SGLT2i at 2025 US prices is projected to be cost 
effective compared with usual care.

Economic Value:* 
Not Cost-Effective 
(Moderate Level 

of Certainty)

	5.	 In adults with CKM syndrome stage 2 to 3 with T2D 
at increased risk for CVD, treatment with a GLP-1–
based therapy at 2025 US prices is projected to be 
not cost-effective compared with usual care.

2a A

	6.	 In adults with CKM syndrome stage 2 to 3 with 
T2D and increased risk of CVD with A1C levels 
0.5% to 1% above their individualized glycemic 
goal, metformin therapy can be effective when 
combined with cardioprotective antihyperglycemic 
therapies (GLP-1–based therapy or SGLT2i) to 
achieve glycemic targets.13–15

2b B-NR

	7.	 In adults with CKM syndrome stage 2 to 3 with 
T2D and increased risk for CVD or multiple CKM 
risk factors, or both, combination therapy with a 
GLP-1–based therapy with proven benefit and an 
SGLT2i may be considered for reducing the risk of 
cardiovascular events beyond that conferred by a 
single cardioprotective antihyperglycemic agent.16–21

*Economic value statements inform population- and health system–level decisions 
and are not meant to directly influence clinical decision-making for individual patients.
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Synopsis

T2D is a frequent complication of overweight and obesi-
ty, and is a major CVD risk factor.22 Most individuals with 
T2D have additional metabolic risk factors for CVD, in-

cluding excess adiposity, hypertension, and dyslipidemia. 
Lifestyle modification is critical for supporting glycemic 
control, weight reduction, and improvement in metabolic 
risk factors and associated pathophysiologic abnormali-
ties. Optimizing management of glycemia and comorbid 

Figure 8. Management of Type 2 Diabetes in CKM Syndrome Stage 2 to 3. 
*Increased risk is defined as a 10-year PREVENT-CVD of ≥7.5% or age ≥50 years with T2D and additional CKM risk factors. CKM indicates 
cardiovascular-kidney-metabolic; CVD, cardiovascular disease; GLP-1, glucagon-like peptide-1; HbA1c, glycated hemoglobin A1C; HF, heart failure; 
MASLD, metabolic dysfunction–associated steatotic liver disease; SGLT2i, sodium–glucose cotransporter-2 inhibitors; and T2D, type 2 diabetes.
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conditions is key for reducing microvascular and macro-
vascular complications of T2D, by achieving targets for 
comprehensive risk factor control and utilizing antiplatelet 
medications if indicated.6,7,23,24 Targets for HbA1c and BP 
include an HbA1c <7.0% for nonpregnant adults without 
significant hypoglycemia and BP <130/80 mm Hg.23,25,26 
Less stringent A1C goals (eg, <8.0%) may be appropri-
ate for patients with limited life expectancy or where the 
harms of more aggressive glycemic control may exceed 
the benefits.26 Since most individuals with diabetes aged 
≥40 years have at least intermediate ASCVD risk, moder-
ate- to high-intensity statin therapy is advised with consid-
eration for adding ezetimibe for those with higher ASCVD 
risk, to lower LDL-C by ≥50%.23,27,28 Use of an SGLT2i or 
GLP-1–based therapy is advised for CVD risk reduction in 
those with increased predicted CVD risk, with the choice of 
agent guided by comorbidities such as CKD, pre-HF, obe-
sity, severe hyperglycemia, and MASLD (Figure 8).9–12,23,26

Recommendation-Specific Supportive Text
	 1.	 Weight management has myriad benefits in T2D, 

including reductions of A1C and hepatic steatosis, 
and improvement in cardiovascular risk factors.26,29 
Cohort studies and interventional trials have pro-
vided evidence for the weight, glycemic, and meta-
bolic benefits of lifestyle modification, including 
regular physical activity and a balanced diet, in those 
with T2D.30–32 Obesity pharmacotherapies, particu-
larly GLP-1–based therapies, are advantageous as 
adjuncts to lifestyle modification to support weight 
loss for selected patients with T2D and BMI ≥27 
kg/m2. Of the currently available agents, tirzepatide 
(dual GIP and GLP-1 RA) and semaglutide (GLP-1 
RA) have the highest efficacy in terms of weight loss 
and metabolic benefits.4,5 Evidence also supports 
the use of MBS for the treatment of comorbid obe-
sity in individuals with T2D.3 In addition to improve-
ments in weight, glycemia, and CKM risk factors in 
clinical trials, reductions in CVD, CVD mortality, and 
all-cause mortality among individuals with T2D have 
been observed in observational and matched cohort 
studies.33–35 MBS should therefore be considered for 
people with T2D and a BMI ≥30 kg/m2 (or ≥27.5 
kg/m2 for Asian American individuals), and is recom-
mended in this population by the American Society 
for Metabolic and Bariatric Surgery and the ADA.29,36

	 2.	 Most individuals with T2D have multiple additional 
metabolic risk factors for CVD, including excess 
abdominal adiposity, hypertension and dyslipidemia, 
with the majority meeting criteria for metabolic syn-
drome.37 Beyond the diagnostic components of 
metabolic syndrome, additional pathophysiologic 
features, including inflammation, endothelial dys-
function, an increased concentration of atherogenic 
lipoproteins, and a prothrombotic state, contribute to 

CVD risk and should be addressed through lifestyle 
modification and weight loss. Among patients with 
T2D and concomitant risk factors of overweight/
obesity and albuminuria, use of an intensive multifac-
torial intervention regimen of behavior modification 
(diet, exercise, and smoking cessation) and poly-
pharmacologic therapy (antihyperglycemic therapy, 
ACEi or ARB, lipid-lowering therapy, and aspirin) that 
targeted risk factor optimization was associated with 
reduced CVD events and all-cause and cardiovascu-
lar mortality compared with conventional therapy in 
the STENO-2 (Intensified Multifactorial Intervention 
in Patients With T2D and Microalbuminuria) trial.6,7 
The benefits of the intervention strategy expanded 
throughout the 8 years of the study, suggesting 
the continual reinforcement of risk factor reduction 
was effective. Furthermore, at 21 years of follow-up, 
patients who received intensive therapy for the ini-
tial 7.8 years survived longer than the conventional-
therapy group, with the increase in lifespan related to 
time free from incident CVD.38

	 3.	 For people with T2D and high CVD risk, an SGLT2i 
and/or GLP-1–based therapy with demonstrated 
cardiovascular benefit is recommended indepen-
dent of HbA1c or metformin use.9,12 Both classes of 
agents reduce major adverse cardiovascular events 
(MACE) and CVD mortality across multiple clinical 
trials,39,40 with SGLT2i having a particular impact on 
HF hospitalizations and GLP-1–based therapy hav-
ing a more substantial impact than SGLT2i on inci-
dent ASCVD events. Clinical trials of these agents 
in T2D included individuals with either CVD or addi-
tional risk factors beyond T2D, reflecting a popula-
tion at increased CVD risk. Based on the distribution 
of risk within clinical trials, as well as the absolute 
risk reduction and number needed to treat associ-
ated with risk thresholds in other clinical guidelines, 
a 10-year PREVENT-CVD score of ≥7.5% is rec-
ommended to identify individuals who should be 
prioritized for SGLT2i or GLP-1–based therapy.41 A 
complementary approach is to prioritize therapy for 
those aged ≥50 years with T2D and additional risk 
factors. Nonetheless, observational data suggests 
that individuals with T2D and moderate CVD risk 
may also derive cardiovascular benefit from prefer-
ential use of GLP-1–based therapy and SGLT2i.11 
For young and middle-aged adults without increased 
10-year risk, a higher 30-year risk (≥75% for age 
and sex) is an additional metric to consider during cli-
nician-patient risk discussions about pharmacother-
apy. Based on the differing physiologic and clinical 
effects of these classes of therapies, treatment with 
SGLT2i can be prioritized in those with CKD and/or 
pre-HF, while GLP-1–based therapy is preferred in 
those with class II or higher obesity, severe hypergly-
cemia (HbA1c ≥9%), and/or MASLD. Side effects 
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and related mitigation strategies for these agents are 
discussed in Tables 14 and 15.

	 4.	 Prior studies examining the cost-effectiveness of 
adding SGLT2i relative to the prior standard of care 
therapy among patients with diabetes from a US 
health care sector perspective suggested that the 
use of an SGLT2i in this population is projected to 
be cost-effective compared with standard of care 
therapy and cost-saving or cost-effective when 
compared with dipeptidyl peptidase 4 inhibitors. 
With the caveat that the prices in these studies 
were somewhat lower than the current wholesale 
acquisition cost of SGLT2i ($3500 to $5700 per 
year compared with the 2025 wholesale acquisi-
tion cost of approximately $6500 per year), the 
studies suggest that the use of SGLT2i in this pop-
ulation is likely to be cost-effective at a threshold 
of $120 000 per QALY gained.42,43 The economic 
value of therapies may be further improved by a 
reduction in prices due to Medicare negotiations or 
the entry of generic formulations of SGLT2i.

	 5.	 Several studies have assessed the cost-effective-
ness of adding GLP-1–based therapies, as a drug 
class and including older members of the class, 
compared with standard of care among patients 
with diabetes from a US health care sector per-
spective.44–48 In general, these studies found that 
GLP-1–based therapies would not be cost-effec-
tive compared with usual care, especially when 
used as first-line therapy. However, the ICER varied 
widely based on the cost of therapy and the com-
parator chosen.49 Future research should focus on 
conducting a comprehensive economic evaluation 

of newer GLP-1–based therapies to clarify the eco-
nomic value of these high-cost therapies, including 
in combination with SGLT2i.

	 6.	 While reducing cardiovascular risk with GLP-1–
based therapy or SGLT2i is a priority in T2D man-
agement, glycemic control is an additional focus for 
reducing microvascular T2D complications. To this 
end, SGLT2i only have modest glycemic effects 
(0.5% to 1% HbA1c reduction). GLP-1–based 
therapy has a more substantial impact on glycemia, 
but inadequate dose titration or discontinuation 
due to side effects or cost are common and can 
also limit glycemic impact. Therefore, for individu-
als with HbA1c >0.5% to 1% above their glycemic 
control, co-utilization of additional glucose-lowering 

Table 14.  Adverse Effects of SGLT2i in T2D

Adverse Effect Preventive and Therapeutic Considerations

DKA risk in individuals 
with insulin deficiency

Much less common in those with T2D. Discontin-
ue, evaluate, and treat promptly if suspected; be 
aware of predisposing risk factors (ketogenic diet) 
and clinical presentations (including euglycemic 
DKA); mitigate risk with sick-day planning; discon-
tinue before scheduled surgery (eg, 3–4 d), dur-
ing critical illness, or during prolonged fasting

Genital mycotic  
infections

Mitigate risk with genital hygiene and avoid use 
in high-risk individuals. Use with caution or avoid 
in the setting of severe hyperglycemia to reduce 
infectious risk.

Necrotizing fasciitis of 
the perineum (Fournier 
gangrene)

Rare; prompt treatment if suspected.

Intravascular volume 
depletion

Attention to volume status and blood pressure, 
particularly when ill or fasting; consider dose 
reduction of other volume contracting agents as 
applicable; monitor kidney function after initiation.

Adapted and reprinted with permission from American Diabetes Association 
Professional Practice Committee for Diabetes.26 Copyright 2026 American Dia-
betes Association.

DKA indicates diabetic ketoacidosis; SGLT2i, sodium–glucose cotransport-
er-2 inhibitors; and T2D, type 2 diabetes.

Table 15.  Adverse Effects of GLP-1–Based Therapy in T2D

Adverse Effect
Preventive and Therapeutic  
Considerations

Gastrointestinal adverse 
effects

Counsel on potential for GI side effects; provide 
guidance on dietary modifications to mitigate GI 
side effects; consider slower dose titration for 
those experiencing GI challenges. Not recom-
mended for individuals with gastroparesis.

Thyroid C-cell tumors Thyroid C-cell tumors identified in rodents; hu-
man relevance not determined. Contraindicated 
in patients with personal or family history of 
medullary thyroid carcinoma or in patients with 
multiple endocrine neoplasia syndrome type 2

Pancreatitis Acute pancreatitis has been reported, but 
causality has not been established. Do not 
initiate if at high risk for pancreatitis, and dis-
continue if pancreatitis is suspected.

Acute gallbladder disease Evaluate for gallbladder disease if cholelithia-
sis or cholecystitis is suspected; avoid use in 
at-risk individuals

Ileus Reported; risk level is not well-established.

Potential to impact  
concomitantly administered 
oral medications due to  
delayed gastric emptying

Orally administered drug absorption may be 
impaired during dose titration including oral 
contraceptives. Advise patients using oral 
contraceptives to switch to a nonoral contra-
ceptive method or add a barrier method of 
contraception for 4 weeks after initiation and 
for 4 weeks after each dose escalation.

Diabetic retinopathy 
complications in patients 
with a history of diabetic 
retinopathy

Close monitoring of retinopathy in those at 
high risk (older individuals and those with 
longer duration of T2D [≥10 y]).

Nonarteritic anterior  
ischemic optic neuropathy 
(NAION)

Rare; monitor for NAION during eye examina-
tions

Acute kidney injury Monitor kidney function in patients with CKD 
reporting severe adverse GI reactions

Risk of pulmonary  
aspiration

Provide guidance on discontinuation prior to 
surgical procedures to mitigate potential for 
pulmonary aspiration with general anesthesia 
or deep sedation.

Adapted and reprinted with permission from the American Diabetes Associa-
tion Professional Practice Committee for Diabetes.26 Copyright 2026 American 
Diabetes Association. 

GI indicates gastrointestinal; GLP-1, glucagon-like peptide-1; T2D, type 2 
diabetes.
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therapy alongside SGLT2i or GLP-1–based ther-
apy can be considered to ensure attainment of 
glycemic control. Metformin is emphasized here 
due to beneficial effects on HbA1c and weight, 
very low associated risk for hypoglycemia in the 
absence of insulin therapy, widespread accessibil-
ity, and the ability to safely combine it with cardio-
protective glucose-lowering therapies to achieve 
glycemic targets.13–15,26 Both SGLT2i and GLP-1–
based therapy confer cardiovascular benefits 
independent of metformin and should be first-line 
therapeutic considerations.14,15 Pioglitazone may 
be combined with cardioprotective glucose therapy 
to achieve glycemic targets and may lower ASCVD 
risk, but it is associated with increased risk of HF.50 
The approach to glycemic management should be 
guided by ADA recommendations.26

	 7.	 There is a lack of interventional data assessing the 
impact of combined SGLT2i and GLP-1–based 
therapy on cardiovascular and kidney outcomes, 
relative to the use of each of these agents alone. 
However, while both classes of agents reduce 
MACE and CVD mortality in T2D,39,40 the mecha-
nisms and cardiovascular benefits associated with 
these agents are somewhat distinct.16 Clinical tri-
als have indicated a lack of heterogeneity in the 
effects of each class of these cardioprotective 
glucose-lowering therapies between those who 
were and were not taking the other agent.17–19,21 
Observational data and modeling studies sug-
gest an additive cardiovascular benefit of com-
bined SGLT2i and GLP-1–based therapy versus 
each agent alone.19,20 Such an approach may be 
considered for selected high-risk patients with 
T2D. Additional considerations for dual SGLT2i 
and GLP-1–based therapy use may relate to 
their impact on CKM risk profiles, for example, 
addressing obesity, severe hyperglycemia, or 
MASLD with GLP-1–based therapy or address-
ing CKD or high HF risk with SGLT2i. However, 
the clinical benefit of combination SGLT2i and 
GLP-1–based therapy has not been quantified 
in clinical trials. The potential benefits of com-
bination therapy need to be balanced against 
polypharmacy, costs of therapy, and patient 
preferences.

5.5.2. Hypertriglyceridemia
Synopsis
Hypertriglyceridemia is defined as a fasting triglycer-
ide level of ≥150 mg/dL or a nonfasting triglyceride 
level of ≥175 mg/dL.1,2 Some Mendelian randomiza-
tion studies suggest a causal link between elevated 
triglycerides and ASCVD development.3 Additionally, 
as per clinical guidelines, persistently elevated triglyc-

erides are considered a risk enhancer for ASCVD.2,4–6 
Elevated triglycerides are also associated with a higher 
incidence of CKD and faster decline in eGFR, possibly 
mediated by albuminuria.7,8 When hypertriglyceridemia 
is identified, reversible secondary causes, such as poor 
lifestyle, hypothyroidism, uncontrolled hyperglycemia, 
severe albuminuria, and medications, should be identi-
fied and addressed.1,6–8 As per clinical guidelines, initial 
therapeutic considerations should be lifestyle modi-
fication and statin therapy in those with borderline-
intermediate or higher predicted risk. For those with 
persistent hypertriglyceridemia on maximally tolerated 
statins, or with additional cardiovascular risk factors, 
icosapent ethyl can be considered to lower ASCVD 
risk.9 Severe hypertriglyceridemia (≥500 mg/dL) is as-
sociated with even greater ASCVD risk and increased 
risk for pancreatitis. Among patients with severe hyper-
triglyceridemia, in addition to LDL-C–lowering therapy, 
measures may include implementation of a very low-fat 
diet, avoidance of refined carbohydrates and alcohol, 
referral to a dietitian, and addition of a fibrate or pre-
scription omega-3 fatty acids to lower triglycerides and 
prevent acute pancreatitis.1

5.5.3. Hypertension
Synopsis
Hypertension is an important component of CKM syn-
drome, contributing to progressive end-organ damage, 
including worsening kidney function and CVD.1,2 Among 
adults with CKM syndrome stage 2, hypertension con-
tributes to CKD development, and CKD, in turn, in-
creases the risk for and severity of hypertension. Effec-
tive BP management in adults with CKM syndrome is 
therefore essential for reducing morbidity and mortal-
ity. Lifestyle modification, including sodium reduction, 
weight loss, increased physical activity, and adherence 
to heart-healthy dietary patterns such as the DASH or 
Mediterranean diet, have shown benefit for reducing 
BP.3,4 Current guidelines support lifestyle modifica-
tion plus antihypertensive pharmacotherapy for adults 
with average BP ≥140/90 mm Hg, or with average BP 
≥130/80 mm Hg and clinical CVD, prior stroke, diabe-
tes, CKD, or a 10-year PREVENT-CVD score ≥7.5%.5 
The overarching therapeutic goal for BP treatment is 
<130/80 mm Hg. First-line pharmacologic therapies 
for hypertension management include RASi, thiazide-
type diuretics, and long-acting dihydropyridine calcium 
channel blockers, with initiation of single-pill combina-
tion therapy that includes first-line agents preferred for 
faster BP control and better adherence. RASi provide 
BP control and kidney and cardiovascular protection6 
and are therefore preferred in patients with CKD and 
albuminuria. For specific BP management recommen-
dations, please refer to the AHA/ACC 2025 blood 
pressure guideline.5
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5.5.4. Management of CKD in CKM Syndrome 
Stage 2 to 3

Recommendations for Management of CKD in CKM Syndrome Stage 
2 to 3
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 B-R

	1.	 In adults with CKM syndrome stage 2 to 3 who have 
CKD and T2D, or CKD without T2D but with UACR 
≥30 mg/g, and with eGFR ≥30 mL/min/1.73 m2, 
use of a RASi (eg, ACEi or ARB) at the maximum 
tolerated dose is recommended to reduce the loss 
of kidney function and to lower the risk of CVD.1–4

1 A

	2.	 In adults with CKM syndrome stage 2 to 3 who 
have CKD and T2D, or CKD without T2D but 
with UACR ≥200 mg/g, and with eGFR ≥20 mL/
min/1.73 m2, use of an SGLT2i is recommended to 
reduce the loss of kidney function and to lower the 
risks of HF hospitalization and CVD mortality.5–10

2a B-R

	3.	 In adults with CKM syndrome stage 2 to 3 who 
have CKD without T2D but with UACR ≥30 to 
199 mg/g, SGLT2i can be considered to reduce 
the loss of kidney function and to lower the risks 
of HF hospitalization and CVD mortality.6,10

Economic Value:* 
Cost-Effective 
(High Level of 

Certainty)

	4.	 In adults with CKM syndrome stage 2 to 3 who 
have CKD with or without T2D, treatment with 
SGLT2i at 2025 US prices is projected to be cost-
effective compared with not using an SGLT2i.

1 A

	5.	 In adults with CKM syndrome stage 2 to 3 who have 
CKD, T2D, and UACR ≥30 mg/g despite ACEi/
ARB and SGLT2i as tolerated, with eGFR ≥25 mL/
min/1.73 m2, the addition of a nonsteroidal mineralo-
corticoid receptor antagonist (nsMRA) with proven 
kidney and cardiovascular benefit is recommended 
to reduce the risks of losing kidney function and 
kidney failure, and to lower the risk of CVD.11–15

Economic Value:* 
Not Cost-Effective 
(Moderate Level 

of Certainty)

	6.	 In adults with CKM syndrome stage 2 to 3 who 
have CKD, T2D, and UACR ≥30 mg/g, treatment 
with finerenone at US 2025 prices is projected to 
not be cost-effective compared with usual care.

1 B-R

	7.	 In adults with CKM syndrome stage 2 to 3 who 
have CKD, T2D, and UACR ≥100 mg/g despite 
ACEi/ARB and SGLT2i as tolerated, treatment 
with GLP-1–based therapy with proven kidney 
and cardiovascular benefit is recommended to 
reduce the risks of losing kidney function and 
kidney failure, and to lower the risk of CVD.16–18

Economic Value:* 
Indeterminate  
(Insufficient  
Evidence)

	8.	 In adults with CKM syndrome stage 2 to 3, CKD, 
T2D, and UACR ≥100 mg/g despite ACEi/ARB 
and SGLT2i as tolerated, the cost effectiveness 
of adding GLP-1–based therapy is indeterminate.

*Economic value statements inform population- and health system–level deci-
sions and are not meant to directly influence clinical decision-making for indi-
vidual patients.

Synopsis
The overarching goal for patients in CKM syndrome stage 2 
to 3 with CKD is to lower the risks of loss of kidney function 
and MACE. Aggressive management of comorbid risk fac-
tors, including hypertension and dyslipidemia, using lifestyle 
measures and pharmacotherapy, reduces kidney and car-
diovascular risk. RCTs suggest that atorvastatin may reduce 
progression of CKD.19,20 A central component of CKD man-
agement is the use of agents that prevent loss of kidney 

function while additionally conferring cardiovascular benefit 
(Figure 9). In patients with CKD and T2D or with CKD and 
albuminuria (UACR ≥30 mg/g), use of RASi (ACEi or ARB) 
and SGLT2i (with strongest data in those with UACR ≥200 
mg/g in the absence of T2D) are recommended as first-
line therapies given an extended track record of efficacy 
and safety and high levels of accessibility, while finere-
none and/or a GLP-1–based therapy with proven benefit 
should be considered as additional therapies for high-risk 
patients with T2D, CKD, and persistent albuminuria on first-
line therapy. The cardiovascular benefits of these agents in 
clinical trials of CKD are largely related to reduced HF hos-
pitalizations, MACE, and cardiovascular death. The recom-
mended approach is aligned with the overarching premise 
of targeting individuals at the highest absolute risk for the 
most intensive treatments. As such, individuals with CKD 
and T2D or CKD and albuminuria represent key benefit 
groups at high baseline absolute risk, with population-based 
analyses demonstrating that the overwhelming majority of 
individuals with CKD and T2D or albuminuria have a 10-
year PREVENT-CVD score ≥7.5%.21 Albuminuria is a key 
marker for guiding CKD management (Figures 10 and 11), 
with cut points of UACR ≥30 mg/g for utilization of RASi, 
SGLT2i, and finerenone (the latter in those with T2D) and 
of UACR ≥100 mg/g for GLP-1–based therapy in T2D. 
Although clinical trial data in patients with CKD and T2D 
demonstrate the additive benefits of combined therapy with 
SGLT2i and finerenone on albuminuria relative to either 
agent alone (with almost all trial participants on background 
RASi),22 there are scarce clinical trial data evaluating the 
cardiovascular benefit of combination therapy with more 
than 2 of the above 4 classes of kidney-protective agents. 
However, no significant heterogeneity in risk reduction has 
been observed between those who are and are not taking 
other kidney-protective agents. Modeling exercises suggest 
meaningful gains in major cardiovascular and kidney event-
free and overall survival when multiple kidney-protective 
agents are combined, compared with RASi alone.23

Recommendation-Specific Supportive Text
	 1.	 In patients with CKD, multiple randomized trials and 

meta-analyses of RCTs have shown a benefit of 
RASi at reducing the risk of losing kidney function 
and kidney failure in patients with CKD and T2D or 
CKD and albuminuria.1–4 In the RENAAL (Reduction 
of Endpoints in NIDDM With the Angiotensin II 
Agonist Losartan) trial, losartan significantly reduced 
the primary outcome (composite of a doubling of the 
baseline serum creatinine concentration, end-stage 
renal disease, or death), reduced the incidence of a 
doubling of the serum creatinine concentration and 
end-stage renal disease and lowered first hospitaliza-
tion for HF, but had no effect on the rate of death in 
patients with T2D and albuminuria.24 Similarly, meta-
analysis of RCTs among individuals with diabetes 
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Figure 9. Management of CKD in CKM Syndrome Stage 2 to 3. 
*Semaglutide is currently the only GLP-1 RA demonstrated to improve kidney and CVD outcomes among patients with T2D and CKD with 
albuminuria. CKD indicates chronic kidney disease; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; GLP-1, glucagon-
like peptide-1; GLP-RA, GLP receptor agonist; MASLD, metabolic dysfunction–associated steatotic liver disease; nsMRA, nonsteroidal 
mineralocorticoid receptor antagonist; RASi, renin-angiotensin system inhibitors; SGLT2i; sodium–glucose cotransporter-2 inhibitors; and UACR, 
urine albumin-to-creatinine ratio.
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have shown a reduction in cardiovascular events with 
RASi when compared with placebo.25 Of note, these 
meta-analyses show an attenuated benefit of RASi 
when compared with active controls of other antihy-
pertensive agents, both for reducing the risk of CKD 
progression and for prevention of CVD.4,25

	 2.	 Clinical trials and meta-analyses of SGLT2i in patients 
with CKD and T2D or CKD and UACR ≥200 mg/g 
without T2D have shown a significant reduction in 
risks of losing kidney function, kidney failure, cardio-
vascular death, and HF hospitalization when com-
pared with placebo.5–7 The beneficial effect on kidney 
and cardiovascular events with SGLT-2i was observed 
in patients regardless of background RASi26 or GLP-1 
RA10 use, suggesting an independent and incremental 
benefit of SGLT-2i. Trials of SGLT2i generally included 
individuals with eGFR ≥20 mL/min/1.73 m2, support-
ing therapy initiation in this population, but therapy 
was continued until kidney failure with evidence for 
ongoing kidney and cardiac benefits. Overall, the car-
diovascular benefits observed were driven primarily 
by a reduction in cardiovascular death, particularly HF 
death and sudden cardiac death, without a significant 
effect on MI or stroke.27

	 3.	 In the SMART-C collaborative meta-analysis, 
SGLT2i lowered MACE (hazard ratio [HR], 0.90; 
95% CI, 0.84–0.96) and cardiovascular death (HR, 
0.80; 95% CI, 0.72–0.88) in patients with albumin-
uria (defined as UACR ≥30 mg/g).10 However, the 
proportion of patients without diabetes was low and 
only contributed by the EMPA-Kidney (The Study 
of Heart and Kidney Protection With Empagliflozin) 
trial, where patients with UACR 30–199 were also 
required to have an eGFR 20 to 45 mL/min/1.73 
m2. In EMPA-Kidney, the risk reduction for the pri-
mary outcome (a composite of progression of kid-
ney disease or death from cardiovascular causes) 
with empagliflozin compared with placebo was 
larger among patients with higher UACR (UACR 
≥30–300: HR, 0.91; 95% CI, 0.65–1.26 versus 
UACR ≥300: HR, 0.67; 95% CI, 0.58–0.78).6 
However, the rate of eGFR decline after the ini-
tial decrease was slower in the empagliflozin group 
than in the placebo group in all key subgroups, 
including in the subgroup of patients with a UACR 
<30 mg/g.6 Therefore, SGLT2i can be considered 
among individuals with CKD without T2D but with 
UACR 30 to 199 mg/g; however, data regarding 

Figure 10. Cardiovascular and Kidney Protective Therapies in CKD Without Type 2 Diabetes Using UACR. 
In patients without T2D, a UACR ≥30 mg/g is an indication for kidney-protective therapy. RASi is recommended for all patients with UACR ≥30 
mg/g. SGLT2i have strong evidence for cardiac and kidney benefit for those with UACR ≥200 mg/g and more moderate evidence for benefit in 
those with UACR 30 to 199 mg/g. CKD indicates chronic kidney disease; CVD, cardiovascular disease; RASi; renin-angiotensin system inhibitors; 
SGLT2i, sodium–glucose cotransporter-2 inhibitors; T2D, type 2 diabetes; and UACR, urine albumin-creatinine ratio.
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the combined kidney and cardiovascular benefits 
are less robust than for those with UACR ≥200 
mg/g.

	 4.	 Studies examining the cost-effectiveness of add-
ing SGLT2i to prior standard care in patients with 
diabetes found that, from a US health care sec-
tor perspective, this approach is projected to be 
cost-effective compared with standard therapy. 
A modeling study among those with diabetic 
kidney disease (DKD) found that adding empa-
glifozin to the standard of care is projected to 
be cost-effective relative to the standard of 
care alone from a US health care sector per-
spective.28 The study assumed an annual cost 
of $3200 (approximately 50% rebate from the 

wholesale acquisition cost), which is substan-
tially lower than that assumed by other studies 
but higher than the Medicare negotiated price 
that will be implemented in 2026. A high-quality 
modeling study examining the cost-effective-
ness of dapagliflozin in nondiabetic CKD found 
that dapagliflozin improved life expectancy by 2 
years, increased discounted QALY (from 6.75 to 
8.06), and reduced incident kidney failure requir-
ing kidney replacement therapy over the lifetime 
of the cohort. At an annual cost of $4416, add-
ing dapagliflozin to standard care was projected 
to be cost-effective over the lifetime, with an 
incremental cost-effectiveness ratio of $60 000 
per QALY gained.29 Collectively, this evidence 

Figure 11. Cardiovascular and Kidney Protective Therapies in CKD With Type 2 Diabetes Using UACR. 
In patients with T2D, RASI and SGLT2i are recommended as first-line therapy for all patients with CKD. For those with persistent albuminuria 
on first-line therapy, UACR ≥30 mg/g is an indication for adding nsMRA and UACR ≥100 mg/g is an indication for adding GLP-1 RA therapy. 
CKD indicates chronic kidney disease; GLP-1, glucagon-like peptide 1; nsMRA, nonsteroidal mineralocorticoid receptor antagonist; RASi; renin-
angiotensin system inhibitors; SGLT2i, sodium–glucose cotransporter-2 inhibitors; T2D, type 2 diabetes; and UACR, urine albumin-creatinine ratio.
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points to high certainty that SGLT2i use is cost-
effective in patients with CKD.

	 5.	 Clinical trials of the nsMRA finerenone in patients 
with CKD, T2D, and albuminuria despite RASi, as 
well as eGFR ≥25 mL/min/1.73 m2, have shown 
significant kidney and cardiovascular benefits of 
finerenone.11,12,30–32 In the FIDELIO DKD (Efficacy 
and Safety of Finerenone in Subjects With Type 2 
Diabetes Mellitus and Diabetic Kidney Disease) 
and FIGARO-DKD (Finerenone in Reducing 
Cardiovascular Mortality and Morbidity in Diabetic 
Kidney Disease) clinical trials among patients with 
CKD, T2D, and albuminuria, finerenone significantly 
reduced albuminuria, loss of kidney function, kid-
ney failure, kidney disease death, HF, and cardio-
vascular mortality compared with placebo.11–13,30–32 
There was no heterogeneity of treatment effect 
related to the utilization of SGLT-2i or GLP-1 RA, 
though the trials were not adequately powered for 
these subgroups. Only those with potassium ≤4.8 
mmol/L at baseline were included in trials, and the 
incidence of hyperkalemia-related discontinuation 
was higher with finerenone than placebo.13 Clinical 
trials of finerenone in CKD did not require prior use 
of both RASi and SGLT2i; however, as described 
above, owing to the extended efficacy and safety 
record of RASi and SGLT2i, these agents are rec-
ommended as first-line, with the addition of finere-
none advised for the high-risk subgroup with T2D 
and persistent albuminuria despite first-line agents.

	 6.	 An analysis that examined the cost-effectiveness of 
adding finerenone to standard of care for patients 
with diabetes and CKD assumed an annual cost of 
$7300 and computed an ICER for finerenone rela-
tive to standard of care treatment of $135 000 per 
QALY gained.33 As a result, the use of finerenone 
for this indication is projected to be not cost-effec-
tive at a threshold of $120 000 per QALY gained. 
In probabilistic sensitivity analyses, approximately 
35% of the simulations had an ICER <$120 000 
per QALY gained. The cost of a 1-year supply of 
finerenone in the Federal Supply Schedule was 
$7600 in August 2025.34

	 7.	 Meta-analyses of clinical trials of GLP-1 RA among 
the subgroup of patients with T2D and CKD have 
shown lower risks of declining kidney function, kid-
ney failure, MACE, HF hospitalization, cardiovas-
cular death, and all-cause mortality compared with 
placebo, regardless of SGLT2 inhibitor use.16 In the 
FLOW (A Research Study to see how Semaglutide 
Works Compared to Placebo in People With Type 
2 Diabetes and Chronic Kidney Disease) trial, 
semaglutide 1.0 mg weekly subcutaneously low-
ered the risks of major adverse kidney outcomes 
(dialysis, transplantation, incident eGFR of <15 
mL/min/1.73 m2, a ≥50% reduction in eGFR, or 

death from kidney causes), MACE, HF hospitaliza-
tion, cardiovascular death, and all-cause death in 
patients with T2D and CKD with albuminuria when 
compared with placebo.17 As for finerenone, sema-
glutide is recommended as additional therapy for 
those high-risk individuals with T2D and CKD with 
persistent albuminuria (≥100 mg/g, based on trial 
criteria) despite first-line therapy with RASi and 
SGLT2i. Given the additional physiologic and clini-
cal benefits of GLP-1 RA described in other sec-
tions of this guideline, for patients with T2D, CKD, 
and persistent albuminuria on first-line therapy, 
semaglutide can be prioritized over finerenone in 
the setting of uncontrolled hyperglycemia, obesity, 
or MASLD.

	 8.	 We identified no economic evaluations examining 
the cost-effectiveness of semaglutide based on 
the results of the FLOW trial, in patients with diabe-
tes and CKD, with or without concurrent ASCVD. 
The large health benefits observed in the FLOW 
trial suggest the potential for substantial popula-
tion health benefit if there is widespread uptake of 
the drug for this indication. However, the high cost 
of semaglutide,34 and the large number of individu-
als eligible for therapy underscore the urgent need 
for a rigorous economic evaluation of semaglutide 
therapy for this indication.

5.6. CKM Syndrome Stage 3
CKM syndrome stage 3 represents a high-risk primary 
prevention population with subclinical CVD (ASCVD or 
HF), or risk equivalents of very-high-risk CKD per the 
KDIGO risk classification, or high predicted CVD risk 
(10-year PREVENT-CVD score >20%).1–3 The 10-year 
threshold of 20% for “high" predicted risk by PREVENT 
CVD reflects a CVD event rate (2% per year) equivalent 
to that typically encountered among patients with exist-
ing CVD. The management principles for CKM stage 2 
carry over into CKM stage 3.1,2,4 However, the substan-
tially greater absolute risk of the CKM stage 3 popu-
lation justifies intensified lifestyle and pharmacologic 
therapies to avert risk for short-term clinical events with 
an expectation for greater absolute risk reduction than 
in CKM stage 2. While studies have not specifically re-
cruited CKM stage 3 patients, trials of SGLT2i,5,6 GLP-1 
RAs,7–9 and finerenone10–13 that have included popula-
tions aligned with CKM stage 3 with regards to absolute 
risk demonstrate low numbers needed to treat to prevent 
adverse cardiovascular and kidney events. In the high-
risk CKM stage 3 population, combination pharmaco-
therapies may be more strongly considered, as benefits 
may outweigh harm related to polypharmacy, cost, and 
side effects. Simulation studies suggest that combina-
tions of CKM therapies may have additive benefits for 
heart and kidney protection.6
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5.6.1. Use of Markers of Subclinical Atherosclerosis
Recommendation for Use of Markers of Subclinical Atherosclerosis
Referenced studies that support the recommendation are summarized 
in the evidence table.

COR LOE Recommendation

2a B-NR

	1.	 In adults with CKM syndrome stage 3 due to the 
presence of clinically significant CAC (CAC score 
>100 or moderate to severe CAC on qualita-
tive assessment), initiation or intensification of 
preventive therapies indicated for CKM syndrome 
can be beneficial to reduce cardiovascular 
events.1–4

Synopsis
The presence of subclinical atherosclerosis (eg, elevated 
CAC) is associated with an increased cardiovascular risk 
among those with CKM risk factors (eg, diabetes, CKD).5–7 
CAC represents total atherosclerotic plaque burden, which 
enables reclassification of risk when added to multivari-
able risk equations.8 The presence and severity of CAC 
can inform the initiation or intensification of lipid-lowering 
therapies (Section 7.1, “LDL-C Management in CKM Syn-
drome”) as well as other preventive therapies for CKM 
syndrome. Although other measures of atherosclerosis 
(eg, ankle brachial index, carotid intima media thickness) 
have shown utility in risk assessment,9–11 studies have 
been limited in demonstrating their utility for guiding clini-
cal care. Although zero CAC is associated with a low risk 
of short- to intermediate-term events in the general popu-
lation, its utility may be limited in CKM syndrome patients. 
This may be especially true in younger adults with CKM 
syndrome with accelerated CAC development due to mul-
tiple interrelated risk factors with high long-term CVD risk, 
indicating the need to start risk factor management early 
in the course of CKM syndrome.12–16 Lastly, CAC is asso-
ciated with increased cardiovascular risk in patients with 
CKD and requires aggressive modification of this risk,17 
and interpretation needs to be individualized in patients 
with CKD treated with dialysis or transplantation.

Recommendation-Specific Supportive Text
	 1.	 Studies using relative-risk reduction estimates from 

RCTs and absolute event rates from epidemio-
logic studies of CAC demonstrate that moderate-
to-severe CAC identifies patients at high absolute 
CVD risk who are most likely to benefit from several 
preventive therapies indicated for CKM syndrome 
(statins, GLP-1–based therapy, aggressive BP low-
ering, and icosapent ethyl in those with hypertriglyc-
eridemia).1–4 Although not yet evaluated with CAC, 
the same principles likely apply to other CKM syn-
drome therapies such as SGLT2i, RASi, and nsMRA. 
A CAC score >100 identifies patients most likely 
to benefit from preventive therapies due to high 
absolute risk and, therefore, low numbers needed 
to treat, with higher CAC scores associated with an 

even lower number needed to treat. Alternatively, a 
≥75th CAC percentile for age and sex may indicate 
an increased risk among women and in younger 
populations despite lower absolute CAC levels.18,19 
Notably, these studies represent simulations of RCT 
results applied to epidemiologic studies with drop-
in of preventive therapies affecting event rates20 
and do not indicate the order for adding therapies. 
Incidentally identified moderate-to-severe coronary 
calcifications on a nongated chest computed tomog-
raphy scan typically correlates with CAC ≥100, car-
ries similar prognostic value, and can also identify 
patients with CKM syndrome most likely to benefit 
from preventive therapies.21–24

5.6.2. Pre–Heart Failure
Recommendations for Pre–Heart Failure
Referenced studies that support the recommendations are  
summarized in the evidence table.

COR LOE Recommendations

1 B-R

	1.	 In adults with CKM stage 3 due to pre-HF, 
intensive lifestyle interventions and intensive risk 
factor control are recommended to improve CKM 
health and prevent progression to clinical HF.1,2

1 B-NR
	2.	 In adults with CKM stage 3 due to pre-HF with 

T2D or CKD, the use of SGLT2i is recommended 
as first-line therapy for the prevention of HF.3–6

2a B-NR

	3.	 In adults with CKM stage 3 due to pre-HF with 
diabetes, CKD, and UACR ≥100 mg/g, the addi-
tion of GLP-1–based therapy with proven benefit 
to SGLT2i therapy is reasonable for the preven-
tion of HF.7–10

2a B-NR

	4.	 In adults with CKM stage 3 due to pre-HF with 
diabetes, CKD, and UACR ≥30 mg/g, the addi-
tion of nsMRA to SGLT2i therapy is reasonable 
for the prevention of HF.7–10

Synopsis
Pre-HF (or subclinical HF), defined as cardiac biomarker 
elevation or imaging evidence of cardiac dysfunction in 
the absence of HF symptoms (Table 16), is included in 
stage 3 CKM syndrome. Pre-HF is highly prevalent by 
midlife, particularly among adults with CKM risk factors, 
with the highest risk of incident HF among those with ab-
normalities in both biomarkers and echocardiography.11,12 
However, trials specifically recruiting patients with diag-
nosed pre-HF and targeting HF prevention have been 
limited, and most evidence is based on post-hoc analy-
ses.13 The overarching goal for the management of pre-
HF is to reduce progression to clinical HF (Figure 12). 
As described in Section 3.1, “Diagnostic Approach to 
CKM Staging,” assessments for cardiac biomarkers can 
be performed in those with PREVENT-HF risk of ≥5%. In 
pre-HF, cardiac imaging can refine assessments of ab-
solute HF risk and further prompt referral for coordinated 
care to prevent progression to HF. Preventive strategies 
should include lifestyle modification, intensification of 
risk factor control, and use of evidence-based CKM ther-
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apies where indicated. Beyond treatment of risk factors, 
beta blockers, and ACEi/ARB are also recommended in 
those with left ventricular systolic dysfunction.14,15 Guide-
lines for specific conditions that can precipitate pre-HF 
(ie, inherited risk of cardiomyopathy,16 cardiotoxic expo-
sures,17 and congenital heart disease,18 as well as various 
forms of CVD [coronary artery disease,19 valvular heart 
disease,20 and atrial fibrillation (AF)21]) are discussed 
elsewhere.

Recommendation-Specific Supportive Text
	 1.	 In adults across the CKM stages, intensive lifestyle 

interventions and intensive risk factor control with 
coordinated care and pharmacotherapies have 
robust evidence of improving CKM health.22–24 Few 
large, randomized studies of health behavior inter-
ventions have examined their impact on patients 
with pre-HF. One small single-center study of 46 
patients with pre-HF (left ventricular septum >11 
mm and either NT-proBNP >40 pg/mL or hs-cTnT 
>0.6 pg/mL) demonstrated that high-intensity 
exercise training for 1 year compared with the 
control arm improved myocardial mechanics at fol-
low-up.1 A post-hoc analysis of the Look AHEAD 

(Action for Health in Diabetes) trial that enrolled 
adults aged 45 to 76 years with overweight or obe-
sity and diabetes demonstrated a significant reduc-
tion in hs-cTn at 1-year and 4-year follow-up that 
was attributed to meaningful weight loss (≥5%) 
compared with minimal weight loss (<5%).2 In the 
same population, an intensive lifestyle intervention 
was associated with lower HFpEF risk in those 
with high baseline NT-proBNP or with stable/
decreasing NT-proBNP over 1 year.2,25 Moreover, 
epidemiologic data from observational cohorts 
suggest that higher levels of physical activity are 
associated with a lower risk of progression to HF 
among adults with elevated cardiac biomarkers.26

	 2.	 In adults with diabetes, SGLT2i have demonstrated 
robust evidence for the primary prevention of HF. 
A meta-analysis of 3 SGLT2i trials (EMPA-REG, 
CANVAS [Canagliflozin Cardiovascular Assessment 
Study], DECLARE-TIMI 58 [Dapagliflozin Effect 
on Cardiovascular Events]) that included 30 431 
patients with T2D but without HF demonstrated 
a 21% reduction in incident HF hospitalization 
(HR, 0.79 [95% CI, 0.71–0.88]).6 While these tri-
als did not recruit patients with pre-HF or analyze 
this subgroup, post-hoc biomarker substudies of 
these trials suggested a high median NT-proBNP 
and hs-cTn, with >50% of the trial population 
demonstrating biomarker levels consistent with 
pre-HF.27–30 In a small study of 44 patients with 
diabetes and impaired global longitudinal strain, 
randomization to empagliflozin was associated with 
a significant improvement in strain (+2% increase 
at 6 months),31 with similar findings in other small 
mechanistic trials of SGLT2i.32–34

	 3.	 In adults with diabetes, a meta-analysis of 5 trials 
(4 trials with older lower-potency GLP-1 RAs and 
1 trial with semaglutide) demonstrated no signif-
icant reduction in HF hospitalization.35 However, 
a more recent meta-analysis that included 10 
GLP-1 RA trials estimated a 13% reduction in 
HF hospitalization (HR, 0.87 [95% CI, 0.80–
0.94]).36 In post-hoc analyses of the SURPASS 
4 (A Study of Tirzepatide Once a Week Versus 
Insulin Glargine Once a day in Participants With 
T2D and Increased Cardiovascular Risk) trial, 
which enrolled patients with T2D with or at high 
risk for CVD, individuals with pre-HF defined by 
elevated NT-proBNP and without a history of 
HF hospitalization had a significant reduction in 
NT-proBNP from baseline to 52 weeks.37 In the 
only dedicated GLP-1 RA trial of patients with 
diabetes and albuminuric CKD (FLOW), sema-
glutide demonstrated a significant reduction in 
HF events in the overall sample (HR, 0.74 [95% 
CI, 0.58–0.94]) with similar reduction in incident 
HF among those without baseline HF (HR, 0.68 

Table 16.  Definition of Pre-HF

Pre-HF* Echocardiographic and Biomarker-Based Thresholds

Structural Heart Disease LAVI ≥29 mL/m2

LVMI >116 g/m2 in men; >95 g/m2 in women

RWT >0.42

LV wall thickness ≥12 mm

LVEF <50%

GLS <16%

Septal eʹ <7 cm/s

TR velocity >2.8 m/s

TR velocity >2.8 m/s

Noninvasive Imaging to  
Estimate Filling Pressures

Estimated PA systolic pressure  
>35 mm Hg

Average E/eʹ ≥15

Cardiac Biomarkers† BNP ≥35 pg/mL‡

NT-proBNP ≥125 pg/mL†

Adapted with permission from Heidenreich et al.17 Copyright 2022 American 
Heart Association, Inc. and American College of Cardiology Foundation.

*Pre-HF, also referred to as stage B HF in the 2022 HF Guidelines, is defined 
as no symptoms or signs of HF, and evidence of 1 of the following: [1] structural 
heart disease, [2] noninvasive evidence for increased filling pressure, or [3] risk 
factors with elevated levels of cardiac biomarkers (in the absence of a competing 
diagnosis resulting in such biomarker elevations such as acute coronary syn-
drome, CKD,† pulmonary embolus, or myopericarditis).

†BNP/NT-proBNP only cited in the 2022 ACC/AHA HF guidelines; in con-
trast, the universal definition of HF includes persistently elevated troponin (>99th 
percentile in a normal reference population).

‡Cutoffs provided for natriuretic peptide levels may have lower specificity, es-
pecially in older patients or in patients with AF or CKD.

BNP indicates B-type natriuretic peptide; GLS, global longitudinal strain; LAVI, 
left atrial volume index; LV, left ventricular; LVEF, left ventricular ejection fraction; 
LVMI, left ventricular mass index; and RWT, relative wall thickness.
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[95% CI, 0.50–0.91]).8,9 This translated into a 
number needed to treat of 49 over 3 years to 
prevent 1 HF event.9 Among those with diabe-
tes and CKD, modeling exercises suggest an 
additive benefit when GLP-1 RA are added to 
SGLT2i, with an estimated 43% reduction in HF 
hospitalization (HR, 0.57 [95% CI, 0.47–0.70]) 
when assuming lifetime use of therapies.38

	 4.	 Among patients with diabetes and albuminuric 
CKD in the FIDELITY pooled analyses, finere-
none demonstrated a 21% reduction in HF (HR, 
0.79 [95% CI, 0.66–0.92]),7 with similar benefits 
observed in those without a history of HF10 and in 
those with baseline LVH.39 This benefit was con-
sistent with or without background SGLT2i40 or 
GLP-1 RA use.41 These data suggest that second-
line therapy with either a GLP-1 RA with proven 
cardiovascular benefit or nsMRA is reasonable for 
the prevention of HF in patients with diabetes and 
albuminuric CKD after initiation of SGLT2i, or if an 
SGLT2i is contraindicated.42 However, in trials of 

GLP-1 RA and nsMRA in patients with diabetes 
and CKD, a large proportion had baseline ASCVD 
(FIDELITY: 46%; FLOW: 23%). While a model-
ing exercise suggested stepwise additive benefit 
in patients with diabetes and CKD when nsMRA 
are added to SGLT2i, with an estimated 50% 
reduction in HF hospitalization (HR, 0.50 [95% 
CI, 0.39–0.64]), this was based on the assump-
tion of lifetime use of therapies and likely driven 
by kidney protection benefits.38

6. MANAGEMENT OF CVD IN CKM 
SYNDROME
6.1. CKM Syndrome Stage 4
Synopsis
CKM syndrome stage 4 is defined by the presence of 
clinical CVD (ASCVD, HF, or AF) among individuals with 
excess/dysfunctional adiposity, other metabolic risk 
factors, or CKD. This stage is further refined by the ab-

Figure 12. Evaluation and Management of Pre-HF in CKM Syndrome. 
*High-sensitivity troponin can be considered for those with obesity, where natriuretic peptides may be low even in the setting of cardiac 
dysfunction and increased risk for developing HF. Assessments for pre-HF in patients with CKM syndrome are indicated for those with increased 
predicted HF risk (PREVENT-HF risk ≥5%). CKM indicates cardiovascular-kidney-metabolic; HF, heart failure; and PREVENT, Predicting Risk of 
Cardiovascular Disease Events.
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sence (stage 4a) or presence (stage 4b) of kidney fail-
ure, which can impact clinical management. Resulting 
from complex multidirectional relationships, CKM risk 
factors potentiate poorer outcomes in individuals with 
established CVD. For individuals with CKM syndrome 
stage 4, management focuses on optimizing secondary 
prevention strategies for CVD in the setting of CKM 
risk factors. In all individuals, intensive and comprehen-
sive lifestyle and risk factor modification with achieve-
ment and maintenance of a healthy weight and optimal 
control of clinical risk factors are emphasized. The fol-
lowing sections provide recommendations for the man-
agement of CKM syndrome stage 4, with a focus on 
the intersections of CVD with obesity, T2D, and CKD. 
The heightened risks of cardiovascular-kidney events 
and mortality in individuals with CKM syndrome stage 
4 emphasize the need for coordinated interdisciplinary 
care in this population. Importantly, several additional 
guidelines provide further recommendations relevant 
to this population, such as hypertension1 and choles-
terol2 management for secondary prevention of AS-
CVD3; GDMT for CCD,3 PAD,4 stroke,5 and HF6; and 
rate/rhythm control strategies for AF.7

6.2. Management of ASCVD
Synopsis
The goal for the management of ASCVD, which rep-
resents 1 phenotype of CKM stage 4, is to improve 
function and quality of life and to optimize secondary 
prevention and avert recurrent ASCVD events (Figure 
13).1 The recommendations for optimal management 
of CCD,2 PAD,3 and cerebrovascular disease4 are 
documented in their respective AHA/ACC guidelines. 
These emphasize the utilization of antiplatelet agents 
and high-intensity or maximally tolerated statin ther-
apy as a first-line pharmacotherapies, with consider-
ation of additional lipid-lowering therapies as indicated 
for more intensive LDL-C lowering or management of 
triglycerides.5 For management of PAD, there is ad-
ditional consideration for use of rivaroxaban combined 
with low-dose aspirin to avert MACE and limb events, 
in those without increased bleeding risk.3 For adults 
with comorbid hypertension, intensive BP manage-
ment is indicated with a target BP <130/80 mm Hg 
and with antihypertensive choice tailored by comorbid 
conditions (eg, prioritization of ACEi/ARB if diabetes 
or CKD are present).6 Furthermore, individuals with 
ASCVD often have comorbid obesity (Section 6.2.1, 
“CKM Syndrome Stage 4 With Obesity and ASCVD”), 
diabetes (Section 6.2.2, “CKM Syndrome Stage 4 With 
T2D and ASCVD”), and/or CKD (Section 6.2.3, ”CKM 
Syndrome Stage 4 With CKD and ASCVD”) for which 
there are unique management considerations as de-
tailed in the subsequent sections.

6.2.1. CKM Syndrome Stage 4 With Obesity and ASCVD
Recommendations for CKM Syndrome Stage 4 With Obesity and  
ASCVD
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 A

	1.	 In adults with CKM syndrome stage 4 with over-
weight or obesity and ASCVD, treatment with an 
intensive, multicomponent, behavioral lifestyle 
intervention is recommended to promote weight 
loss and improvement in CKM risk factors.1–5

1 B-R

	2.	 In adults with CKM syndrome stage 4 with 
overweight or obesity (BMI ≥27 kg/m2) and 
ASCVD, treatment with a GLP-1–based therapy 
with proven cardiovascular benefit in addition 
to counseling to promote healthy dietary intake 
and regular physical activity is recommended to 
reduce the risk of cardiovascular events.6,7

Economic Value:* 
Cost-Effective 

(Moderate Level 
of Certainty)

	3.	 In adults with CKM syndrome stage 4 with over-
weight or obesity (BMI ≥27 kg/m2) and ASCVD, 
treatment with a GLP-1–based therapy with 
proven cardiovascular benefit at 2025 US prices 
is projected to be cost-effective compared with 
usual care.

2a B-NR

	4.	 In adults with CKM syndrome stage 4 with obe-
sity (BMI ≥30 kg/m2) and ASCVD who have not 
reached weight loss goals with lifestyle interven-
tions, with or without maximally tolerated phar-
macotherapy, MBS can be beneficial to facilitate 
a minimum weight loss of 5% to 10% to improve 
CKM health and to reduce the risk of cardiovas-
cular events.8,9

3: Harm B-R

	5.	 In adults with CKM syndrome stage 4 with over-
weight or obesity (BMI ≥27 kg/m2) and ASCVD, 
treatment with naltrexone/bupropion or phenter-
mine-containing agents is potentially harmful as 
they can increase BP and heart rate.10,11

*Economic value statements inform population- and health system–level deci-
sions and are not meant to directly influence clinical decision-making for indi-
vidual patients.

Synopsis
For patients with overweight or obesity and established AS-
CVD (CKM stage 4), treatment to address excess weight 
can include intensive lifestyle interventions, pharmacother-
apy, and bariatric surgery (Figure 14), with therapeutic ap-
proach guided by the patient’s CKM risk profile, personal 
preferences, and access to therapy. Approximately 5% 
weight loss through intensive lifestyle interventions signifi-
cantly improves multiple metabolic risk factors in patients 
with obesity.12,13 Lifestyle interventions for weight loss can 
be implemented during or immediately following cardiac 
rehabilitation for patients with ASCVD and overweight or 
obesity, although the efficacy of this approach needs fur-
ther evidence.14 Weight loss with lifestyle interventions can 
be limited, however, necessitating considerations for add-
ing obesity pharmacotherapy to reduce weight and CVD 
risk among those with ASCVD and excess weight. In the 
SELECT (Semaglutide Effects on Cardiovascular Out-
comes in People with Overweight or Obesity) trial, subcu-
taneous semaglutide among patients with BMI ≥27 kg/
m2 and ASCVD without T2D resulted in significant reduc-
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tions in reduced both weight and MACE,6 with evidence 
for some weight-independent cardiovascular benefits.8,9,15 
For patients with BMI ≥30 kg/m2 and ASCVD, referral for 
bariatric surgery for obesity treatment can be beneficial if 
intensive lifestyle intervention and obesity pharmacother-
apy do not result in clinically significant weight loss, given 
substantial improvements in CKM risk profiles and CVD 
outcomes in matched observational studies.8,9,15

Recommendation-Specific Supportive Text
	 1.	 A systematic review of lifestyle-based interventions, 

the majority of which were RCTs, showed a higher 

likelihood of achieving clinically significant (5%) 
weight loss with behavioral interventions versus con-
trols.2 The Look AHEAD trial of an intensive lifestyle 
intervention in patients with overweight/obesity and 
T2D, with and without CVD, did not demonstrate an 
impact of the intensive lifestyle intervention on car-
diovascular events, possibly due to modest weight 
loss from the intervention and high statin use among 
controls.16 Despite the lack of CVD event reduction, 
lifestyle modification with behavior change, healthy 
dietary modification, and physical activity, resulting 
in weight loss of 5% to 10%, causes improvements 
in CKM risk factors including remission of T2D,17,18 

Figure 13. Overview of ASCVD Management in CKM Syndrome Stage 4. 
The approach to CKM syndrome management in patients with ASCVD in CKM syndrome stage 4 should involve the use of first-line GDMT for 
ASCVD, applying general principles of CKM syndrome management and additional therapeutic approaches for the individual CKM risk factors, 
as depicted. CHW indicates community health worker; CKM, cardiovascular-kidney-metabolic; CVD, cardiovascular disease; GDMT, guideline-
directed medical therapy; GLP-1, glucagon-like peptide-1; RASi; renin-angiotensin system inhibitors; SDOH, social determinants of health; 
SGLT2i, sodium–glucose cotransporter-2 inhibitors; and T2D, type 2 diabetes.
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with the CKM benefits of lifestyle modification 
observed across a range of populations and geo-
graphic settings.19 A meta-analysis of primary and 
secondary CVD prevention trials demonstrated that 
a Mediterranean diet was associated with a 38% 
lower risk of CVD events.4 Unfortunately, lifestyle 
interventions do not address the compensatory neu-
rometabolic pathways activated with weight loss (eg, 
decreased adipose tissue leptin, increased gastric 
ghrelin) that commonly promote weight regain due to 
increased hunger and changes in metabolism, often 
necessitating consideration for adjunctive therapies 
for more substantial and sustained weight loss.3

	 2.	 In the SELECT trial,6 17 604 participants with 
BMI ≥27 kg/m2 and established ASCVD (prior MI, 
stroke, or symptomatic PAD), and without T2D, end-
stage kidney disease, or dialysis, were enrolled. The 
trial demonstrated a 20% reduction in risk of the 

composite primary endpoint of cardiovascular death, 
nonfatal MI, or nonfatal stroke for those treated with 
semaglutide (2.4 mg) as compared with placebo. 
Semaglutide was also associated with an average 
9% reduction in weight over 4 years of follow-up, with 
significant improvements in cardiometabolic end-
points, systemic inflammation, and reductions in car-
diovascular events regardless of baseline HbA1c.3,20 
Importantly, CVD risk reduction was observed with 
semaglutide prior to clinically significant weight loss, 
and similar CVD event reductions were observed 
regardless of the magnitude of weight achieved,21 
indicating some cardiovascular benefits that are 
weight-independent. Although semaglutide was dis-
continued more often than placebo, primarily due to 
gastrointestinal side effects, the overall rate of seri-
ous adverse events was lower with semaglutide as 
compared with placebo.

Figure 14. Management of Comorbid Obesity and ASCVD in CKM. 
Note that the cardiovascular benefits associated with semaglutide in the setting of obesity and ASCVD appear to be largely independent of the 
extent of weight loss achieved, which may support ongoing treatment with GLP-1–based therapy, even in the absence of adequate weight loss. 
ASCVD indicates atherosclerotic cardiovascular disease; CKM, cardiovascular-kidney-metabolic; COR, Class of Recommendation; and GLP-1, 
glucagon-like peptide 1.
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	 3.	 A modeling-based study examined the cost-effec-
tiveness of semaglutide for the secondary pre-
vention of ASCVD in a nationally representative 
cohort of treatment-eligible US adults.22 It found 
that compared with usual care alone, adding 
semaglutide for the estimated 4 million US adults 
without diabetes who are eligible for secondary 
prevention of CVD is projected to avert approxi-
mately 360 000 instances of MACE. At the 2023 
US net price of $8604, the ICER for semaglutide 
compared with usual care for this indication was 
$148 100 per QALY gained (95% uncertainty 
interval, $127 100 to $173 400). In sensitivity 
analyses, semaglutide would be cost-effective at 
a threshold of $120 000 per QALY gained if the 
annual cost were lowered an additional 18% to 
$7055 (Figure 15). The average annual cost of 
semaglutide has declined in the past year, and the 
direct-to-consumer cash price ($5988) is already 

lower than the threshold price at which the drug 
would be considered cost-effective.

	 4.	 Patients with ASCVD and obesity (BMI ≥30 kg/
m2) who have not met weight loss goals with life-
style and pharmacologic intervention can benefit 
from MBS, including RYGB or LSG. MBS causes 
substantial weight loss (up to 30% to 35% body 
weight) and improvements in multiple CKM risk fac-
tors.23–25 An analysis of individuals with prior MI in 
the SWEDEHEART (Intensive Early and Sustained 
Lowering of Non–High-Density Lipoprotein 
Cholesterol After MI and Prognosis) registry demon-
strated that patients who underwent MBS were less 
likely than matched controls to experience cardio-
vascular death and recurrent MI, but not stroke (HR, 
0.45 [95% CI, 0.29–0.70] for death; HR, 0.24 [95% 
CI, 0.14–0.41] for MI; HR, 0.91 [95% CI, 0.38–2.20] 
for stroke).8 In the general population, MBS has low 
complication rates, with outcomes equivalent to a 

Figure 15. ICER of Semaglutide for the Secondary Prevention of CVD in US Adults With Overweight/Obesity and Without Diabetes. 
Adapted with permission from Hennessy et al.22 Copyright 2026 American Medical Association. All rights reserved, including those for text and data 
mining, AI training, and similar technologies. The ICER for injectable semaglutide therapy increases with the annual cost of the drug; at the 2023 
US price net of rebates and discounts ($8604), the ICER relative to usual care is $148 100 per QALY gained. The vertical lines indicate the cost 
at which semaglutide would become cost-effective in the United States at cost-effectiveness thresholds of $50 000 per QALY gained ($3295), 
$100 000 per QALY gained ($5940), $120 000 per QALY gained ($7055), and $150 000 per QALY gained ($8710). Note that if the current 
US cash price (ie, the price for patients who pay for the therapy themselves instead of through insurance, $5988 per year) were available to all 
patients, semaglutide therapy would be cost-effective for the secondary prevention of cardiovascular disease, with an ICER of $99 610 per QALY 
gained. CVD indicates cardiovascular disease; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year; and USD, US dollars.
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laparoscopic cholecystectomy.26 However, the abso-
lute risk of cardiovascular and noncardiovascular 
perioperative complications after MBS is significantly 
higher in patients with versus without ASCVD.27,28 
With the lack of randomized data on MBS in this 
population, the absolute benefit/risk ratio is not fully 
defined, though MBS is likely safe and effective for 
stable ASCVD patients with low surgical risk. Long-
term data regarding the impact of MBS on malab-
sorption, kidney stones, and other complications are 
needed in patients with ASCVD.29

	 5.	 A systematic review and meta-analysis of placebo-
controlled randomized trials of obesity pharmacother-
apy in patients with overweight or obesity (N=154 
trials) demonstrated that naltrexone was associated 
with significantly higher systolic and diastolic BP 
when given alone (systolic BP weighted mean dif-
ference, 2.70 mm Hg [95% CI, 2.00–3.70]; diastolic 
BP weighted mean difference, 4.00 mm Hg [95% 
CI, 3.49–4.51]) and in combination with bupropion 
(systolic BP weighted mean difference, 2.01 mm 
Hg [95% CI, 1.26–2.76]; diastolic BP weighted 
mean difference, 1.25 mm Hg [95% CI, 0.52–1.97]). 
Phentermine was associated with significantly higher 
heart rate when used alone (heart rate weighted 
mean difference, 4.20 mm Hg [95% CI, 0.46–7.94]).11 
Given these adverse cardiovascular effects, the use 
of naltrexone/bupropion and phentermine-containing 
agents is not advised in patients with CVD.10

6.2.2. CKM Syndrome Stage 4 With T2D and ASCVD
Recommendations for CKM Syndrome Stage 4 With T2D and ASCVD
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 A

	1.	 For adults with CKM syndrome stage 4 with 
T2D and ASCVD, a tailored lifestyle modification 
plan focusing on a heart-healthy dietary pattern 
and physical activity is recommended to improve 
glycemic control, achieve and maintain a healthy 
weight, and improve other ASCVD risk factors.1,2

1 A

	2.	 For adults with CKM syndrome stage 4 with T2D 
and ASCVD, the use of either an SGLT2i or a 
GLP-1–based therapy with proven cardiovascular 
benefit is recommended to reduce the risk of car-
diovascular events and cardiovascular mortality.3

Economic Value:* 
Cost-Effective 

(Moderate Level 
of Certainty)

	3.	 In adults with CKM syndrome stage 4 with T2D 
and ASCVD, treatment with SGLT2i at 2025 US 
prices is projected to be cost-effective compared 
with usual care.

Economic Value:* 
Indeterminate  
(Insufficient  
Evidence)

	4.	 In adults with CKM syndrome stage 4 with 
T2D and ASCVD, treatment with GLP-1–based 
therapy at 2025 US prices is indeterminate.

2a C-LD

	5.	 For adults with CKM syndrome stage 4 with T2D 
and ASCVD, the use of a combination of SGLT2i 
and a GLP-1–based therapy can be beneficial to 
improve cardiovascular outcomes.4

*Economic value statements inform population- and health system–level deci-
sions and are not meant to directly influence clinical decision-making for indi-
vidual patients.

Synopsis
A heart-healthy diet and regular physical activity remain 
the cornerstones of therapy in patients with T2D and AS-
CVD, with demonstrated benefits for CKM risk profiles.5–12 
Control of risk factors, including smoking, BP, and cho-
lesterol, also remain important.13,14 Lifestyle modification, 
and targeted pharmacotherapy to improve collective risk 
factor control, reduced cardiovascular events and mortal-
ity among patients with T2D, overweight/obesity, and mi-
croalbuminuria.15 Among patients with T2D and ASCVD, 
the use of cardioprotective glucose-lowering therapies, 
including SGLT2i or GLP-1–based therapy, is central to 
management (Figure 16). Both agents reduce MACE and 
CVD mortality, with SGLT2i having a principal impact on 
HF events and GLP-1–based therapy on atherosclerotic 
events.3,16,17 In patients with symptomatic PAD, semaglutide 
increases walking distance.18 GLP-1–based therapy often 
causes significant weight loss and improvements in CKM 
risk profiles and MASLD, while SGLT2i has a marked im-
pact on CKD.19–30 These 2 classes of medications should 
be considered first-line therapy in patients with concomi-
tant T2D and ASCVD.31 The choice of the first agent uti-
lized should be individualized based on CKM risk profile, the 
presence of MASLD (Section 7.2, “Metabolic Dysfunction–
Associated Steatotic Liver Disease”), the type of CVD risk 
reduction prioritized, patient preference, and cost. Lastly, in 
patients with significant hyperglycemia, SGLT2i or GLP-1–
based therapies may not be sufficient to achieve glycemic 
control, and therefore, other glucose-lowering agents can 
be an option with metformin having an excellent efficacy 
and safety profile with low risk for hypoglycemia.

Recommendation-Specific Supportive Text
	 1.	 A heart-healthy dietary pattern is a key intervention 

in the treatment of T2D. The Mediterranean, DASH, 
and vegetarian/vegan diets have all been shown to 
help in the achievement of weight loss and improve-
ment of glycemic control in T2D.1,2 Prospective 
cohorts have demonstrated a significantly lower 
likelihood of CVD events and CVD death in adults 
with T2D who follow a healthy dietary pattern.32 
However, an RCT targeting aggressive lifestyle 
interventions in T2D, in which 14% of the patients 
had CVD, was unable to show a reduction in ASCVD 
events despite early success in achieving weight 
loss.33 Weight loss is an essential treatment compo-
nent for T2D, and dietary recommendations should 
be adjusted to achieve meaningful weight loss, if 
needed. Establishing an appropriate nutrition plan 
requires time and effort and is best accomplished 
with assistance from a registered dietitian-nutri-
tionist or a diabetes education program. In addition, 
habitual physical activity, including activities that 
reduce sedentary time, aerobic physical activity, and 
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resistance training, are associated with improve-
ments in several CKM risk factors (HbA1c, waist 
circumference, fat percentage, BP) and mortality.5–12 
Therefore, every effort should be made to institute 
a tailored heart-healthy lifestyle in adults with CKM 
stage 4 and T2D and ASCVD.

	 2.	 In patients with T2D and ASCVD, SGLT2i and 
GLP-1–based therapy significantly reduces the risk 
of MACE and cardiovascular mortality, promotes 
weight loss,34 and reduces progression of kid-
ney disease (Section 5.5.4, “Management of CKD 
in CKM Syndrome Stage 2 to 3”).17,35,36 SGLT2i 
appear to primarily reduce incident and worsening 

HF.17,37–44 In contrast, GLP-1 RAs appear to primar-
ily reduce the risk of atherosclerotic events, such 
as MI and stroke.45–48 Both SGLT2i and GLP-1–
based therapy improve kidney outcomes,49–51 with 
GLP-1–based therapy additionally promoting 
significant weight reduction and glycemic con-
trol (especially semaglutide and tirzepatide)19–25 
and reducing liver fibrosis in MASH (Section 7.2, 
“Metabolic Dysfunction–Associated Steatotic Liver 
Disease”).52–58 Whether to prioritize SGLT2i or a 
GLP-1–based therapy first should be individual-
ized based on the extent of desired glycemic con-
trol or weight loss, presence of CKD and current 

Figure 16. Management of Comorbid Type 2 Diabetes and ASCVD in CKM. 
ASCVD indicates atherosclerotic cardiovascular disease; CKM, cardiovascular-kidney-metabolic; COR, Class of Recommendation; GLP-1, 
glucagon-like peptide-1; HbA1c, glycated hemoglobin A1C; HF, heart failure; MASLD, metabolic dysfunction–associated steatotic liver disease; 
SGLT2i, sodium–glucose cotransporter-2 inhibitors; and T2D, type 2 diabetes.
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eGFR (SGLT2i should not be initiated if eGFR is 
<20 mL/min/1.73 m2), presence of additional CKM 
risk factors and MASLD or MASH, cost, and patient 
preferences. Given their distinct mechanisms, car-
diovascular risk reduction may be greater with con-
comitant use of both medication classes.

	 3.	 Several studies have examined the cost-effective-
ness of adding SGLT2i relative to the prior standard 
of care therapy among patients with diabetes from 
a US health care sector perspective.59,60 Although 
differences in the modeling approach and key input 
parameters preclude direct comparisons of the find-
ings, these studies suggested that the use of an 
SGLT2i in this population is projected to be cost-
effective compared with standard of care alone. 
The population modeled in these analyses was not 
restricted to patients with established ASCVD, but 
the results of the analyses appear to be robust to 
a range of assumptions regarding the underlying 
risk of MACE. The findings are therefore likely to 
be generalizable to patients with ASCVD. The eco-
nomic value of therapies may be further improved by 
a reduction in prices due to Medicare negotiations,61 
or the entry of generic formulations of SGLT2i.

	 4.	 A recent modeling study showed that at current US 
prices, the use of GLP-1–based therapies, com-
pared with usual care, is not cost-effective in US 
adults with diabetes and overweight/obesity.62 We 
did not identify high-quality studies examining the 
subgroup of individuals with diabetes and ASCVD. 
This subpopulation is at higher risk of ASCVD events 
than the overall population with diabetes and may 
derive additional health benefits. However, given the 
absence of available evidence, we deemed the cost-
effectiveness of GLP-1–based therapies in individu-
als with diabetes and ASCVD to be indeterminate 
due to insufficient evidence.

	 5.	 Studies of concomitant SGLT2i and GLP-1–based 
therapy show benefits for A1C, BP, and weight. 
Prespecified and post-hoc subgroup analyses of 
trials suggest that the combination may further 
reduce cardiovascular risk.63–69 A meta-analysis of 
RCTs of SGLT2i showed cardiovascular and kidney 
benefits regardless of background GLP-1–based 
therapy use.66 Similarly, a meta-analysis of RCTs of 
GLP-1–based therapy showed reduced MACE irre-
spective of background SGLT2i use.68 A meta-anal-
ysis combining RCTs and nonrandomized trial data 
showed improved cardiovascular outcomes with a 
combination of SGLT2i and GLP-1–based therapy 
along with a higher incidence of hypoglycemia,64 as 
did a population-based cohort study.70 However, a 
meta-analysis combining data of RCTs of SGLT2i or 
GLP-1–based therapy could not assess the impact 
of combination therapy on cardiovascular out-
comes and mortality due to insufficient data, despite 

showing improved CKM risk profiles.65 Finally, 
prespecified analyses from a study of oral sema-
glutide4 showed that the observed benefits were 
independent of concomitant SGT2i use (26.9% 
use at baseline, 48.9% use at any point during the 
trial). Therefore, the use of a combination SGLT2i 
and GLP-1–based therapy can be considered to 
improve glycemic control (especially adding GLP-1 
based therapy to an SGLT2i), CKM risk factor con-
trol, and cardiovascular and renal outcomes.

6.2.3. CKM Syndrome Stage 4 With CKD and 
ASCVD
Synopsis
Guidelines for ASCVD management recognize those with 
CKD as having a high risk for recurrent ASCVD.1–3 Hav-
ing a bidirectional risk relationship, ASCVD events also 
increase risk for subsequent kidney failure.4 As for those 
with CKD in stage 2 to 3 CKM syndrome, statin therapy is 
recommended for persons with ASCVD and CKD to reduce 
cardiovascular risk.5–8 CKD increases risk for acute kidney 
injury and bleeding with coronary angiography or interven-
tions, indicating a need for careful consideration regarding 
the performance of these procedures. In patients with sta-
ble coronary artery disease and CKD who may require re-
vascularization, please refer to the 2021 ACC/AHA/SCAI 
guideline for coronary artery revascularization, Section 9.3.9

The use of kidney-protective therapies for CKD 
improves both kidney and cardiovascular outcomes, with 
similar benefits in persons with or without ASCVD. As 
such, management of CKD in ASCVD is analogous to 
management of CKD in CKM stages 2 to 3 (Section 
5.5.4, “Management of CKD in CKM Syndrome Stage 2 
to 3”). The use of RASi and SGLT2i is first-line therapy 
given broad eligibility and extensive evidence for efficacy 
and safety. The addition of GLP-1–based therapy or 
finerenone should be considered in patients with CKD, 
ASCVD, and T2D who have residual albuminuria despite 
first-line therapies, with the choice of agent based on 
CKM risk profile and other comorbidities.

6.3. Management of HF
Synopsis
In patients with CKM stage 4 and HF, standard GDMT 
is indicated, in addition to management of CKM risk fac-
tors including obesity, diabetes, and CKD. Quadruple 
therapy is first-line GDMT for patients with HFrEF. This 
includes RASi (angiotensin receptor-neprilysin inhibitor 
[ARNI]/ACEi/ARB), beta blockers, mineralocorticoid 
receptor antagonist (MRA), and SGLT2i.1,2 Clinical tri-
als demonstrate that these therapies reduce cardiovas-
cular mortality and HF hospitalizations within 30 days 
after starting treatment, underscoring the importance 
of early intervention.3–5After quadruple therapy, hydrala-
zine/isosorbide dinitrate are recommended to reduce 
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cardiovascular mortality and HF hospitalizations among 
self-identified Black patients.1,6 For patients with fluid 
retention, diuretics alleviate signs and symptoms of con-
gestion.1 Device-based interventions such as implantable 
cardioverter-defibrillators and cardiac resynchronization 
therapy play an essential role in HFrEF management 
when indicated.1 For patients with HFmrEF or HFpEF, 
first-line treatment includes SGLT2i2 and diuretics for 
those with congestion.1 Evidence supporting ARNI, ARB, 
and steroidal MRA in HFpEF remains limited to post-hoc 
and secondary analyses, leading to Class 2b recommen-

dations in US guidelines.1 However, data are emerging 
regarding the effectiveness of the nsMRA finerenone in 
HFmrEF/HFpEF.7 Beta blockers are not recommended 
for HFpEF due to no benefit in the absence of second-
ary beta blocker indications (eg, AF, symptomatic CHD).1 
Several CKM conditions impact HF morbidity and mortal-
ity.8 Recommendations for addressing obesity, diabetes, 
and CKD among patients with HF are outlined in sub-
sequent sections (Figure 17). For specific recommenda-
tions on HF management, please refer to the AHA/ACC 
HF guideline.1

Figure 17. Overview of HF Management in CKM Syndrome Stage 4. 
The approach to CKM syndrome management in patients with HF in CKM syndrome stage 4 should involve use of first-line GDMT for HF, 
applying general principles of CKM syndrome management and additional therapeutic approaches for the individual CKM risk factors, as depicted. 
ACEi indicates angiotensin-converting enzyme inhibitors; ARNI, angiotensin receptor/neprilysin inhibitors; CHW, community health worker; CKM, 
cardiovascular-kidney-metabolic; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; GDMT, guideline-directed medical 
therapy; GLP-1, glucagon-like peptide-1; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced 
ejection fraction; MRA, mineralocorticoid receptor antagonist; SDOH, social determinants of health; SGLT2i, sodium–glucose cotransporter-2 
inhibitors; and T2D, type 2 diabetes.
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6.3.1. CKM Syndrome Stage 4 With Obesity and HF
Recommendations for CKM Syndrome Stage 4 With Obesity and HF
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 A

	1.	 Among adults with CKM syndrome stage 4, obesity, 
and symptomatic HFpEF, a GLP-1–based therapy 
with proven cardiovascular benefit is indicated to 
improve CKM risk profile, functional capacity, and 
HF symptoms, and prevent worsening HF events.1–3

Economic Value:* 
Indeterminate  
(Insufficient  
Evidence)

	2.	 Among adults with CKM syndrome stage 4, 
obesity, and symptomatic HFpEF, the cost-
effectiveness of adding a GLP-1–based therapy 
with proven cardiovascular benefit to GDMT is 
indeterminate.

2a B-R

	3.	 Among adults with CKM syndrome stage 4, obe-
sity, and HFpEF, a combination of exercise train-
ing and a caloric deficit diet can be beneficial for 
improving functional capacity.4–6

2b B-NR

	4.	 In select adults with CKM syndrome stage 4, 
obesity, and symptomatic HFrEF, treatment of 
obesity may be considered to improve functional 
capacity and facilitate heart transplantation in 
otherwise eligible patients.7–11

*Economic value statements inform population- and health system–level deci-
sions and are not meant to directly influence clinical decision-making for indi-
vidual patients.

Synopsis
Evidence-based HF GDMT should be prioritized for all 
patients with HF without contraindications, regardless of 
obesity status, to improve HF clinical outcomes.12 For pa-
tients with HFrEF, 4 medication classes are recommended 
as core therapy: RASi (ARNI, ACEi, or ARB), beta block-
ers, MRA, and SGLT2i. For patients with HFmrEF or HF-
pEF, SGLT2i are the recommended therapy (Figure 18).12  
Beyond standard GDMT, treatment of obesity is emerging 
as a potential opportunity to improve functional capac-
ity and HF symptomatology. This is particularly evident in 
HFpEF, which is more strongly epidemiologically linked to 
obesity than HFrEF, and in which there are now complet-
ed clinical trials of obesity treatment.13,14 Lifestyle inter-
ventions, such as a caloric-deficit diet and aerobic exer-
cise training, have shown modest but clinically important 
improvements in weight and functional capacity among 
older adults with HFpEF.4 Limited retrospective studies 
of bariatric surgery in patients with baseline HF sug-
gest medium-term outcome benefits with reductions in 
HF hospitalization and all-cause mortality at 4 to 5 years’ 
follow-up.15,16 Treatment of obesity-related HFpEF with 
the GLP-1–based therapies semaglutide and tirzepatide 

Figure 18. Management of Obesity and HF According to HF Subtype. 
Adapted with permission from Heidenreich et al.12 Copyright 2022 American Heart Association, Inc. and American College of Cardiology 
Foundation. With the exception of the SGLT2i COR for HFpEF, which is anticipated to be updated in the next 2022 HF guideline iteration, 
GDMT is concordant with the 2022 HF guideline per HF subtype, which is highlighted in gray. COR indicates Class of Recommendation; GDMT, 
guideline-directed medical therapy; GLP-1, glucagon-like peptide-1; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; HFrEF, 
heart failure with reduced ejection fraction; and SGLT2i, sodium–glucose cotransporter-2 inhibitors.
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achieves improvements in HF patient-reported health sta-
tus and quality of life, functional capacity as measured by 
the 6-minute walk distance (6MWD), and freedom from 
worsening HF events, including HF hospitalizations.1,3,17,18

Recommendation-Specific Supportive Text
	 1.	 In the STEP-HFpEF (Semaglutide Treatment Effect 

in People with Obesity and Heart Failure with 
Preserved Ejection Fraction) study of adults with 
HFpEF (left ventricular ejection fraction [LVEF] 
≥45%), obesity without T2D, and Kansas City 
Cardiomyopathy Questionnaire Clinical Summary 
Score (KCCQ-CSS) <90, semaglutide significantly 
reduced weight and improved patient-reported HF 
health status per KCCQ-CSS (change from base-
line, 16.6 versus 8.7 points; P<0.001).1,19 There 
were also improvements in 6MWD, NT-proBNP, and 
C-reactive protein. STEP-HFpEF-DM (Semaglutide 
Treatment Effect in People with Obesity and Heart 
Failure with Preserved Ejection Fraction and 
Diabetes Mellitus) recruited patients with obesity-
related HFpEF plus T2D and yielded similar results.2 
STEP-HFpEF and STEP-HFpEF DM participants 
who were already prescribed loop diuretics experi-
enced the greatest improvement in KCCQ-CSS with 
semaglutide, and semaglutide was associated with 
lesser diuretic dose requirements.20 These observa-
tions were expanded upon in the SUMMIT (Study 
of Tirzepatide in Participants with Heart Failure With 
Preserved Ejection Fraction and Obesity) trial, where 
tirzepatide was associated with substantial weight 
loss, an improved KCCQ-CSS score (19.5 versus 
12.7 points, P<0.001) and a 38% reduction in the 
primary composite endpoint (death from CV causes, 
worsening HF event resulting in hospitalization, or 
HF medication intensification).3

	 2.	 Although several analyses have examined the cost-
effectiveness of GLP-1 RA or GLP-1/GIP-RA 
therapy for management of weight loss, no studies 
have specifically examined the cost-effectiveness 
of this strategy in patients with HFpEF based on 
the results of the STEP-HFpEF and SUMMIT tri-
als. Therefore, the cost-effectiveness of GLP-1 
RA or GLP-1/GIP RA therapy for this indication is 
indeterminate due to insufficient evidence.

	 3.	 SECRET (Study of the Effect of Caloric Restriction 
and Exercise Training in Patients With Heart Failure 
and a Normal Ejection Fraction) evaluated the 
impact of 20 weeks of a calorie-restricted diet, a 
supervised exercise program, or both on metabolic 
and functional outcomes among 100 older adults 
(mean age 67 years) with HFpEF and obesity.4 Peak 
oxygen consumption (VO2, mL/kg/min) increased, 
and body weight decreased most in those receiv-
ing both interventions, with slight reductions in lean 

mass in the diet arm. In the SECRET-II (Exercise 
Intolerance in Elderly Patients With HFpEF) trial, 
88 older patients with obesity-related HFpEF were 
randomized into a 20-week trial of caloric restric-
tion and aerobic exercise training, with or without 
resistance exercise training.5 Both groups experi-
enced significant weight loss and improved peak 
VO2. Resistance training did not attenuate the 
decrease in lean mass with weight loss, but did 
increase leg muscle strength and skeletal muscle 
quality.5 A single-arm 15-week pragmatic weight 
management program (weekly consultations with 
exercise specialists, dietitians, and behavioral spe-
cialists), achieved a mean weight loss of 8.1 kg 
(−6.7%) for patients with obesity-related HFpEF.6 
Several trials corroborate the safety and efficacy 
of exercise training for HFpEF, but these did not 
exclusively recruit patients with obesity.21–23

	 4.	 The risk-benefit and appropriate strategies for 
treating obesity in patients with HFrEF remain 
undefined.24 Exercise alone is minimally impactful 
for weight management in HFrEF.25 Small lifestyle 
intervention trials suggest weight loss efficacy and 
safety in HFrEF,8–10 and a pilot trial of orlistat (n=21) 
indicated improved functional capacity.7 However, 
the LIVE (Effect of Liraglutide on Left Ventricular 
Function in Stable Chronic Heart Failure Patients) 
and FIGHT (Functional Impact of GLP-1 for HF 
Treatment) trials demonstrated numerically higher 
rates of CVD events with liraglutide, with the great-
est risk in those with NYHA class III-IV functional 
status.26 The SELECT trial, among adults with BMI 
≥27 kg/m2 and ASCVD without T2D, demon-
strated lower CVD risk with semaglutide in the sub-
group with HFrEF, but 90% of these patients had 
NYHA class I-II status. The risk-benefit profile of 
GLP-1 RA in advanced HFrEF therefore, remains 
uncertain, and close monitoring of patients receiv-
ing GLP-1RA up-titration is advisable.27 The safety 
of MBS in HFrEF is also undefined.28 These knowl-
edge gaps are particularly relevant when severe 
obesity contraindicates heart transplantation for 
advanced HFrEF. Evolving observational data 
suggest that surgical weight loss can help bridge 
patients with obesity receiving durable left ventric-
ular assist device support to transplantation.11,29

6.3.2. CKM Syndrome Stage 4 With T2D and HF
Recommendations for CKM Syndrome Stage 4 With T2D and HF
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 A

	1.	 In patients with CKM syndrome stage 4 with 
T2D and HF, SGLT2i should be prioritized as the 
first-line cardioprotective glucose-lowering medi-
cations to reduce cardiovascular death and HF 
hospitalizations.1–3
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Economic Value:* 
Cost-Effective 
(High Level of 

Certainty)

	2.	 In patients with CKM syndrome stage 4 with T2D 
and symptomatic HF with LVEF ≤40%, addition 
of an SGLT2i to prior GDMT at 2025 US prices 
is projected to be cost-effective compared with 
prior GDMT (incremental cost-effectiveness ratio 
<$120 000 per QALY gained).

Economic Value:* 
Indeterminate 

(Conflicting  
Evidence)

	3.	 In patients with CKM syndrome stage 4 with 
T2D and symptomatic HFpEF, cost-effectiveness 
of adding an SGLT2i at 2025 US prices is 
indeterminate.

2a B-R

	4.	 In patients with CKM syndrome stage 4 with T2D, 
HFpEF, and other CKM risk factors, the addition 
of GLP-1–based therapy with proven cardiovas-
cular benefit to foundational SGLT2i therapy can 
be beneficial to improve HF symptomology and 
reduce CKM-related adverse outcomes.4–6

2a B-NR

	5.	 In patients with CKM syndrome stage 4 with T2D, 
stable HF, eGFR ≥30 mL/min/1.73 m2, and A1c 
levels above their individualized glycemic goal, the 
addition of metformin therapy to SGLT2i can be 
beneficial to help achieve glycemic targets.7–10

*Economic value statements inform population- and health system–level deci-
sions and are not meant to directly influence clinical decision-making for indi-
vidual patients.

Synopsis
T2D substantially increases the risk of developing HF. If 
current epidemiologic trends persist, HF is poised to be-
come the leading cardiovascular complication of T2D.11 
Resultantly, T2D and HF frequently co-occur in patients 
with CKM syndrome, with particularly notable overlap be-
tween T2D and HFpEF. These recommendations (Figure 
19) emphasize the use of therapies to improve CKM-
related outcomes in stage 4 CKM syndrome with T2D 
and HF. Standard HF GDMT is foundational therapy for 
all patients. Subgroup analyses from major trials and sev-
eral RCTs in T2D and HFpEF demonstrate the efficacy 
of SGLT2i for reducing HF events and cardiovascular 
mortality, with benefits in both HFrEF and HFpEF.12,13 
Therefore, SGLT2i should be prioritized as the first-line 
cardioprotective glucose-lowering medications in all pa-
tients with T2D and HF.

Although not separately addressed within this section, 
the foundational role of RASi in managing patients with 
T2D and HF should not be overlooked, as these agents 
provide vascular benefits in T2D in addition to HF ben-
efits. The addition of GLP-1–based therapy in the set-
ting of T2D with obesity and HFpEF improves symptoms 
and functional capacity.4,5 The addition of GLP-1–based 
therapy to SGLT2i can also address additional CKM risk 
factors in patients with T2D and HFpEF.

Recommendation-Specific Supportive Text
	 1.	 SGLT2i have demonstrated broad efficacy in 

reducing HF hospitalizations and cardiovascular 

death among patients with CKM stage 4 with 
T2D and HF with any ejection fraction. A meta-
analysis of EMPEROR-Reduced (50% T2D) and 
DAPA-HF (45% T2D) found an HR of 0.74 (95% 
CI, 0.65–0.84) for the composite outcome of car-
diovascular death and first HF hospitalization in 
subjects with T2D and HFrEF.1 A post-hoc analy-
sis of DECLARE-TIMI 58, in subjects with T2D and 
HFrEF (n=671, 3.9% of trial population), found that 
dapagliflozin also reduced cardiovascular death and 
HF hospitalization (HR, 0.62; 95% CI, 0.45–0.86).2 
More recently, a meta-analysis of DELIVER and 
EMPEROR-Preserved found that dapagliflozin and 
empagliflozin likewise reduced the incidence of the 
composite of cardiovascular death and HF hospi-
talization by >20% in individuals with T2D (approxi-
mately 45% and 49% of the trial populations) and 
HF with LVEF >40%.3 Based on the broad benefits 
of SGLT2i in HFrEF, HFmrEF, and HFpEF, they 
should be the first-line cardioprotective glucose-
lowering agents utilized among individuals with dia-
betes and HF in the absence of contraindications.

	 2.	 Two high-quality simulation model–based cost-
effectiveness analyses evaluated the economic value 
of adding SGLT2i therapy to prior GDMT in adults 
with symptomatic HFrEF, from a US health care sec-
tor perspective and a lifetime analytic horizon.14,15 
Subgroup analyses in both studies specifically exam-
ined individuals with diabetes at baseline. The studies 
assumed an annual drug cost of $4192 to $5684, 
which is consistent with the Federal Supply Schedule 
cost in April 2025 ($5200 to $5600).16 One study 
found that the addition of SGLT2i therapy resulted 
in incremental quality-adjusted survival of 0.70 (95% 
uncertainty interval [UI], 0.23–1.20) QALYs, at an 
incremental cost of $46 500 (95% UI, $32 700–
$49 700), producing an incremental cost-effective-
ness ratio of $66 800 (95% UI, $53 800–$116 600) 
per QALY gained and making it a cost-effective strat-
egy in 95% of 10 000 probabilistic simulations. The 
study also reported incremental cost-effectiveness 
ratios of $57 300 (95% UI, $44 800–$123 800) per 
life year gained and $53 400 (95% UI, $42 800–
$97 200) per equal value of life-years gained. A sec-
ond analysis found an incremental cost-effectiveness 
ratio of $79 700 per QALY gained for patients with 
diabetes (with a similar cost-effectiveness estimate in 
individuals without diabetes).

	 3.	 Two high-quality simulation model–based cost-
effectiveness analyses evaluated the economic 
value of adding SGLT2i therapy to prior GDMT in 
adults with symptomatic HFpEF, but neither study 
reported subgroup analyses by diabetes status.17,18 
Given that randomized trials of SGLT2i in HFpEF 
did not note an effect-modification by diabetes sta-
tus, it is plausible that the cost-effectiveness of this 

Recommendations for CKM Syndrome Stage 4 With T2D and HF  
(Continued)

COR LOE Recommendations
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therapy in HFpEF is also unaffected by diabetes 
status (as was true in the case of SGLT2i therapy 
for HFrEF, as noted above). Prior studies performed 
using a US health care sector perspective and a 
lifetime analytic horizon noted that SGLT2i therapy 
was unlikely to be cost-effective for HFpEF, but 
that the incremental cost-effectiveness ratio was 
sensitive to the effect on mortality. One analy-
sis was based on the results of the EMPEROR-
PRESERVED trial, in which the effect of SLGT2i 
on cardiovascular mortality in HFpEF was not sta-
tistically significant (HR, 0.91; 95% CI, 0.76–1.09). 
In the main analysis, assuming no cardiovascular 
mortality benefit, the ICER was $437 400 per 
QALY gained (the study pooled patients with and 
without diabetes), at an annual cost of $3920.18 In 

a sensitivity analysis assuming a 9% cardiovascu-
lar mortality benefit, the ICER was $174 053 per 
QALY gained. A second study pooled data from 
both EMPORER-PRESERVED and DELIVER and 
probabilistically accounted for reduction in car-
diovascular mortality with SGLT2i therapy from a 
published meta-analysis (HR, 0.88; 95% CI, 0.77–
1.00). It found that at an annual cost of $4506,17 
SGLT2i therapy would have an incremental cost-
effectiveness ratio of $141 200 per QALY gained 
compared with prior GDMT. These analyses sug-
gest that SGLT2i therapy is not cost-effective at 
current drug prices (incremental cost-effective-
ness ratio ≥$120 000 per QALY gained), but these 
analyses pooled individuals with and without diabe-
tes, and there may be additional cardiovascular and 

Figure 19. Management of Type 2 Diabetes and HF According to HF Subtype. 
Adapted with permission from Heidenreich et al.34 Copyright 2022 American Heart Association, Inc. and American College of Cardiology 
Foundation. Management of patients with comorbid T2D and HF according to HF subtype, with HF GDMT as recommended by the 2022 HF 
guidelines highlighted in gray. ACEi indicates angiotensin-converting enzyme inhibitors; ARB, angiotensin II receptor blockers; ARNI, angiotensin 
receptor/neprilysin inhibitors; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; COR, Class of Recommendation; 
GDMT, guideline directed medical therapy; GLP-1, glucagon-like peptide-1; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; 
HFrEF, heart failure with reduced ejection fraction; MASLD, metabolic dysfunction–associated steatotic liver disease; MRA, mineralocorticoid 
receptor antagonist; SGLT2i, sodium–glucose cotransporter-2 inhibitors; and T2D, type 2 diabetes.
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kidney benefits in individuals with diabetes. In light 
of this conflicting evidence, the cost-effectiveness 
of SGLT2i in patients with diabetes and HFpEF 
was deemed to be indeterminate.

	 4.	 As discussed in Section 6.2.1, “CKM Syndrome 
Stage 4 With Obesity and ASCVD,” STEP-HFpEF 
DM tested the effects of GLP-1s in patients 
with HFpEF and obesity who also had T2D. 
Subcutaneous semaglutide significantly reduced 
body weight and improved KCCQ-CSS and 6MWD 
compared with placebo.4 In SUMMIT, in which half 
of the participants had T2D, tirzepatide reduced 
weight, improved KCCQ-CSS and 6MWD, and also 
decreased worsening HF events by 38%, with no 
heterogeneity by T2D status.5 While there is grow-
ing evidence for GLP-1 benefit in HFpEF, there is 
less clarity regarding efficacy and safety in HFrEF, 
based on somewhat increased risk for adverse out-
comes among patients taking GLP-1 RA in small 
HFrEF trials.19–21 Despite limited interventional data 
examining the efficacy of combined SGLT2i and 
GLP-1–based therapy, data have generally sug-
gested no heterogeneity in GLP-1 efficacy accord-
ing to the absence or presence of SGLT2i use.22 
Additionally, improvements in CKM risk factors 
have been consistently demonstrated among those 
receiving GLP-1 therapy in clinical trials. Thus, it is 
reasonable to use GLP-1–based therapy as “add-
on” therapy to SGLT2i in individuals with T2D, 
HFpEF, and additional CKM risk factors or related 
conditions, such as obesity (Section 6.3.1, “CKM 
Syndrome Stage 4 With Obesity and HF”), CKD 
with albuminuria (Section 6.3.3, “CKM Syndrome 
Stage 4 With CKD and HF”), MASLD (Section 
7.2, “Metabolic Dysfunction–Associated Steatotic 
Liver Disease”), and ASCVD (Section 6.2.2, “CKM 
Syndrome Stage 4 With T2D and ASCVD”).

	 5.	 Data on metformin use in patients with HF predate 
current GDMT and are wholly observational. With 
that background, numerous observational stud-
ies support a positive, linear association of glyce-
mia with HF incidence and events.23–25 However, 
a U-shaped curve is observed for mortality among 
patients with T2D and existing HF,26–28 high-
lighting the potential harm associated with very 
aggressively targeting glycemia in this population. 
Maintenance of HbA1c between 7% and 8% is 
felt to be appropriate among patients with T2D and 
HF.29 Nonrandomized reports across a spectrum 
of HF (ambulatory patients with chronic HF, a new 
HF diagnosis, and individuals with a recent hos-
pitalization) and a variety of ages do not support 
harm with metformin therapy, though metformin 
is contraindicated in decompensated HF.9,30 Thus, 
when needed for additional glycemic control, it is 
reasonable to add metformin therapy to SGLT2i 

(particularly given the modest impact of SGLT2i 
on glycemia) in patients with CKM syndrome with 
T2D and stable HF, cognizant of the need for dose 
reductions depending on kidney function (eGFR 
≥60 mL/min/1.73 m2, normal dose; eGFR 45 to 59 
mL/min/1.73 m2, 1000 to 1500 mg per day; eGFR 
30 to 44 mL/min/1.73 m2, ≤1000 mg per day; 
eGFR <30 mL/min/1.73 m2, contraindicated).31 
We encourage referral to the ADA guidelines for 
more guidance on glycemic management.32,33

6.3.3. CKM Syndrome Stage 4 With CKD and HF
Recommendations for CKM Syndrome Stage 4 With CKD and HF
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 A

	1.	 In adults with CKM syndrome stage 4 with CKD, 
eGFR ≥30 mL/min/1.73 m2, and HFrEF, the ini-
tiation of an ARNI, or other RASi if an ARNI can-
not be initiated, is recommended to reduce the 
risk of cardiovascular death or HF hospitalization 
and loss of kidney function.1–8

Economic Value:* 
Cost-Effective 

(Moderate Level 
of Certainty)

	2.	 In adults with CKM syndrome stage 4 with 
CKD, eGFR ≥30 mL/min/1.73 m2, and HFrEF, 
treatment with an ARNI is projected to be cost-
effective compared with RASi therapy.

1 A

	3.	 In adults with CKM syndrome stage 4 with 
CKD and HF with any ejection fraction, who 
have eGFR ≥20 mL/min/1.73 m2, initiation of a 
SGLT2i is recommended to reduce cardiovascu-
lar mortality, HF hospitalization, and possibly, loss 
of kidney function.9–12

Economic Value:* 
Cost-Effective 

(Moderate Level 
of Certainty)

	4.	 In adults with CKM syndrome stage 4 syndrome 
with CKD and symptomatic HF with LVEF ≤40%, 
addition of an SGLT2i prior to GDMT at 2025 US 
prices is projected to be cost-effective compared 
with prior GDMT.

Economic Value:* 
Indeterminate 

(Conflicting  
Evidence)

	5.	 In adults with CKM syndrome stage 4 syndrome 
with CKD and symptomatic HFpEF, the cost-
effectiveness of adding a SGLT2i prior to GDMT 
at 2025 US prices is indeterminate.

2a B-R

	6.	 In adults with CKM syndrome stage 4 with CKD, 
T2D, UACR ≥30 mg/g and HF with LVEF >40% 
(HFmrEF and HFpEF), who have eGFR ≥25 mL/
min/1.73 m2, initiation of a nonsteroidal MRA is 
reasonable to reduce risk of HF hospitalization 
and loss of kidney function.13

Economic Value:* 
Indeterminate  
(Insufficient  
Evidence)

	7.	 In adults with CKM syndrome stage 4 with CKD 
and eGFR ≥25 mL/min/1.73 m2, T2D, and HF 
with LVEF >40% (HFmrEF and HFpEF), the cost 
effectiveness of adding nsMRA to other GDMT is 
indeterminate.

2b B-R

	8.	 In adults with CKM syndrome stage 4 with CKD 
and HFrEF, who have eGFR >30 mL/min/1.73 
m2, use of novel oral potassium-binding agents 
may be reasonable to reduce risk of hyperkale-
mia and allow use of RAAS inhibition.14–17

Economic Value:* 
Indeterminate  
(Insufficient  
Evidence)

	9.	 In adults with CKM syndrome stage 4 with CKD, 
and HFrEF who have eGFR >30 mL/min/1.73 
m2, the cost-effectiveness of adding newer oral 
potassium-binding agents to GDMT is uncertain.

*Economic value statements inform population- and health system–level deci-
sions and are not meant to directly influence clinical decision-making for indi-
vidual patients.
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Synopsis

HF often presents or develops in tandem with CKD. There 
are 4 established pillars of pharmacologic treatment that 
improve survival and reduce the risk of HF hospitalization in 
HFrEF (Figure 20).18–20 Among these 4 medication classes 
(6 classes if the patient also self-identifies as Black race), 
2 are kidney-protective; namely, 1) RASi, with ARNI having 
superior HF benefits over ACEi/ARB; and 2) SGLT2i.13,21–25 
Dual therapy with more than 1 RASi (ACEi/ARB/ARNI) 
should be avoided since it can worsen kidney function 
and lead to angioedema, hyperkalemia, and hypotension.26 

Among patients with CKD and HFpEF or HFmrEF, SGLT2i 
have the most substantial data for being kidney-protective 
as well as reducing the composite outcomes of mortality 
and HF hospitalization.27 Finerenone is also a consideration 
for the subpopulation with T2D, CKD, and HFmrEF/HF-
pEF, based on clinical benefits demonstrated across dif-
ferent trials, for individuals without hyperkalemia. This set 
of recommendations complements existing Class 1 and 
2 recommendations in the ACC/AHA guidelines for HF18 
and offers additional recommendations for addressing risk 
related to CKD and HF. Guidance for medication initia-
tion reflects the eGFR inclusion criteria from clinical trials. 

Figure 20. Management of CKD and HF According to HF Subtype. 
Adapted with permission from Heidenreich et al.18 Copyright 2022 American Heart Association, Inc. and American College of Cardiology 
Foundation. Management of patients with comorbid CKD and HF according to HF subtype with HF GDMT as recommended by the 2022 Heart 
Failure Guidelines highlighted in gray. CKD indicates chronic kidney disease; eGFR, estimated glomerular filtration rate; GDMT, guideline-directed 
medical therapy; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection 
fraction; HFrEF, heart failure with reduced ejection fraction; nsMRA, nonsteroidal mineralocorticoid receptor antagonist; SGLT2i, sodium–glucose 
cotransporter-2 inhibitors; and T2D, type 2 diabetes.
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Recommendations for medication continuation after falling 
below the eGFR threshold for initiating therapies are ad-
dressed separately in Section 6.5, “Treating CKM Syndrome 
in Patients With Advanced CKD.”

Recommendation-Specific Supportive Text
	 1.	 Among patients with HFrEF, RASi improves both HF 

outcomes and risk for worsening kidney disease in 
several clinical trials.1–8,28 Among RASi, ARNI is asso-
ciated with greater reduction in the composite of 
cardiovascular death and HF hospitalization relative 
to other RASi and is therefore the preferred agent 
in HFrEF, when available.2 ARNI has demonstrated 
benefit for patients with eGFR >30 mL/min/1.73 
m2. Most trials have excluded patients with stage G4 
to G5 CKD from study; data for these populations 
are limited to post-hoc analyses with small popula-
tions.1,5,22 The UK HARP 3 (UK Heart and Renal 
Protection III) trial in patients with CKD demon-
strated no significant difference between the kidney 
effects of ARNI and ARB, although only a small pro-
portion of participants had HF.29 Limited data support 
possible similar ARNI benefits among patients with 
HFpEF with stage G2 to G3b CKD.30 Changes in 
kidney function were not routinely evaluated in the 
initial studies of ACEi and ARB for HF, and patients 
with creatinine >2.5 mg/dL were usually excluded.28 
RASi may be associated with modest acute decline 
in kidney function (usually due to hemodynamic 
changes), but this is not indicative of harm and may 
be associated with better long-term outcomes.23,31,32 
Efforts to examine other contributing etiologies 
should be considered before discontinuing therapy.

	 2.	 At least 2 high-quality cost-effectiveness analyses 
have examined the cost-effectiveness of treatment 
with ARNI compared with a RASi in patients with 
HFrEF (NYHA class II-IV) from a US health care 
sector perspective and a lifetime analytic horizon.33,34 
These studies found incremental cost-effectiveness 
ratios of approximately $50 000 per QALY (in 
2015 US dollars). Even after adjusting for interval 
inflation (approximately 35% between 2015 and 
2025), the incremental cost-effectiveness ratio 
increases to approximately $68 000 per QALY, 
which is well below the $120 000 per QALY cost-
effectiveness threshold, and suggests that treat-
ment with an ARNI is cost-effective compared with 
RASi in patients with symptomatic HFrEF. However, 
2 sources of uncertainty remain. First, neither cost-
effectiveness analysis examined the subgroup with 
CKD. Individuals with CKD are likely to have a 
higher risk for HF events during follow-up compared 
with individuals without CKD. Since there was no 
effect modification (on the relative scale) by eGFR 
in the PARADIGM-HF trial, the absolute benefit 

in this population may be larger in the population 
with CKD, provided this is not offset by an increase 
in adverse events. This is true for early to moder-
ate CKD but may not be true for advanced CKD, 
where hospitalizations due to volume overload may 
not be modifiable by an ARNI. Another source of 
uncertainty is the drug cost. The cost effectiveness 
of ARNI is sensitive to its price, which has increased 
substantially since the cost-effectiveness analy-
ses were performed, but is expected to decline for 
Medicare Part D beneficiaries in 2026 (for a 1-year 
supply). Taken together, these results suggest that 
the use of ARNI in a population with stage 4 CKM 
syndrome with CKD and HF is likely to be cost-
effective, particularly at 2026 US prices.

	 3.	 Initiation of SGLT2i is efficacious in reducing risk of 
the outcomes of cardiovascular mortality, HF hos-
pitalization, and decline in eGFR for patients with 
stage 4 CKM with CKD (GFR >20 mL/min/1.73 
m2) and HFrEF, particularly for those with albumin-
uria.9–12 SGLT2i initiation have demonstrated efficacy 
among patients with eGFR >20 mL/min/1.73 m2 
and HFmrEF/HFpEF in reducing composite cardio-
vascular mortality and HF hospitalizations, but data 
are more sparse in patients with severely decreased 
kidney disease (stage G4 CKD), and the presence/
absence of albuminuria is understudied in HF trials.9–12 
In an analysis of the EMPEROR-Preserved (HFpEF/
HFmrEF) and EMPEROR-Reduced (HFrEF) study 
populations, the SGLT2i empagliflozin improved 
HF outcomes and reduced the rate of eGFR slope 
decline similarly across all KDIGO risk categories. 
However, further evidence is needed for SGLT2i ini-
tiation in patients with eGFR <20 mL/min/1.73 m2.12

	 4.	 Two high-quality simulation model–based cost-
effectiveness analyses projected that adding SGLT2i 
therapy to prior GDMT in adults with symptomatic 
HFrEF was cost-effective from a US health care 
sector perspective and a lifetime analytic horizon,35,36 
with an incremental cost-effectiveness ratio between 
$68 000 and $84 000 per QALY gained (assuming 
an annual drug cost of $4192 to $5684, which is 
consistent with the Federal Supply Schedule cost in 
April 2025 [$5200 to $5600]).37 In probabilistic sen-
sitivity analyses, the incremental cost-effectiveness 
ratio was <$120 000 per QALY gained in >95% 
of the simulations in 1 analysis,35 and approximately 
70% of the simulations in the other.36 However, nei-
ther study specifically examined the subgroup of indi-
viduals with CKD. Patients with CKD have a higher 
risk of atherosclerotic CVD and HF events and derive 
additional benefit from SGLT2 inhibitor therapy in 
the form of slowing of the decline in kidney func-
tion. Since pivotal randomized trials showed no effect 
modification in the relative reduction in major adverse 
cardiovascular events by the presence of CKD, it is 
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likely that the absolute benefit of SGLT2i is greater 
among individuals with HFrEF with CKD, compared 
with individuals with HFrEF without CKD. The caveat 
is that this is likely to be true in early- and moderate-
stage CKD, but less certain in advanced CKD. Thus, it 
is reasonable to extrapolate the cost-effectiveness of 
the therapy in HFrEF overall to this higher-risk sub-
population, where the absolute health gains are likely 
larger. The cost-effectiveness of SGLT2i is expected 
to improve as drug costs decline in the coming years 
(due to increasing availability of generic formulations 
and Medicare price negotiation).38

	 5.	 In 2 high-quality simulation model–based cost-
effectiveness analyses that evaluated the economic 
value of adding SGLT2i therapy to prior GDMT in 
adults with symptomatic HFpEF using a US health 
care sector perspective and a lifetime analytic hori-
zon, addition of SGLT2i therapy to GDMT was pro-
jected to be not cost-effective, but the incremental 
cost-effectiveness ratio was sensitive to the effect 
on mortality.39,40 One analysis based on the results 
of the EMPEROR-PRESERVED trial found that 
empagliflozin therapy, at an annual cost of $3920, 
would have an incremental cost-effectiveness ratio 
$437 400 per QALY gained.40 A second study 
probabilistically accounted for the reduction in car-
diovascular mortality with SGLT2i therapy from a 
published meta-analysis of EMPEROR-Preserved 
and DELIVER trials. It found that at an annual cost 
of $4506, SGLT2i therapy would have an incremen-
tal cost-effectiveness ratio of $141 200 per QALY 
gained compared with prior GDMT.39 However, these 
analyses pooled individuals without, and with, CKD 
and did not directly incorporate the benefit of SGLT2i 
therapy on kidney outcomes. Taken together, these 
analyses suggest that SGLT2i therapy is not cost-
effective at current drug prices (incremental cost-
effectiveness ratio ≥$120 000 per QALY gained).

	 6.	 Trials of finerenone in diabetic kidney disease 
demonstrated a significant positive impact on both 
reducing loss of kidney function and incident HF, 
with most of the HF benefit likely conferred via kid-
ney protection.41,42 The FINEARTS-HF (Finerenone 
Trial to Investigate Efficacy and Safety Superior to 
Placebo in Patients with Heart Failure) trial dem-
onstrated that finerenone reduced the composite 
outcome of all-cause death and HF hospitalization 
among patients with HFmrEF/HFrEF.43 Although 
a pooled meta-analysis of these finerenone trials 
demonstrated less28 decline in eGFR with finere-
none,13 in FINEARTS-HF alone, finerenone did not 
result in a reduction in the primary kidney endpoint.44 
This is likely because of the absence of more sub-
stantial CKD in FINEARTS-HF, with a mean base-
line eGFR of 62 mL/min/1.73 m2 and a mean 
UACR <20 mg/g. Based on the results across 

these trials, it is likely that finerenone confers both 
cardiovascular and kidney benefits in those with 
albuminuric DKD and HFmrEF/HFpEF, though a 
more dedicated study of this population is needed. 
Recommendations for finerenone initiation do not 
currently extend to those with eGFR <25 mL/
min/1.73 m2 or potassium >5 mmol L−1 since this 
population has been excluded from clinical trials.13

	 7.	 We could not identify any rigorous cost-effective-
ness analyses examining the economic value of 
adding a nsMRA to GDMT from a US health care 
sector perspective. Given the cost of finerenone 
(Federal Supply Schedule cost in April 2025 of 
$7612 for a 1-year supply)37 and the potentially 
large number of patients eligible for therapy, exam-
ining the cost-effectiveness and budget impact of 
this therapy should be a research priority.

	 8.	 Novel oral potassium binding agents such as pati-
romer may allow for improved use of RAAS inhibi-
tion across eGFR by lowering risk of hyperkalemia, 
although few patients with eGFR <30 mL/min/1.73 
m2 have been included in prior trials with co-existing 
HF.14,15,45 However, sodium zirconium cyclosilicate 
may increase risk of HF events.16 Current data do 
not determine whether HF event risk is greater with 
sodium zirconium cyclosilicate versus patiromer.46

	 9.	 We did not identify rigorous cost-effectiveness anal-
yses of patiromer or sodium zirconium cyclosilicate 
in patients with stage 4 CKM with CKD and HF per-
formed from a US health care sector perspective. 
The avoidance of hyperkalemic events and the abil-
ity to tolerate higher doses of RAAS inhibition are 
likely to produce substantial health gains, but these 
are high-cost therapies in the United States, with the 
cost of patiromer 24% to 28% higher than the cost 
of sodium zirconium silicate. Examining the cost-
effectiveness and budget impact of these therapies 
is an urgent research priority.

6.4. Atrial Fibrillation
Synopsis
The progressive consequences of excess and dysfunc-
tional adiposity increase risk for incident AF, and AF is 
also associated with increased risk for multiple compo-
nents of CKM syndrome stage 4, including stroke, MI, HF, 
CKD, and PAD. Several components of CKM syndrome 
stage 1 to 3, including overweight/obesity, hypertension, 
T2D, and CKD, increase risk for AF. In CKM stages 1 
to 3, prevention of AF includes healthy lifestyle modifi-
cation, weight management, glycemic and BP control, 
smoking cessation, alcohol moderation or avoidance, and 
treatment of sleep-disordered breathing.1 Limited data 
support the efficacy of ACEi, ARB, statins, SGLT2i, and 
GLP-1–based therapies for preventing AF onset.1 MRAs 
have been associated with decreased new-onset and 
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recurrent AF.2 In individuals with prevalent AF, 1 compo-
nent of CKM syndrome stage 4, lifestyle modification and 
management of overweight or obesity (Sections 5.4.1, 
“Overarching Approach to Obesity Management,” 5.4.2, 
“Intensive Lifestyle Modification for Weight Loss,” 5.4.3, 
“Obesity Pharmacotherapy for Weight Management in 
CKM Syndrome Stage 1,” and 5.4.4, “Surgical Interven-
tions for Weight Loss in CKM Syndrome Stage 1 to 3”), 
hypertension (Section 5.5.3, ”Hypertension”), T2D (Sec-
tion 5.5.1, “Management of T2D in CKM Syndrome Stage 
2 to 3”), and CKD (Section 5.5.4, “Management of CKD in 
CKM Syndrome Stage 2 to 3”) are advised to reduce AF 
burden, recurrence, and progression. In individuals with 
AF and BMI ≥40 kg/m2 without prior bariatric surgery, 
direct oral anticoagulants (DOACs), namely apixaban and 
rivaroxaban, are potential options for thromboprophylaxis. 
AF prevention and management are discussed compre-
hensively in the “2023 ACC/AHA/ACCP/HRS Guideline 
for the Diagnosis and Management of Atrial Fibrillation.”1

6.5. Treating CKM Syndrome in Patients With 
Advanced CKD

Recommendation for Treating CKM Syndrome in Patients With  
Advanced CKD
Referenced studies that support the recommendation are summarized 
in the evidence table.

COR LOE Recommendation

2a B-R

	1.	 Among adults with CKD who are being treated with 
kidney-protective therapies for both kidney and 
cardiovascular benefit and whose eGFR falls below 
drug-specific initiation thresholds, it is reasonable to 
continue those treatments as safely tolerated.1–8

Synopsis
As emphasized by the KDIGO heat map (Figure 2), CKD 
G4 and G5 confer very high risk for adverse kidney and 
cardiovascular outcomes. Unfortunately, evidence re-
garding CKM therapeutic agents targeting this group 
is limited, with most data coming from underpowered 
subgroup analyses within randomized trials. These have 
generally indicated that the agents are safe in CKD G4 
and G5, with some suggesting retention of their salutary 
effects. Several RCTs of kidney-protective agents, how-
ever, demonstrate that continuation of these therapies 
after the eGFR declines below the initiation threshold 
can be associated with ongoing cardiovascular benefit.

Among patients with kidney failure (end-stage kidney 
disease) receiving dialysis, CVD rates are high and the 
leading cause of death, with unique CVD phenotypes.9 In 
chronic dialysis patients, HF and extracellular fluid over-
load are especially prominent, with a potential mitigating 
impact of more frequent dialysis.10 Medial arterial calci-
fication contributes to vascular disease, which may par-
tially explain the negative results of statin trials in dialysis 
populations.11 Unfortunately, preventing and treating CVD 

in dialysis patients presents unique challenges, owing to 
distinct pathophysiology, unique risk and safety concerns, 
and scarce clinical trials testing therapeutic approaches. 
The use of CKM therapies in kidney transplant patients 
is being investigated and is not addressed here.

Recommendation-Specific Supportive Text
	1.	As described in prior sections (Section 5.5.4, 

“Management of CKD in CKM Syndrome Stage 2 to 3,” 
6.2.3, “CKM Syndrome Stage 4 With CKD and ASCVD,” 
and 6.3.3, “CKM Syndrome Stage 4 With CKD and HF”), 
the use of agents to preserve kidney function, including 
RASi, SGLT2i, finerenone, and GLP-1–based therapy, 
is associated with improved kidney and cardiovascular 
outcomes. The drug-specific eGFR initiation thresholds 
for these therapies are: RASi ≥30 mL/min/1.73 m2, 
SGLT2i ≥20 mL/min/1.73 m2, and finerenone ≥25 mL/
min/1.73 m2. Several major clinical trials allowed study 
drugs to be continued after eGFR dropped below eGFR 
initiation thresholds, and even after starting dialysis, 
with ongoing benefit and without apparent increased 
adverse effects.3,8 A directionally similar reduction in 
risk of the cardiovascular outcome (cardiovascular 
death, nonfatal MI, nonfatal stroke, or hospitalization 
for HF) was observed in a subgroup with CKD G4 in 
the FIDELITY meta-analysis of finerenone in diabetic 
patients, but this was nonsignificant and requires fur-
ther investigation.6 Hyperkalemia was more frequent in 
those with CKD G4 treated with finerenone.6 A recent 
meta-analysis suggested that RAASi use in patients 
with advanced CKD reduces the rate of kidney failure 
with replacement therapy but not of death.7 While risk 
factor control (blood pressure, lipids, glycemia) is central 
to optimal CKM management overall, targets in CKD 
with eGFR <15 mL/min/1.73 m2 (CKD stage G5) are 
uncertain and rely on clinical judgement and shared 
decision-making with patients.

7. IMPORTANT CONSIDERATIONS
7.1. LDL-C Management in CKM Syndrome
Synopsis
CKM syndrome contributes to accelerated atherogen-
esis and increased risk for ASCVD events.1,2 Among 
individuals with CKM syndrome, lowering LDL-C with 
lifestyle and pharmacological interventions is central to 
primary and secondary ASCVD prevention. Among CKM 
syndrome patients with hypertriglyceridemia, non–HDL-
C or apolipoprotein B should also be considered as more 
reliable measures of atherogenic particle burden than 
LDL-C in this subpopulation.3,4

In stage 1 to 2 CKM syndrome, the presence of T2D 
or CKD in adults ≥40 years or of intermediate predicted 
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ASCVD risk (PREVENT ASCVD, 5% to 9.9%) support 
the use of statins and other LDL-C lowering therapies 
for ASCVD event risk reduction. In those with borderline 
predicted ASCVD risk (PREVENT ASCVD, 3% to 4.9%), 
lipid-lowering therapy can be considered as part of a 
risk discussion that incorporates ASCVD risk enhancers. 
Among individuals with CKM stage 3, the presence and 
extent of subclinical coronary atherosclerosis can inform 
LDL-C lowering goals. Per the ACC/AHA 2026 Guide-
line for the Management of Dyslipidemia, for those with 
CAC scores of 100 to 999 Agatston units (AU) or mod-
erate to severe incidental CAC, an LDL-C goal of <70 
mg/dL is recommended. In those with very severe CAC 
with a CAC score of ≥1000 AU, an even more aggres-
sive LDL-C goal of <55 mg/dL is recommended. The 
VESALIUS-CV (Effect of Evolocumab in Patients at High 
Cardiovascular Risk without Prior Myocardial Infarction 
or Stroke) trial demonstrated cardiovascular benefits 
of similarly aggressive LDL-C lowering in patients with 
high-risk diabetes, coronary atherosclerosis, or both, but 
without prior MI or stroke.5

Among CKM syndrome patients with existing ASCVD 
(CKM Stage 4), the presence of CKM syndrome com-
ponents such as diabetes and CKD are associated with 
increased risk for recurrent ASCVD events, and these 
patients frequently fall into the subgroup with very high-
risk ASCVD. These patients should receive intensive 
LDL-C lowering to <55 mg/dL using high-intensity 
statins, ezetimibe, and, if needed, adjunctive therapies 
such as proprotein convertase subtilisin/kexin type 9 
(PCSK9) monoclonal antibodies, inclisiran, or bempedoic 
acid. For specific LDL-C management recommendations, 
please refer to the ACC/AHA 2026 guideline on the 
management of dyslipidemia.4

7.2. Metabolic Dysfunction–Associated Steatotic 
Liver Disease

Recommendations for Metabolic Dysfunction–Associated Steatotic 
Liver Disease
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 B-NR

	1.	 Among adults with CKM syndrome and diabetes 
or ≥2 cardiometabolic risk factors, calculation 
of the Fibrosis-4 (FIB-4) index is recommended 
every 1 to 2 y to assess risk for liver fibrosis 
related to MASLD.1–3

2a C-LD

	2.	 Among adults with CKM stage 1 due to pre-
diabetes, it is reasonable to calculate the FIB-4 
index every 2 to 3 y to assess risk for liver fibro-
sis related to MASLD.4

1 B-R

	3.	 For adults with CKM syndrome and MASLD, 
lifestyle modification through physical activity and 
dietary approaches for weight loss, with adjunc-
tive use of obesity pharmacotherapy and/or MBS 
as needed, is recommended to reduce MASLD 
severity, reduce risk of MASLD progression, and 
improve CKM risk profiles.5–7

1 B-R

	4.	 In adults with CKM syndrome and MASLD with 
T2D or MASH with evidence of clinically signifi-
cant liver fibrosis, treatment with a GLP-1–based 
therapy with proven benefit is indicated to facili-
tate histologic improvements in MASLD.8–11

Synopsis
MASLD, formally nonalcoholic fatty liver disease, is a 
highly prevalent, chronic, progressive, and life-threat-
ening disease.12–14 Metabolic dysfunction–associated 
steatohepatitis (MASH, previously NASH) is the se-
vere form of MASLD and a leading cause of cirrhosis, 
liver cancer, and indication for liver transplantation.14,15 
MASLD is the pathophysiologic result of ectopic fat de-
position, inflammation, and insulin resistance, which are 
central to CKM syndrome.16,17 These patients also have 
high CVD rates, and there is a need for CKM risk fac-
tor screening and prevention in this population. Fibro-
sis stage best predicts adverse outcomes in MASLD.1,18 
Assessment of fibrosis risk starts with the FIB-4 index, 
with further sequential assessments as needed to rule 
out (or rule in) clinically significant fibrosis (≥ stage 2).19–

21 In MASLD, lifestyle modification leading to weight loss 
is critical, with ≥10% weight loss leading to improve-
ment and remission of MASLD.22,23 Metabolic and bar-
iatric surgery causes remission of MASLD, even in ad-
vanced stages.6,24,25 Additionally, in persons with MASH 
and stage 2 or 3 fibrosis, the GLP-1RA semaglutide is 
associated with reductions in steatohepatitis and liver fi-
brosis.11,26 Resmetirom, a thyroid hormone receptor beta 
agonist, is also now approved for improving liver histol-
ogy in patients with MASH and stage 2 to 3 fibrosis. 
Statins are safe and effective in patients with MASLD 
and should be used according to guidelines.12,19,20,27 Re-
ferral to gastroenterology or hepatology in the presence 
of clinically significant fibrosis (≥stage 2) is appropriate 
for consideration of medical and surgical weight loss, 
liver-directed pharmacotherapy, and subsequent moni-
toring.12,19,20

Recommendation-Specific Supportive Text
	 1.	 Data from meta-analyses and pooled studies dem-

onstrate that individuals at highest risk for MASLD 
and its progression include those with T2D and/or 
those with more than 2 cardiometabolic risk fac-
tors such as obesity, hyperlipidemia, or hyperten-
sion.14,28–30 Using data from the National Health 
and Nutrition Examination Survey (NHANES) III, 
MASLD prevalence and severity increased with a 
higher number of metabolic comorbidities, particu-
larly in persons with T2D, and those with MASLD 
and T2D had the highest risk of mortality.29,30 In the 
general population, FIB-4 index, a score derived 

Recommendations for Metabolic Dysfunction–Associated Steatotic 
Liver Disease (Continued)

COR LOE Recommendations
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from available clinical (age) and laboratory data 
(aspartate aminotransferase, alanine aminotrans-
ferase, platelet count), is cost-effective, predicts 
clinical outcomes, and can effectively exclude 
clinically significant fibrosis (Table 17).31,32 In addi-
tion, a change in FIB-4 status category from low 
risk to intermediate or high risk may be used to 
assess MASLD progression.33 For those individuals 
with cardiometabolic risk factors, recommended 
screening for high-risk MASLD is every 1 to 2 
years in those with T2D or ≥2 cardiometabolic risk 
factors, and every 2 to 3 years if <2 cardiometa-
bolic risk factors and no T2D.12,19,20,34

	 2.	 MASLD is a leading cause of liver failure in the 
United States and is frequently comorbid across the 
spectrum of CKM.15,35 Moreover, it is an independent 
risk factor for CVD morbidity and mortality.36 Among 
individuals with MASLD, those with advanced liver 
fibrosis are at the highest risk.37,38 MASLD has often 
studied in the context of diabetes.39,40 However, data 
suggest that adults with prediabetes are also at 
risk,4 and clinical endocrinology guidelines recognize 
prediabetes as a high-risk condition for MASLD.34 
Notably, the population of individuals with prediabetes 

is large and heterogenous and there is a paucity of 
evidence specific to those with prediabetes in the 
absence of other risk factors. Given the current evi-
dence, it is reasonable to screen adults with CKM 
stage 1 due to prediabetes for advanced liver fibro-
sis. Guidelines from the American Association for the 
Study of Liver Diseases recommend the FIB-4 as 
the preferred noninvasive screening test due to its 
high negative predictive value.20 FIB-4 interpretation 
and next steps depend on age and test results (Table 
17). Secondary assessment may include vibration-
controlled transient elastography or enhanced liver 
fibrosis testing with referral to gastroenterology/
hepatology in those with abnormal results (Table 
18).20

	 3.	 A meta-analysis demonstrated that various weight 
loss interventions are associated with clinically sig-
nificant improvements in biomarkers of liver dis-
ease in persons with MASLD, though studies with 
long-term health outcomes are lacking.5 In persons 
with overweight/obesity, remission of MASLD and 
improvements in inflammation, fibrosis, and cardio-
metabolic risk factors can be achieved with ≥10% 
total body weight loss.5,22 Even modest weight loss 
(3% to 5%) can reduce liver fat in MASLD, includ-
ing in individuals with normal weight.5,41 GLP-1–
based therapy can be an effective adjunctive 
treatment to achieve weight loss goals in MASLD, 
with additional favorable effects on liver histology 
as discussed below.8,9,42 MBS is associated with a 
lower risk of incident major adverse liver outcomes 
and MACE in large cohort studies.6,24,25 In a meta-
analysis, exercise, even without dietary intervention 
or weight loss, reduced hepatic steatosis, biomark-
ers of liver health, and cardiorespiratory fitness 
in persons with MASLD.43 Exercise interventions 
improve quality of life and several cardiometabolic 
parameters, even in those with advanced liver dis-
ease.44,45 Moreover, observational studies link regu-
lar physical activity to lower risks of liver fibrosis, 

Table 17.  Increased Risk of MASLD*

Age (Years) FIB-420 Follow-Up55

<35 Not applicable

35-64 <1.3 Routine monitoring

1.3–2.67 Refer for VCTE or ELF

>2.67 Refer to hepatology

65+ <2.0 Routine monitoring

2.0–2.67 Refer for VCTE or ELF

>2.67 Refer to hepatology

*FIB-4 indicates liver fibrosis calculation (age×AST)/(platelet count×√ALT); 
FIB-4 should not be used in acutely ill patients; see Table 18.

ALT indicates alanine aminotransferase; AST, aspartate aminotransferase; ELF 
indicates enhanced liver fibrosis score; and VCTE, vibration-controlled transient 
elastography.

Table 18.  Secondary Risk Assessment Tools for Clinically Significant Fibrosis Among Patients at Risk for MASLD

Test Score Risk Level Action

Vibration-controlled transient elastography 
(VCTE)*

<8 Low Standard risk surveillance for MASLD every 1 to 3 y† with FIB-4 calculation.

8–12 Intermediate Referral to GI/hepatology

>12 High

Enhanced Liver Fibrosis‡ (ELF) Score55 <7.7 Low Standard risk surveillance for MASLD every 1 to 3 y† with FIB-4 calculation.

7.7–9.8 Intermediate Referral to GI/hepatology

>9.8 High

*Point-of-care ultrasound-based test performed in clinic. The individual must fast for ≥3 hours. Body habitus affects accuracy and is not recommended if BMI ≥40 
kg/m2.

†FIB-4 indicates liver fibrosis calculation (age × AST)/(platelet count × √ALT); FIB-4 is recommended every 1 to 2 years if T2D or ≥2 CKM risk factors; FIB-4 is 
reasonable every 2 to 3 years if at CKM stage 1 due to prediabetes.

‡Blood-based biomarker score sent to reference laboratory.
ALT indicates alanine aminotransferase; AST, aspartate aminotransferase; CKM, cardiovascular-kidney-metabolic; GI, gastroenterology; and MASLD, metabolic dys-

function–associated steatotic liver disease.
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cirrhosis, liver cancer, and all-cause mortality.46–48 
Finally, sedentary behavior is an independent pre-
dictor of MASLD and is associated with a high risk 
for MASLD progression.49,50

	 4.	 GLP-1–based therapies improve weight, insulin 
resistance, and noninvasive liver parameters, and 
have beneficial effects on cardiovascular and kid-
ney outcomes.51 A Phase IIb dose-finding study of 
semaglutide demonstrated a significantly higher 
rate of MASH resolution in patients with stage 1 
to 3 fibrosis receiving the 0.4-mg dose compared 
to those who received placebo.8 The ESSENCE 
(Research Study on Whether Semaglutide Works 
in People With Non-Alcoholic Steatohepatitis) 
trial, testing semaglutide in persons with MASH 
and stage 2 or 3 fibrosis, demonstrated improve-
ment in steatohepatitis and liver fibrosis in the 
intervention versus placebo arm.11,52 In a substudy 
of the randomized, open-label, parallel-group, 
Phase III SURPASS-3 trial, tirzepatide, a GLP-1/
GIP receptor agonist approved for treatment of 
T2D, compared to insulin degludec, significantly 
reduced liver fat content among persons with 
T2D.9 Finally, case-control studies have indicated 
that in individuals with cirrhosis and T2D, expo-
sure to GLP-1 receptor agonists is associated 
with improved liver-related outcomes.53,54 In terms 
of other pharmacotherapeutic options, resme-
tirom has been the first FDA-approved MASLD 
treatment whose mechanism for improving liver 
histology is independent of weight loss.26 When 
clinically significant liver fibrosis is identified, 
involvement of a hepatologist is encouraged for 
guiding liver-directed pharmacotherapy and sub-
sequent monitoring.

7.3. VENOUS THROMBOEMBOLISM
Synopsis
CKM syndrome is linked to a prothrombotic state that 
may lead to venous thromboembolism (VTE).1 In acute 
VTE, the risk of recurrence increases stepwise with the 
number of CKM syndrome components.2–4 Abdominal 
adiposity is one of the strongest VTE risk factors.3,5–7 
While evidence linking diabetes and VTE is inconsis-
tent,8–15 a lower eGFR, higher UACR, and higher CKD 
stages are associated with VTE development and worse 
outcomes.16–20 VTE treatment and prevention involve 
anticoagulation with parenteral agents (eg, unfraction-
ated or low-molecular-weight heparin) or oral therapy 
(DOAC or vitamin K antagonist [VKA]). DOACs offer 
advantages over VKAs: rapid onset, predictable effect, 
wider therapeutic window, no routine monitoring, and 
fewer food/drug interactions.21 Emerging data suggest 
DOACs may also prevent cardiovascular events in pa-

tients with VTE.22–24 Anticoagulation is more complex 
in CKD, obesity, or post–metabolic and bariatric sur-
gery due to altered pharmacokinetics.21 This section 
focuses on the management of acute VTE in persons 
with obesity or CKD without metabolic and bariatric 
surgery.25 Pulmonary embolism-specific management, 
including management among individuals with obesity 
or CKD, is covered in the 2026 AHA/ACC acute PE 
guideline.26

In obesity, no prospective RCTs compare individual 
DOACs to low-molecular-weight heparin/VKA for VTE. 
Studies generally compare DOAC versus VKA: 1) within 
weight categories24,27; or 2) across weight categories.28,29 
Most studies pooled results from multiple DOAC agents 
rather than evaluating individual drugs separately. In 
patients with BMI ≥30 kg/m2, pooled DOAC use was 
linked to a 20% reduction in stroke/systemic embolism/
MI/all-cause mortality and a 44% reduction in major 
bleeding versus VKA, with similar VTE prevention.24 In 
class 3 obesity, meta-analyses found DOACs more effec-
tive and safer than VKAs, mainly in studies of rivaroxaban 
or apixaban.30–33 Data are limited in more severe obesity 
(BMI ≥50 kg/m2 or weight >150 kg).27,34

In CKD, patients face high risks of both VTE formation 
and anticoagulant-related bleeding. DOAC kidney clear-
ance varies (dabigatran 80%, edoxaban 50%, rivaroxa-
ban 35%, apixaban 27%).21 Phase 3 VTE trials excluded 
those with eGFR <30 mL/min/1.73 m2 or on kidney 
replacement therapy. In stage G3 CKD (eGFR, 30-59 
mL/min/1.73 m2), subgroup analyses suggest DOACs 
are noninferior to VKA for recurrent VTE or major bleed-
ing.35–38 Meta-analyses in G2 to G3 CKD (eGFR, 30-89 
mL/min/1.73 m2) show most DOACs reduce major 
bleeding relative to VKA with similar efficacy for VTE 
prevention.39–42

In end-stage kidney disease on dialysis, 2 high-qual-
ity observational studies using data from the US Renal 
Data System found that apixaban was associated with 
lower major bleeding and similar mortality compared 
to warfarin.43,44 A meta-analysis of observational stud-
ies in patients with G4 to G5 CKD show apixaban has 
lower VTE recurrence and bleeding risk versus warfarin, 
with similar all-cause mortality.45 There are minimal data 
on rivaroxaban, edoxaban, or dabigatran in advanced 
CKD.35,46

7.4. Obstructive Sleep Apnea
Recommendations for Obstructive Sleep Apnea
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

2a C-LD

	1.	 For adults with CKM syndrome and obesity, 
annual assessments for symptoms of sleep 
apnea, including utilization of validated screening 
tools, are reasonable to facilitate the detection of 
OSA.1,2
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1 B-R

	2.	 For adults with CKM syndrome and OSA, 
the treatment strategy should include weight 
management interventions where indicated, in 
addition to continuous positive airway pressure 
(CPAP) and other therapies, to improve OSA-
related symptoms and to reduce the risk for CKM 
stage progression.3–6

Synopsis
The estimated prevalence of OSA among adults (aged 30 
to 70 years) in the United States, based on a cohort study 
from 2007 to 2010 and defined as an apnea–hypopnea in-
dex (AHI) ≥5 events/hour, is 33.9% among men and 17.4% 
among women.7 Conservative modeling predicts a signifi-
cant rise in OSA prevalence in the US population by 2050, 
to 55% among men and 35% among women in the 30 to 
69-year-old age group.8 CVD and OSA share many CKM 
risk factors. As such, 1) OSA prevalence is higher among 
those with CKM syndrome and obesity compared to the 
general population; and 2) CKM syndrome prevalence is 
higher amongst those with OSA. OSA causes sleep frag-
mentation and sleep deprivation, leading to multiple con-
sequences either due to direct impairment of function and 
quality of life, or indirectly through activating pathophysio-
logic pathways, contributing to CKM syndrome progression 
(CVD, cerebrovascular events, T2D, hypertension).9,10 OSA 
treatment improves symptomatology, quality of life, and 
blood pressure.11 However, randomized trials of CPAP ver-
sus usual care failed to demonstrate reductions in mortality, 
cardiovascular events, or kidney events.11–14 Severe OSA is 
associated with increased all-cause mortality9,10 and cardio-
vascular mortality has been rising over the past 2 decades 
among those with OSA in the United States.8

Recommendation-Specific Supportive Text
	 1.	 The American Academy of Sleep Medicine recom-

mends annual OSA screening for adult patients in 
certain high-risk groups, including: obesity, HF, AF, 
treatment-resistant hypertension, impaired glucose 
tolerance or T2D, nocturnal dysrhythmias, stroke, 
pulmonary hypertension, preoperative for bariatric 
surgery, and CAD.1 People with CKM syndrome 
have many of these OSA risk factors and have a 
high OSA prevalence. Therefore, despite limited 
data to support this recommendation, screening 
for OSA in people with CKM syndrome and obe-
sity is reasonable. Screening for OSA can be per-
formed using several approaches, including targeted 
OSA symptom checks, use of validated screening 
questionnaires, or use of sleep apnea screening 
devices. Commonly used screening questionnaires 
include the Berlin Questionnaire, STOP-BANG, and 
STOP.15,16 It is important to recognize the limitations 

of these questionnaires and maintain a high level 
of clinical suspicion, as these questionnaires can 
underperform in certain populations, especially 
women and those with CVD.2,15 If there is clinical 
suspicion for OSA, polysomnography or home sleep 
apnea testing with a technically adequate device 
should be performed for diagnostic confirmation.15,17 
Polysomnography is preferred for individuals with 
significant cardiorespiratory disease, potential respi-
ratory muscle weakness due to neuromuscular 
conditions, awake hypoventilation or suspicion of 
sleep-related hypoventilation, chronic opioid medi-
cation use, history of stroke, or severe insomnia.15,17

	 2.	 Among individuals with excess weight, weight loss of 
>15% significantly improves OSA, with a substantial 
reduction in the AHI score. Additionally, this degree 
of weight loss improves CKM risk factors and has a 
potential effect on CVD events. In the SURMOUNT-
OSA (A Study of Tirzepatide in Participants With 
OSA) study,5 tirzepatide (titrated to 15 mg subcuta-
neously) versus placebo improved mean AHI −20.0 
(95% CI, −25.8 to −14.2) events/hour among those 
not treated with CPAP and −23.8 (95% CI, −29.6 to 
−17.9) events/hour among those also treated with 
CPAP. Those treated with tirzepatide experienced 
reductions in hs-C-reactive protein, BP, and sleep-
apnea–specific hypoxia burden. MBS, which induces 
body weight loss of >20%, also improves OSA, and 
is associated with reductions in CV and renal events, 
and in cardiovascular and all-cause mortality among 
people with OSA.3,18 In the Sleep AHEAD (Sleep 
Apnea in Look Ahead-Action for Health in Diabetes) 
study,4 people with T2D, obesity, and OSA who lost 
≥10 kg via behavioral intervention had significant 
improvement in the AHI score. Given the demon-
strated benefits of significant weight loss on OSA 
and CKM syndrome outcomes, weight management 
should be the cornerstone of OSA treatment in CKM 
syndrome.19 Referral to sleep medicine for consid-
eration for CPAP and other treatment modalities is 
advised to improve OSA-related symptoms. CPAP 
improves blood pressure control but has not been 
shown to reduce CVD events.15

7.5. Pregnancy and CKM Health
Recommendations for Pregnancy and CKM Health
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE
Recommendations for Prepartum CKM  
Management

1 B-NR

	1.	 Among persons with CKM syndrome planning 
pregnancy, optimizing weight, kidney function, 
glycemia, and BP control, through lifestyle modi-
fication and appropriate medication, is recom-
mended to reduce the risk of APOs and optimize 
postpartum CKM health.1–4

Recommendations for Obstructive Sleep Apnea (Continued)

COR LOE Recommendations
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1 B-R

	2.	 Among persons with diabetes planning preg-
nancy, optimizing glucose control (with a target 
HbA1c <6.5%) through lifestyle modification and 
medication as needed is recommended to reduce 
the risk of APOs and optimize postpartum CKM 
health.5–7

1 C-LD

	3.	 Persons planning pregnancy who have CKM syn-
drome stage 2 to 4 should receive care from an 
interdisciplinary care team to reduce the risk of 
APOs and optimize postpartum CKM health.8–11

Recommendations for Postpartum CKM Management

1 B-NR

	4.	 Among persons who have experienced an APO, 
screening for CKM risk factors (BP, lipids, glyce-
mia, CKD, BMI, and waist circumference), at least 
once within the first postpartum year, and lifestyle 
counseling are recommended to guide optimiza-
tion of CKM health.12–15

1 B-NR

	5.	 Persons who have experienced an APO are recom-
mended to transition from postpartum to longitu-
dinal primary care to facilitate monitoring for CKM 
risk factors and optimization of CKM health.16,17

Synopsis
Pregnancy results in many physiologic vascular and meta-
bolic changes to support fetal growth. However, dysregula-
tion of these changes leading to excess insulin resistance, 
adipose deposition, hypercoagulability, cardiac remodel-
ing, and decreased vascular resistance,12,18 may result in 
APOs. APOs, which include GDM, hypertensive disorders 
of pregnancy, small-for-gestational age, low birth weight, 
placental abruption, and a preterm birth, share overlap-
ping risk factors with CKM syndrome.19 To minimize risk of 
APOs, women planning pregnancy with CKM syndrome 
should undergo preconception counseling20–22 and opti-
mize CKM risk factors before pregnancy, with lifestyle 
modification and medication when appropriate. Women 
planning pregnancy with CKM stages 2 to 4 should work 
with a multidisciplinary, interprofessional care team. APOs 
are also associated with higher subsequent risk for de-
veloping CKM risk factors (hypertension, diabetes, dyslip-
idemia) and CVD (including HF, coronary heart disease, 
PAD, and vascular dementia).12,23–27 To reduce the risk of 
adverse subsequent cardiovascular events after an APO, 
screening and management for CVD risk factors within 
1 year of delivery is appropriate. A multidisciplinary ap-
proach with engagement from primary care is advised. For 
specific recommendations on BP and dyslipidemia man-
agement, please refer to the 2025 AHA/ACC high BP 
guideline and 2026 ACC/AHA dyslipidemia guideline.28

Recommendation-Specific Supportive Text
	 1.	 Adverse CKM risk factor levels (overweight/obesity, 

hypertension, hypertriglyceridemia, diabetes, CKD) 
during the prepregnancy period are associated with 
increased risk of APOs.18,29 Data from observational 

cohort studies support optimizing these risk factors 
through lifestyle modification, medication, and/or sur-
gery prepregnancy.29–31 In a cohort study of 226 958 
pregnancies, a 10% prepregnancy weight loss was 
associated with an approximately 10% lower risk of 
APOs.1 Systematic reviews and meta-analyses have 
found that women who underwent bariatric surgery 
prepregnancy had lower risk of APOs compared to 
those without surgery.2,32 Optimal prepregnancy diet 
and physical activity are also associated with lower 
APO risk.3 In observational studies, a healthier dietary 
pattern, which may include a Mediterranean-style 
diet, was associated with lower odds of hypertensive 
disorders of pregnancy (odds ratio [OR], 0.6; 95% 
CI, 0.4–0.9).33,34 A meta-analysis found that greater 
prepregnancy physical activity is associated with 
lower risk of GDM (OR, 0.45; 95% CI, 0.28–0.75).35 
The CHAP (Chronic Hypertension and Pregnancy) 
trial demonstrated that optimizing BP control during 
pregnancy to target <140/90 mm Hg was associ-
ated with lower risk of adverse maternal and fetal 
outcomes.36 While medications can optimize CKM 
risk factors during the prepregnancy period, medi-
cations contraindicated during pregnancy should be 
avoided when safely possible.

	 2.	 Women planning pregnancy with diabetes are at 
greater risk of experiencing APOs compared to 
women without diabetes or those who develop 
GDM.18 The risk is directly related to hyperglyce-
mia pre-and during pregnancy.5 Observational stud-
ies, alongside the American Diabetes Association, 
support optimizing glycemic levels prepregnancy 
to a HbA1c of <6.5%.5,12 While insulin is standard 
for glucose management during pregnancy and for 
type 1 diabetes, women with type 2 diabetes taking 
noninsulin antihyperglycemic agents may be started 
on insulin prepregnancy.37 Few RCTs have examined 
the effect of prepregnancy lifestyle interventions on 
APOs among women with diabetes.6,7 In an RCT 
of 199 overweight/obese adults with a history of 
GDM, those randomized to 16 weeks of prepreg-
nancy lifestyle intervention until conception had sig-
nificantly greater weight loss compared to controls 
(4.8 kg; 95% CI, 3.4–6.0 vs 0.7 kg; 95% CI, −0.9 
to 2.3) and a greater proportion lost ≥5% of body 
weight (50.0% [17/34] versus 13.6% [3/22])7; 
however, there was no significant difference in the 
incidence of GDM recurrence between interven-
tion (57.9%) and control group (44.0%). During the 
prepregnancy period, testing should include HbA1c, 
creatinine, and UACR. Among those intending preg-
nancy, BP levels according to the 2025 Multisociety 
Guideline should be targeted. Clinicians should 
review and replace teratogenic medications for 
those planning pregnancy with hypertension, CKD, 
and diabetes (eg, ACEi, ARB).5,28

Recommendations for Pregnancy and CKM Health (Continued)

COR LOE
Recommendations for Prepartum CKM  
Management
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	 3.	 An interprofessional care team, which may include 
an obstetrician, maternal-fetal medicine specialist, 
endocrinologist, nephrologist, cardiologist, and regis-
tered dietician, should evaluate and monitor women 
planning pregnancy who have CKM syndrome stage 
≥2. Team specialists may vary based on individuals’ 
risk profiles.38 While few RCTs exist, observational 
data, especially for women with diabetes and CKD, 
support this approach. A prospective cohort found 
that prepregnancy care in women with diabetes 
was associated with improved glycemic control, and 
lower risk of APOs (OR, 0.2; 95% CI, 0.05–0.89) 
versus those who did not attend.8 Meta-analyses and 
cohort studies have found that women with CKD 
are at increased risk of APOs.9–11,39 Thus, women 
with CKD require careful antenatal monitoring and 
management with an interprofessional team, includ-
ing nephrologists and maternal-fetal medicine spe-
cialists, to optimize risk factors before pregnancy.11 
Specific issues including optimizing BP control 
before and during pregnancy, using medications with 
favorable safety profiles for pregnancy and avoid-
ing therapies that may worsen kidney function as 
addressed in the 2025 AHA/ACC HBP and asso-
ciated ACOG guidelines.11,28 In settings where such 
teams are unavailable, clinicians should consider 
referral to relevant subspecialists as appropriate.

	 4.	 The AHA and ACOG recommend frequent CVD 
risk factor screening and lifestyle counsel-
ing among postpartum women who experience 
APOs.40,41 Screening and counseling for CKM 
risk factors is recommended within 1 year post-
partum.12 Screening includes: BP, weight/BMI/
waist circumference, HbA1c, lipids, serum creati-
nine, and UACR. Observational evidence suggests 
that certain CKM risk factors, such as BMI/wait 
circumference, be screened 6 to 12 months post-
partum,42 whereas others warrant more frequent 
monitoring (ie, sooner BP assessments to moni-
tor and manage hypertension).13,43–45 For women 
without a history of CVD, ACC/AHA’s primary 
prevention guideline recommendations should be 
followed.46 For those with established CVD, ACC/
AHA’s secondary prevention guidelines should be 
followed.47,48 There is limited evidence to guide 
optimal BP treatment thresholds postpartum. For 
recommendations related to HTN or HDP, please 
see Section 5.5. of the AHA/ACC 2025 HBP 
guideline.28 For recommendations related to HF, 
please see Section 11.3 of the AHA/ACC 2022 
HF guideline.49 Once medically cleared, all post-
partum women are encouraged to participate in 
≥150 minutes/week of moderate-intensity activ-
ity, consistent with physical activity guidelines for 
nonpregnant adults.15,46 Lactation is associated 

with more favorable cardio-metabolic profiles, 
including lower fasting glucose, insulin resistance 
and triglycerides, and BP.12

	 5.	 The early postpartum period representing the 12 
weeks following delivery, sometimes referred to as 
the fourth trimester, is a critical window to optimize 
women’s CKM health, particularly for women with 
APOs.40 The AHA and the ACOG call for optimiz-
ing hand-offs from obstetric to primary care,16,50 
and potentially cardiology and other subspecialists 
(ie, nephrology, endocrinology), is needed for early 
detection and management of hypertension, weight, 
glycemic control, stress and mood, and long-term 
cardiovascular risk reduction. Transitional clinics for 
postpartum care after APOs (hypertensive disor-
ders of pregnancy, GDM), including integration of 
maternal care at pediatric visits, patient navigation, 
BP monitoring, and use of electronic nudges for 
timely transition to primary care have been stud-
ied in local, small trials.17 Rigorous and large RCTs 
that examine their effect on CVD outcomes, how-
ever, have not been conducted.51 Additionally, since 
studies have found that primary care visit utiliza-
tion is low (in 1 study, 60% of women with APOs 
attended a primary care visit within 12 months of 
delivery),52 and disparities exist with even lower 
attendance for women with adverse SDOH, strat-
egies to improve implementation and adoption 
of transitional care programs to primary care are 
needed and integrate interdisciplinary care models 
that assess and address SDOH are also needed.40

8. MONITORING AND FOLLOW-UP AFTER 
INITIATION OF THERAPIES

Recommendations for Monitoring and Follow-Up After Initiation of 
Therapies
Referenced studies that support recommendations are summarized in 
the evidence table.

COR LOE Recommendations

1 B-NR

	1.	 For patients with CKM syndrome who start 
treatment with GLP-1–based therapy for weight 
loss, hyporesponsiveness for weight loss should 
be reassessed periodically (within 3 to 6 mo), 
and insufficient weight loss (<5%) should be 
addressed with dose escalations, switching 
to another agent with similar CKM syndrome 
benefits, and/or referral to a weight manage-
ment specialist to consider additional therapeutic 
approaches to optimize weight loss.1–4

1 A

	2.	 In patients with stage 2 to 4 CKM syndrome 
and T2D who have initiated a cardioprotective 
glucose-lowering agent (SGLT2i or GLP-1–
based therapy), glycemic status should be 
assessed by A1C, blood glucose monitoring, and/
or continuous glucose monitoring metrics every 
3 to 6 mo and more frequently in individuals not 
meeting glycemic goals to guide further glycemic 
management.5–7
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2a B-R

	3.	 For patients with CKM stage 2 to 4 and albu-
minuria (UACR ≥30 mg/g) who initiate kidney-
protective therapies, it is reasonable to remeasure 
albuminuria after 3 to 6 mo to assess residual 
CKM risk and indications for additional kidney-
protective therapies to prevent CVD events and 
loss of kidney function.8–11

2a B-R

	4.	 For patients with CKM stage 2 to 4 who initi-
ate a drug that acts on the RAAS system (RASi 
or MRA), it is reasonable to recalculate eGFR 
and measure potassium after 2 to 4 wk to 
assess tolerance and safety of the medication 
regimen.12–15

Synopsis
Sustained tolerability, adherence, and access to therapy 
are required for effective pharmacologic treatment of 
CKM syndrome. Drugs that treat CKM syndrome have 
potential adverse effects that can be ascertained by his-
tory, physical examination, and/or laboratory testing, and 
mitigated through adjustments to the treatment regi-
men. For example, RASi and nsMRA can cause hypo-
tension, changes in kidney function, and hyperkalemia 
that can be mitigated with dosing changes, concomitant 
lifestyle or pharmacologic interventions, or discontinua-
tion of therapy. Regular assessment of adverse effects 
and other treatment barriers is important to facilitate 
safe, sustained intervention and promote adherence to 
complementary lifestyle and pharmacologic therapies. In 
addition, regular measurement of response to therapy 
allows dose titration, selection of alternative treatments, 
identification of residual CKM risk, and timely addition 
of other interventions to optimize CKM treatment (ie, 
combination therapies), as needed. Monitoring for both 
adverse effects and response to therapy is therefore 
critical to achieve optimal individualized CKM treatment 

regimens. For monitoring medical therapy for hyperten-
sion and blood cholesterol, please refer to the AHA/ACC 
guidelines on high BP16 and dyslipidemia.17

Recommendation-Specific Supportive Text
	 1.	 An effective response to obesity pharmacotherapy 

has historically been described as at least 5% of 
body weight loss after 3 months of treatment.18 
Newer GLP-1–based therapies demonstrate con-
tinued weight loss through 52 weeks, and often up 
to 68 to 72 weeks, of treatment.3,19 Therefore, the 
therapeutic window to assess benefit from these 
medications may be extended beyond 3 months 
and up to 6 months. Optimal weight loss with these 
agents requires consistent therapy and appropri-
ate dose escalation, and discontinuation results in 
weight regain and worsening of CKM risk profiles.2 
Providers should expectantly counsel patients 
regarding the plateau phase of obesity pharmaco-
therapy and the need for continued lifestyle efforts. 
Patients should understand that GLP-1–based 
therapies are long-term weight management strat-
egies requiring ongoing adherence. Approximately 
10% to 15% of patients in clinical trials demon-
strate inadequate weight reduction with GLP-1–
based therapy. When expected weight loss is not 
seen despite dose escalation, switching to an 
alternative GLP-1–based agent that provides simi-
lar protection for other CKM conditions is recom-
mended, as this has been shown to improve weight 
reduction and glycemic control.1,20 If the desired 
weight reduction is still not achieved, metabolic 
and bariatric surgery can be considered. Providers 
should counsel patients on potential side effects 
of GLP-1–based therapies (Table 15) and employ 
strategies to mitigate common gastrointestinal side 
effects (Table 19).

Table 19.  Management of Gastrointestinal Adverse Effects of GLP-1–Based Therapies

Lifestyle changes Eating habits: Eat smaller meals more frequently, eat slowly, and stop when full; avoid high-fat and spicy foods, and limit or avoid 
alcohol.

Hydration: Drink plenty of water and sugar-free beverages throughout the day.

Activity: Avoid vigorous activity after meals, and opt for light activities such as walking.

Sleep: Wait ≥2 to 3 h after eating a meal before lying down.

Relaxation: Techniques such as guided imagery can help to control nausea.

Medication supplementation Consider temporary use of antiemetic and/or prokinetic medications, or probiotic and/or antidiarrheal supplements.

Dose escalation Slowing dose escalation and waiting longer to escalate can help reduce gastrointestinal adverse effects* (usually occurring with 
dose changes).

Extend current phase for 2 to 4 more wk before moving forward to next dose.

Go back to prior dose for a few days and then increase dose gradually.

Switching to alternative 
therapies

Consider switching to a different GLP-1–based therapy. For example, dulaglutide may be better tolerated than semaglutide or 
tirzepatide, though the efficacy for weight loss may be less.

*Many gastrointestinal adverse effects will improve over time with consistent dosing, but patient tolerance is highly variable.
GLP-1 indicates glucagon-like peptide-1; GLP-1 RA, GLP-1 receptor agonist.

Recommendations for Monitoring and Follow-Up After Initiation of 
Therapies (Continued)
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	 2.	 Glycemic status is best assessed by HbA1c mea-
surement, finger-stick blood glucose measure-
ment, or continuous glucose monitoring every 3 
to 6 months or more frequently (eg, monthly) with 
treatment changes, among individuals not meet-
ing glycemic targets or for those with frequent 
or severe hypoglycemia or hyperglycemia (Table 
20).5–7,21–23 The largest HbA1c reductions are 
achieved by treatment plans that include GLP-1–
based treatments, particularly semaglutide and tirz-
epatide, in addition to insulin.24,25 In adults with T2D 
with symptoms of hyperglycemia, or when A1C or 
blood glucose levels are very high (ie, A1C >10% 
or blood glucose ≥300 mg/dL), referral to an 
endocrinologist is recommended for further glyce-
mic management as per ADA guidelines.26 For indi-
viduals with T2D and CVD/high risk for CVD with 
mild to moderate residual hyperglycemia (eg, A1C 
<8.5%-9.0%), metformin can be added to car-
dioprotective therapies (SGLT2i or GLP-1–based 
therapy).27,28 For patients with T2D with CVD/
high risk for CVD with significant residual hyper-
glycemia (A1C ≥8.5%-9.0%), it is recommended 
to add semaglutide or tirzepatide to achieve gly-
cemic goals if patients are already on SGLT2i 
therapy.26,29,30 Insulin dosing should be reassessed 
upon addition or dose escalation of GLP-1–based 
therapy given the risk of hypoglycemia with insulin 
therapy. Concurrent use of dipeptidyl peptidase 4 
inhibitors with GLP-1–based therapy is not recom-
mended due to lack of additional glucose-lowering 
benefit.26,31

	 3.	 Albuminuria (persistent UACR ≥30 mg/g) is a 
defining feature of CKD and a strong modifiable 
risk factor for CVD and CKD progression.32 Multiple 
RCTs of CKM therapies included albuminuria as an 
eligibility criterion, with absolute risk reductions for 
cardiovascular and kidney outcomes commonly 
greater for those with more baseline albumin-
uria.12,15,33–38 Therefore, albuminuria is an indication 
for drugs that target CKD and CKM syndrome, 
including RASi, SGLT2i, GLP-1 RA, and nsMRA 
(Sections 5.5.4, “Management of CKD in CKM 
Syndrome Stage 2 to 3,” 6.2.3, “CKM Syndrome 
Stage 4 With CKD and ASCVD,” and 6.3.3, “CKM 
Syndrome Stage 4 With CKD and HF”), each of 

which reduces urine albumin excretion.8 Residual 
albuminuria on CKM therapy remains a strong risk 
factor for ASCVD, HF, and CKD progression.9–11 
Therefore, reassessing albuminuria after initia-
tion of drugs that target CKD and CKM syndrome 
allows assessment of response to therapy, identi-
fication of residual CKM risk, and timely addition 
of other pharmacologic interventions to optimize 
CKM treatment.39 For example, for people with 
T2D, residual albuminuria despite treatment with 
an RASi and SGLT2i is an indication to add a 
GLP-1 RA or nsMRA (Section 5.5.4, “Management 
of CKD in CKM Syndrome Stage 2 to 3”). The 
effects of RASi, SGLT2i, and nsMRA on albumin-
uria are evident within weeks of initiation,40–42 so 
albuminuria reassessment 3 to 6 months after ini-
tiation or maximum planned dose of these agents 
is appropriate. For GLP-1 RA,38 the full effects on 
albuminuria may not be evident until closer to 6 
months, perhaps partially because additional time 
is needed for dose titration.

	 4.	 Drugs that affect the renin-angiotensin-aldoste-
rone system, including RASi, MRA, and SGLT2i, 
change intrarenal hemodynamics and alter renal 
electrolyte handling, potentially causing changes 
in serum creatinine and electrolyte concentra-
tions.43 RASi and MRA-related increases in serum 
creatinine and serum potassium occur quickly and 
can be assessed 2 to 4 weeks after drug initiation. 
Decreases in eGFR up to 30% after initiation of a 
RASi or MRA are expected and acceptable.44 When 
eGFR decreases >30% after initiation of a RASi or 
MRA, other causes of these abnormalities should be 
evaluated (eg, volume depletion, NSAID use, inter-
action with other drugs that affect circulating vol-
ume or intrarenal hemodynamics), and medication 
adjustments should be considered (eg, dose reduc-
tion or discontinuation of the drug or changes to 
concomitant medications or volume management), 
with subsequent additional monitoring. Similarly, mild 
increases in serum potassium (≤5.5 mEq/L) may be 
tolerated, while larger increases in serum potassium 
(>5.5 mEq/L) may require medications to mitigate 
hyperkalemia (eg, thiazide-type or loop diuretics, 
dietary potassium binders), dietary changes, or dose 
reduction or discontinuation of agents promoting 

Table 20.  Recommendations for Achieving Glycemic Goals in Patients With T2D With CVD or High Risk for CVD After Initiation 
of Cardioprotective Therapy

HbA1c 7% to 8.5% (mild-moderate 
hyperglycemia)

Metformin can be added to SGLT2i or GLP-1–based therapy to achieve glycemic goals.

HbA1c >8.5% (severe hyperglycemia) Add semaglutide or tirzepatide if patients are already on SGLT2i therapy. If symptoms of hyperglycemia are present or 
when HbA1c or blood glucose levels are very high (ie, HbA1c >10.0% or blood glucose ≥300 mg/dL), referral to an 
endocrinologist is recommended for further management of hyperglycemia as per ADA guidelines.

CVD indicates cardiovascular disease; GLP, glucagon-like peptide-1; HbA1c, hemoglobin A1c; SGLT2i, sodium–glucose cotransporter-2 inhibitors; and T2D, type 2 
diabetes.
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hyperkalemia. Low eGFR and use of concomitant 
medications that affect glomerular pressure (eg, 
diuretics, SGLT2i, NSAIDs) are risk factors for 
RASi- and MRA-induced increases in serum creati-
nine and potassium. SGLT2i-induced decreases in 
eGFR up to 30% are not associated with adverse 
outcomes.13,14 Larger declines in eGFR are more 
common in those with low eGFR, HF, prior AKI, 
and diuretic use,13,14,45 for whom eGFR assessment 
after SGLT2i initiation may be considered. SGLT2i 
reduce the incidence of hyperkalemia during RASi 
treatment.46

9. EVIDENCE GAPS AND FUTURE 
DIRECTIONS
The body of evidence related to risk assessments and 
clinical management for individuals with CKM syndrome 
is rapidly evolving. However, as detailed below and in Table 

21, there are several key evidence gaps in CKM syndrome 
care that should be the focus of future investigation.

The PREVENT calculator represents a significant 
advance in quantitative risk assessment, incorporat-
ing CKM syndrome components, adding the outcomes 
of HF and total CVD, and quantifying risk over 10- and 
30-year time horizons, with improved accuracy relative to 
prior risk calculators. However, further refinement of risk 
prediction is needed, and the impact of systematically 
considering measures of subclinical CVD, genetic predis-
position, and novel risk markers; incorporating multilevel 
SDOH; and utilizing artificial intelligence–based method-
ology to enhance risk estimation, should be quantified.

While 30-year risk estimates may provide a more use-
ful time horizon for describing risk among young adults, 
the optimal use of these estimates for informing preven-
tive care is presently unclear. Additionally, strategies for 
optimizing risk communication with personalized deci-
sion aids and tools require further development. There 

Table 21.  Future Directions in CKM Syndrome: Research Summary Table

Domain Evidence Gaps Key Research Questions Clinical/Policy Relevance

Risk Prediction and 
Stratification

Refinement needed in PREVENT calcula-
tor; unclear use of 30-y risk estimates; 
limited risk communication tools.

How do biomarkers, genetics, and artificial in-
telligence improve CKM risk prediction? What 
is the role of 30-y risk estimates?

Improves prediction accuracy, sup-
ports tailored prevention, informs 
patient engagement strategies.

Early Identification of 
CKD and MASLD

Delayed recognition of CKD/MASLD; 
unclear role of systematic assessments; 
underutilization of fibrosis screening.

Can systematic CKD/MASLD screening im-
prove detection and outcomes?

Promotes earlier treatment, reduces 
progression, informs testing policy 
and population health planning.

HF Prevention Rising HF prevalence; undefined multidis-
ciplinary care; unclear prognostic echo-
cardiographic markers; limited preventive 
therapy data.

Which imaging abnormalities best predict HF 
risk in those with elevated biomarkers? What 
are essential components of HF-preventive 
care?

Enables early HF intervention, re-
duces morbidity/mortality, defines 
preventive care frameworks.

Interdisciplinary and 
Coordinated Care

Fragmented subspecialty care; undefined 
team roles; untested CKM coordinator im-
pact; impact of addressing SDOH unclear.

What outcomes result from interdisciplinary 
CKM teams? How can CKM coordinators 
improve patient navigation/education and CKM 
syndrome care?

Enhances care coordination, reduces 
fragmentation, supports reimburse-
ment for team-based care.

Weight Management 
Strategies

Unclear design of integrated programs; 
reimbursement barriers; high GLP-1 dis-
continuation and weight regain.

What are the most effective integrated weight 
programs? What supports long-term GLP-1 
weight loss maintenance?

Improves long-term outcomes, 
informs reimbursement policy, ad-
dresses sustainability of weight loss.

Therapeutic  
Combinations in T2D 
and CKD

Limited interventional data on additive ben-
efits; underexplored polypharmacy effects; 
lacking cost-effectiveness studies.

What are outcomes of CKM-targeted therapy 
combinations? How does polypharmacy affect 
adherence/outcomes?

Optimizes therapy strategies, 
improves adherence, informs cost-
effectiveness and coverage policy.

CKM Syndrome and 
HF Subtypes

HFpEF/HFmrEF obesity treatment benefits 
established; HFrEF obesity management 
unclear; some uncertainty with MRAs.

How should obesity be managed in HFrEF? 
Can steroidal MRAs replicate finerenone ben-
efits? Does finerenone improve CKD outcomes 
in HF?

Guides safe obesity management 
in HFrEF, informs optimal MRA use, 
improves HF+CKD outcomes.

Advanced CKD and 
Dialysis

Exclusion from major trials; lack of evidence 
for therapies in advanced CKD/dialysis.

Which therapies are safe/effective in advanced 
CKD and dialysis? Does continuation of thera-
pies at low eGFRs sustain benefit?

Addresses high-risk population 
needs, informs trial design and 
therapy use in dialysis patients.

Education, Training, and 
Infrastructure

Training models remain siloed; insufficient 
structural supports (automation, telemedi-
cine, reimbursement).

How should curricula evolve for CKM syn-
drome? Which infrastructure models best sup-
port integrated care?

Prepares workforce for integrated 
CKM care, supports investment in 
infrastructure and policy reform.

Cross-Cutting Themes Equity gaps; limited implementation sci-
ence; underemphasis on patient-centered 
outcomes; global relevance underdevel-
oped.

How can equity, implementation science, 
patient-centered outcomes, and global health 
be embedded across CKM care?

Reduces disparities, scales inter-
ventions globally, improves patient-
centered outcomes, informs health 
equity policy.

CKD indicates chronic kidney disease; CKM, cardiovascular-kidney-metabolic; GFR, glomerular filtration rate; GLP-1, glucagon-like peptide; HF, heart failure; HFmrEF, 
heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; MASLD, meta-
bolic dysfunction–associated steatotic liver disease; MRA, mineralocorticoid receptor antagonist; PREVENT, Predicting Risk of Cardiovascular Disease Events; SDOH, 
social determinants of health; and T2D, type 2 diabetes.
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is also a need to clarify strategies for incorporating CKM 
risk enhancers, which are associated with a greater risk 
of CKM progression and of adverse cardiac or kidney 
events, into clinical decision-making. Among the CKM 
risk enhancers, understanding how critical life periods 
such as pregnancy and menopause impact trajectories 
of CKM health is an investigative subject of clinical and 
public health importance.

A common challenge for individuals with CKM syn-
drome is the delayed recognition of risk factors and 
conditions that confer substantial risk for adverse out-
comes. This is a particular challenge for CKD, where 
many individuals are unaware of their diagnosis, and 
MASLD, which is now the leading cause of cryptogenic 
cirrhosis and liver transplantation in the United States. 
Earlier identification of these conditions and timely ini-
tiation of proven therapies are associated with improved 
outcomes. Whether systematic assessments for CKD 
with both eGFR and UACR, and testing for evidence of 
liver fibrosis using the FIB-4 index, can improve popu-
lation-wide recognition and early therapy for CKD and 
MASLD, and whether the adoption of such approaches 
can improve outcomes related to these conditions, is a 
key clinical and public health question.

With the rising prevalence of HF and worsening trends 
in HF mortality, the detection of those with early cardiac 
dysfunction prior to clinical HF is desirable for target-
ing preventive efforts. In clinical trials, cardiac biomarker 
assessments, followed by coordinated care, are associ-
ated with lower HF risk. However, the essential elements 
of multidisciplinary preventive care for targeting pre-HF 
and reducing HF risk are not well defined. Echocardio-
graphic imaging refines assessments of absolute HF risk 
in those with elevated cardiac biomarkers, but the echo-
cardiographic abnormalities that are most important for 
risk prognostication remain unknown. Generally, there is 
a need for more dedicated evaluations of therapies for 
HF prevention, targeting CKM risk factors and patholo-
gies that are known to drive a large proportion of HF risk.

Because individuals with CKM syndrome often receive 
care from multiple subspecialists due to multisystem 
pathology, strategies to reduce care fragmentation are 
of critical importance. The facilitation of interdisciplinary 
care is desired, but the optimal roles and responsibilities 
of members of the interdisciplinary team should be further 
clarified. There is a particular need for evidence regard-
ing the impact and optimal utilization of CKM coordination 
point persons for supporting patient education and naviga-
tion and enhancing cross-disciplinary collaborative care. It 
is also important to characterize the impact of addressing 
adverse SDOH, when identified, on CKM care and clinical 
outcomes. Effective strategies for implementing interdis-
ciplinary care models across settings with differing clinical 
resources and needs should be further defined.

Weight management is a fundamental goal within 
CKM syndrome care to reduce the likelihood of CKM 

syndrome progression and promote CKM regression. 
Integrated weight management teams are recommended 
for higher-risk patients to provide a patient-centered 
approach to navigating the expanding selection of tools 
for weight management. The ideal design and clinical 
impact of such programs should be further elucidated. 
Limited reimbursement for chronic behavioral support 
is a key impediment to supporting lifestyle modification, 
and the cost/value of investing in lifestyle modification 
programs is a major policy question. For those individuals 
using GLP-1–based therapy, medication discontinuation 
is common and associated with weight recidivism and 
the reversal of multiple beneficial changes in CKM risk 
profiles. It is important to better define effective strate-
gies for long-term weight loss maintenance for individu-
als taking GLP-1–based therapy.

T2D and CKD are major risk factors for adverse cardio-
vascular and kidney events in CKM syndrome. Fortunately, 
there is a growing array of therapies proven to improve 
outcomes for individuals with these conditions. However, 
there are presently limited interventional data regarding 
the additive benefits and optimal approaches to using 
these therapies in combination. Related questions remain 
regarding patient preferences and the impact of poly-
pharmacy on adherence and satisfaction among patients 
with CKM syndrome. Additionally, given the typical need 
for chronic therapy for T2D and CKD, the performance 
of cost-effectiveness assessments of such combination 
therapy would also be helpful for informing policy.

Some unanswered questions remain for CKM syn-
drome patients with HF. The benefits of addressing obe-
sity in patients with HFmrEF/HFpEF are now clear, with 
randomized trials of GLP-1–based therapy demonstrat-
ing improved functional capacity and quality of life, and 
reduced risk for worsening HF events. In contrast, the 
approach to addressing obesity in HFrEF is unclear, with 
some studies suggesting harm associated with GLP-1–
based therapy. Further clarity is needed regarding the 
management of excess weight in HFrEF, which is often 
an impediment to the receipt of advanced HF therapies. 
Additionally, while finerenone has demonstrated benefit in 
diabetic kidney disease from the FIDELIO and FIGARO 
trials, as well as in HFmrEF/HFpEF from the FINEARTS 
HF trial, we have limited data regarding its efficacy in 
those with both HF and CKD. Further interventional 
data will help inform its utility in this common and clini-
cally important subpopulation. It is also presently unclear 
whether similar CKM benefits to those seen with nonste-
roidal MRAs (eg, finerenone) can be obtained with the use 
of steroidal MRAs (eg, eplerenone, spironolactone).

There is a particular lack of interventional data for 
patients with advanced CKD and dialysis. Randomized 
trials have largely excluded such individuals, so we lack 
robust data to inform the management of this clinical sub-
group. Clinical trials of kidney-protective therapies have 
typically continued to include individuals with CKD after 
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their eGFR falls below the treatment initiation threshold for 
these agents, with evidence of ongoing cardiovascular and 
kidney benefit and acceptable safety. It is therefore time 
to perform dedicated trials among patients with advanced 
CKD, to clarify treatment strategies for this high-risk popu-
lation, for whom CVD is the leading cause of death.

Finally, the CKM syndrome care model reflects a para-
digm shift to less-siloed, more integrated clinical care for 
those with multiple interconnected clinical conditions. It 
will be important to reconsider how education and train-
ing need to adapt to reflect this shift in clinical approach. 
The structural factors needed to support such integrated 
care, including automated technology, personnel, billing 
and reimbursement policies, telemedicine, shared physi-
cal and virtual clinical space, and platforms to optimize 
communication, should be elucidated and supported to 
implement optimal CKM syndrome care across a variety 
of clinical and geographic settings.
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