1/ £3 § dHey, #Nephtwitter, #Medtwitter, today we will discuss CKM syndrome based on the
@Klreports blog. Have you heard about #cardio-#kidney-#metabolic (CKM) connection? Let’s start
with a poll

What percentage of American adults have at least one CKM risk factor?

2)30%
b)50%
c)70%
d)90%

2/ We'll be talking about Combination of Cardiovascular, Kidney, and Metabolic Diseases in a
Syndrome Named Cardiovascular-Kidney-Metabolic, With New Risk Prediction Equations.
https://www.kireports.org/article/S2468-0249(24)01757-1/fulltext. @MassyZiad

The American Heart Association proposed this concept @American_Heart @AHAScience
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Infographic by Elba Medina@elbaonelida

3/ Let’s start by talking about CKM syndrome.

£1~30-60% with HF have moderate or severe kidney damage

£~40% with DM have CKD

£1~10% have isolated T2DM with no associated cardiovascular or kidney disorder
[ J#Cardio, #kidney and #metabolic disease are the pandemic of 21st century


https://www.kireports.org/article/S2468-0249(24)01757-1/fulltext

4/ So why is important 1?

>25% of patients are affected by CKM syndrome which is associated with premature mortality ¢! Look
at the Presidential Advisory from the American_Heart @AHAScience @ChiadiNdumele

https://www.ahajournals.org/doi/10.1161/CIR.0000000000001184

Top 10 Highlights of the Cardiovascular-Kidney-Metabolic Health

Definition CKM Excess burden of CKM

. Health disorder attributable to connections among obesity, @ Excessive burden of CKM syndrome among individuals with SDOH and its impact on
diabetes, CKD, and CVD. Including heart failure, atrial fibrillation, management and outcomes. Systematic screening for SDOH. Incorporating SDOH into
coronary heart disease, stroke, peripheral artery disease and those at risk prediction and addressing as part of the clinical care model.

risk for or with existing CVD.

1%3

CKM staging Excess or dysfunctional adiposity

@ CKM staging reflects the pathaphysiology, spectrum of risk, and » D Excess or dysfunctional adiposity should be addressed through lifestyle modification
opportunities for prevention and care optimization within CKM ‘s “  and weight loss to prevent progression and to facilitate regression along CKM stages.
syndrome. Stages included 0 to 4.
Screening for CKM CVD risk reduction and treatment

@ 7o screen for CKM risk factors across the life course to enhance @ Optimizing CVD risk reduction and selecting cardioprotective antihyperglycemic
approaches to prevention and management in both youth and adults, agents among patients with diabetes, with iSGLT2 prioritized for those with CKD, existing
with the frequency and intensity of suggested screening linked to the HF, or high HF risk, and GLP-1 RA prioritized for those with uncontrolled hyperglycemia,
CKM stage. high insulin doses, or severe obesity. Combined use of iSGLT2 and GLP- 1 RAs considered

for those with multiple CKM risk factors in the setting of CVD or high predicted CVD risk.
Measure urine albumin-creatinine ratio

. To measure urine albumin-creatinine ratio in addition to eGFR rate in those with CKD,
diabetes, hypertension, and metabolic syndrome for fully characterizing CKD and CVD risk
(particularly HF). Appropriate use of kidney-protective therapies with resultant
cardiovascular benefit (eg, iIACE/ARB, iSGLT2, finerenone).

CKM risk calculator

Predicting outcomes, including assessing risk for both
atherosclerotic CVD and heart failure and incorporating risk
assessment starting at 30 years of age, which is reflected in a new
CKM risk calculator.

Interdisciplinary care

Value- and volume-based strategies can reduce care
fragmentation and improve interdisciplinary care for patients
with multiple comorbid conditions within CKM syndrome

Optimizing CKM health in the population

@ Enhancing education, investing in research. Systematically assessing and addressing
SDOH; improving obesity care and the availability of integrated teams to support lifestyle
change and weight management; increasing equitable access to pharmacotherapies.
Supporting value- and volume-based interdisciplinary care models.

SDOH , social determinants of health, CKD, Chronic kidney disease; CVD, Cardiovascular Disease; HF heart failure, eGFR: estimate glomerular filtration rate.

Ndumele CE, et al. American Heart Association. Cardiovascular-Kidney-Metabolic Health: A Presidential . . .
Advisory From the American Heart Association. Circulation. 2023 Nov 14;148(20):1606-1635. Infographic by Elba Medina@elbaonelida

5/ What is the objective @?
The integration s of #CKM syndrome was to create an integrated staging system that is useful for
clinical management, prevention, and research purposes for optimizing @CKMH

(#Cardiovascular-#Kidney-#Metabolic- Health) fo


https://www.ahajournals.org/doi/10.1161/CIR.0000000000001184

Definitions of CKM health stages

CKM health stages De on
Individuals without:

STAGE 0 .i.
Overweight/obesity
w

[No CKM health risk factors| @ Metabolic risk factors (HTA, hypertrigliceridemia, MetS, diabetes) - or subclinical/clinical CVD

Individuals with:

: Overweight/obesity, abdominal obesity, or dysfunctional > Waist circumference =88/102 cm in women/men
([ )]
STAGE 1 'y1 adipose tissue 1 & (orif Asian ancestry, 280/90 cm in women/men)
@ ot Fasting blood glucose 2100-124 mg/dl or HbA1c between 5.7%
2 2
Excess andlor BMI 25 kg/m? (or 23 kg/m? if Asian ancestry) u and 6.4%

dysfunctional adiposity Indi\% uals without:
@ Other metabolic risk factors [m or CKD

Individuals with:
Metabolic risk factors: hypertriglyceridemia (=135 mg/dl), HTA,

sTAGE 2

Metabolic risk factors or CKD (nonmetabolic etiologies)

and CKD MetS, diabetes, (nonmetabolic etiologies of hypertension)
Subelinical: ASCVD to be principally di d b ri Icificati
ASCVD indivi ; ; D to be principally diagnosed by coronary artety calcification
STAGE 3 ajgosityoroThZ?mngbg}mgﬁfcﬁg z):cg;%dysfunctlonal ‘@ (subclinical atherosclerosis by coronary catheterization/CT

angiography also meets criteria)

'HF diagnosed by  cardiac biomarkers or by echocardiographic ﬁv ) . -
parameters, with combination indicating highest HF risk. /N fisiegtialenisiefistibeinica i

Subclinical CVD in CKM

... Very high-risk CKD . . ) .
(G4 or G5 CKD or very high risk per KDIGO classification) e e

CVD (coronary heart disease, heart failure, stroke, peripheral m Stage 4a: no kidney failure
artery disease, AFib) among individuals with excess/ dysfunctional -
)

adiposity, other metabolic risk factors, or CKD 'a Stage 4b: kidney failure present

A, hypertension; METSs, metabolic syndrome; CKD, chronic kidney disease; BMI, body mass index; CKM, cardiovascular-kidney-metabolic; ASCVD, atherosclerotic cardiovascular disease; CT
computed tomoaraphy; CVD, cardiovascular disease; KDIGO, Kidney Disease Improvina Global Outcomes; HF. heart failure; AFib, atrial fibrillation Infoaraphic by Elba Medina @elbacnelida

6/ In the pathophysiology of CKM syndrome a variety of interconnected factors are involved:
3¢Insulin resistance, hyperglycemia

JERAAS

J¢AGEs

3¢ Oxidative stress

3¢ Dyslipidemia and lipotoxicity

J¢Mitochondrial dysfunction

3¢ Chronic (micro) inflammation

3¢ Potentially uremic toxins



7/ #CKM syndrome most commonly originates from excess adipose tissue, dysfunctional
adipose tissue, or both ¢ with consequences not just limited to the known systems but also
affect other organs interconnectedness.

Check out this infographic created by @elbaonelida

Cardio-Kidney-Metabolic interconnections
START
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Chronic inflammation
MASLD, Metabaolic dysfunction-associated steatotic liver disease; SNS, sympathetic nervous system; RAAS,renin-angiotensin-aldosterone;
NPs, natriuretic peptides Infographic by Elba Medina @elbaonelida
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https://www.ahajournals.org/doi/full/10.1161/CIR.0000000000001186?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org

8/ Numerous risk factors cover a diversity of predisposing conditions for CKM syndrome
influence its severity as well as related adverse outcomes.

Chronic inflammatory conditions
e.g., psoriasis, rheumatoid arthritis,

lupus, HIV/AIDS

High-risk demographic groups Sex-specific risk enhancers

Beyond gestational diabetes

(e.g., South Asian ancestry,
consideration in stage 1

lower socioeconomic status)

High burden of adverse SDOH History of premature menopause

(SDOH, social determiants of health) age <40y

Mental health disorders History of adverse pregnancy outcomes

e.g., depression and anxiety (e.g., hypertensive  disorders  of

pregnancy, preterm birth, small for
gestational age )

Polycystic ovarian syndrome
e.g. obstructive sleep apnea Risk-enhancing factors for

CKM syndrome

Elevated high-sensivity C-reactive protein Erectile dysfunction
(= 2.0 mg/L, if measured) O

Family history of kidney failure and/or of diabetes Infographic by Elba Medina@elbaonelida

Sleep disorders C

09/ There are social determinants at multiple levels of influence, affect the likelihood of
#cardiovascular-#kidney, #metabolic (CKM) syndrome and of consequent adverse outcomes.

@CircAHA @ChiadiNdumele
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Figure 2. Socioecological framework for CKM syndrome. Social determinants at multiple levels of
influence, including at societal, community, interpersonal and individual behavioral levels, affect the
likelihood of cardiovascular-kidney-metabolic (CKM) syndrome and of consequent adverse outcomes.
Individual biological predisposition, nested within these multiple levels of social influence, further affects
CKM syndrome development and related outcomes.



10/ CKM syndrome includes the 2 major parameters of CKD progression risk: glomerular
filtration rate and albuminuria. A more severe urinary albumin-to-creatinine ratio (UACR) was
asociated with increased rates of all 10 adverse outcomes @goKDIGO

Associations of CKD staging by eGFRcr-cys and ACR categories and risks for 10 common complications
by age in multivariable-adjusted analyses

Age <65 ACR, mg/g Age 65+ ACR, mg/g | ADJUSTED VARIABLES INCLUDED
eGFRar-cys | <10 | 10-29 | 30-299 [ 300+ [eGFRer-cys | <10 | 10-29 | 30-299 | 300+ zg
All-cause mortali | All-cause mortalit

sex
systolic blood pressure

smoking status (current, former, or never)
total cholesterol

cancer

systolic blood pressure

high-density lipopretein cholesterol

body mass index

use of antihypertensive medications
medical history of diabetes

stroke

coronary heart disease

atrial fibrillation

peripheral artery disease

heart failure
chronic obstructive pulmonary disease

Mumbers reflect the adjusted hazard ratio compared with the reference cell. The colors were determined for each outcome separately using the following rule: the percentile shaded the darkest green color corresponds to the proportion
of cells in the grid without CKD (e g, 6 of 24 cells), and the percentile shaded the darkest red color corresponds o proportion expected to be at highest risk (e.g., 5 of 24 cells). In this manner, the numbers of green and red cells are
consistent across outcomes, but the patterns are allowed to differ. ref, reference cell CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; Cr, creatinine; cys, cystatin C; ACR, albumin-to-creatinine ratio

Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney Int. 2024
Apr:105(45):5117-5314.

11/ Over the years, risk prediction and risk-based prevention guidelines have been created, to
improve the prediction and care of obesity, diabetes, and hypertension | @American_Heart
@AHAScience, @goKDIGO, @ACCinTouch, @AmDiabetesAssn, @escardio




Risk Prediction and Risk-Based Prevention Guidelines

Developed systemic coronary risk Demostrated associations between

estimation 2 and systemic coronary CKD staging by eGFR and UACR

rlskdgsttlgl\?lgon ﬁ in older persons to Visual guidance based on categories with risk for 10 common

ﬁr;—) 'ch d r'ltsh : graphic algorithms to clinical complications and issued treatment
é"lf; e lge' er age p$r se, nor decision-making in the approaches and guidelines

e or albuminuria in its management of diabetes recommentations

algorithms 2024

2016

Medical care of
patients with

obesity
2018 to 2022 2023
Devoted to the management Use pooled cohort equations for Incorporated “add-on” measures of
of: High blood pressure assessment of atherosclerotic CKD (eGFR, uACR, and dipstick
Cholesterol the primary CVD risk in diabetes proteinuria) into a validated
Prevention of CVD approach added guideline 2021.
Heart failure The add-ons improved GVD risk

Infographic by Elba Medina @elbaonelida

12/ There are calculators for calculated 10y and lifetime risk of atherosclerotic cardiovascular
disease (ASCVD)ASCVD Risk Estimator + (acc.org)

https://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/therapy/

13/PREVENT equation Absolute Risk Assessment of Total Cardiovascular Disease
Incorporating Cardiovascular-Kidney-Metabolic Health This should be used for primary

prevention patients only
https://professional.heart.org/en/guidelines-and-statements/prevent-calculator

https://gph.is/g/aX836BO

14/ PREVENT Equation originated with a derivation and validation cohort from a sample of >6
million people that provided CVD risk of total CVD (and CVD subtypes) estimates over periods
of 10 and 30 years.


https://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/therapy/
https://professional.heart.org/en/guidelines-and-statements/prevent-calculator
https://gph.is/g/aX836BO

PREVENT
Equations

h .//www.ahajournals.or. i 10.1161/CIR 1191

15/ Notwithstanding the benefits PREVENT equations, were observed several limitations:

Limitations of PREVENT equation

The authors used electronic medical records/based data sets

Excluded people with extreme clinical values of systolic blood pressure, serum total, and HDL cholesterol, or
BMI.

The long baseline time period of the included data sets, spanning more than 3 decades, might have led to
differences in risk factor prevalence and treatment modalities.

The authors used age as the time scale for model development as the time scale.

Individual-level social determinants of health were not routinely available in all data sets

The PREVENT model development did not include a variety of well-known biomarkers of target organ damage.
Separate modeling was used for total CVD and its components in the development of PREVENT equations.

Valid only for individuals aged 35 to 79 years in the US.


https://www.ahajournals.org/doi/epub/10.1161/CIR.0000000000001191

16/ knowing the result of the PREVENT equation of risk may assist and guide clinicians and
patients in shared decision-making for interventions targeting lifestyle behaviors and
consideration of pharmacotherapies

=Earlier and more appropriate treatment

=Prevention of CKM factors

17/ #CKM (#cardio-#kidney-#metabolic syndrome) treatment algorithm Stages 1-3 Patient with
CKM syndrome at Risk of CVD.

Stages 1-3:
Patient With CKM Syndrome
at Risk for CVD

Promotion of cardiovascular health on Life's Essential 8 framework,
eat better, be more aclive, quit tobacco, get healthy sleep, manage weight,
control cholesterol, manage blood pressure, Sugar control

Systematic screening for SDOH using validated tools. Incorporation of
community health workers leveraging existing community resources and community
programs

Interdisciplinary care
Use of CKM coordinator and interdisciplinary team, targeted referrals of
high-risk CKM patients to subspecialists

1

L4
Established CKM Risk Factors
Excess_or Dysfunctional ﬁ;isgggﬁgf MetS triggers intensive lifestyle intervention targeting multifactorial Subclinical CVD in CKM
Adiposity Pharmacotherapy for comprehensive control of residually uncontrolled MetS components Syndrome
Discuss weight loss using Hypertriglyceridemia Hypertension Moderate-to High-Risk Subclinical Atherosclerosis
STOP obesity alliance toolkit Lifestyle modffication Lifestyle modification Chronic Kidney CAC >0
Maximize statin therapy in Follow established «Favors statin use in intermediate risk

Can consider weight 10ss support via
integrated team to facilitate lifestyle
change/ navigate weight loss options (obesity
medicine, metabolic, surgery, dietician
pharmacy, mental health, CHWi/care

minuria C

ma/g) — ACEI/ARB of

or without
)

> =100

vors aspirin use if low bleeding risk

- Favors considering

other agents for ASCVD risk reduction
(eg, PCSKSI, GLP-1RA, icosapent ethyl)

or higher ASCVD hypertension quidelines to achieve
500 mg/dL— fbrates BP <130/80 mmHg

Inthose with diabetes and
albuminuria — prioritize ACEI/ARB
In those with CKD— prioritize

manager) o~ ACEiARB AU ARE e be based on CKM profile
“U’! used on background SGLT2i)
Intensive lifestyle intervention « o
n de (516 To hiah miensiy
Pharmacotherapies - - Subelinical Heart Failure
(BMI 230 kg/m? without Fretmbe o igh rsc EF <40% ACEI/ARB, B-blocker
comorbidities . . In diabetes — SGLT2i
! Camorhldlly«bfsed approach to antihyperglycemic pharmacotherapy:
Bariatric surgery o or high insulin dose —GLP-1RA
(BMI 240 kg/m? without T2i
comorbidities) Considerations for Metformin Co-Utilization
VD Risk Equiyalents for Stage 3 CKM:
i " e % —» it it igh-risk
If persistent/progressive IGT despite intensive HbA1c 27.5% or on insulin — Co-utilization HbAlc <7.5% — Cardioprotective 9 ¥
lifestyle modification consider— metformin of metformin and cardioprotective antihyperglycemics without metformin ol predited GVD ik per tisk
antihyperglycemics initiation (continue metformin if already t
using)

* per Kianey Disease improving Glabal Outcomes heat map ;STOP, stra mges o rome and prevent; CHW, mmerr.‘NaP'\
Alc; GLP-1RA, ghucag Kidne 1

e, SDOK, social detz rminants m '\eanh MetS, metabolic sindrome ;BMI, ;IGT, impaired plucosa tolerance; ASCVD, athe rosclsrotic cardiovascular disease TG, trigliyce ridesEPA, umsapemaenmtam'nn\]r Pemngmh'\
i am or, A i
K disc se; DM, diobetes, UACR, urine albumvereatinine retio, FCSk3, proprotein convertase mhillmr\/er\rﬂwg\rh\brlur

eptor blocker; B, antery ¢ v, cardiova
Infographic by Elba Medina @E\hzanahdz

jovascular-kidney-metabolic

18/ What do you think is the treatment of patient in Stage 4 with multiples comorbidities in the
setting of Diabetes and CVD ?

A) Co-utilizacion of SGLT2i and GLP-1 RA
B) SGLT2i

C) GLP-1 RA

D) Lifestyle modification

19/ Here is #CKM (#cardio-#kidney-#metabolic syndrome) treatment algorithm Stage 4 Patient
with CKM syndrome with Existing CVD.



Stage 4:
Patient With CKM Syndrome
With Exis:ing CVD

of car lar health with an emphasis on Life's Essential 8 framework- eat better, be more active,
gull tobacco, get healthy sleeu mana e weight, control cholesterol, manage blood sugar, manage blood pressure
ystematic screening fol using validated tools, ncorparation of community health workers and

care navigators into the care tsam existing and
Interdisciplinary care - Use of CKM coordinator and interdisciplinary team, targeted refemrals of high-risk patients with

CKM to subspecialists
+
HF: GDMT forall patients
ASCVD: Aspirin and high-intensity statin for all patients, consider addition ofezetimibe
and PCSK9i based on LDL level/goals or presence of high-risk ASCVD

Management of Other CKM Risk Factors
Presence of metabolic syndrome triggers intensive lifestyle intervention targetlng multifactorial risk control
Pharmacotherapy for comprehensive control of residually uncontrolled MetS components

Management of Excess or
Dysfunctional Adiposity

Discuss weight loss using Hypertriglyceridemia Hypertension Chronic Kidney Disease
STOP obesity alliance toolkit - Maximize lifestyle modification and «Lifestyle modification « With albuminuria
statin therapy “Follow hypertension guidelines to achieve (UACR >30 mg/g) — ACE/ARB
. - * Fibrates for 500 mg/dL BP <130/80 mmHg « ARNi preferred in HF rEF
Weight loss support via integrated « Consider EPA for TG 135.490 ma/dL «In diabetes or CKD prioritize ACE/ARB, consider - In CKD (in those withavithout diabetes)
team to facilitate lifestyle change/navigate for patients with diabetes and N slercidal MRA for resistant hypertension aveid CCB in = DKD with residual albuminuria
weight loss aptions (obesity medicine, additional risk factors HFIEF SGLT21*
metabolic surgery, dietician, pharmacy, e « African American patients with HFrEF —prioritize (UACR >30 mg/g) on
mental health, CHW/care manager): ¥ . hydralazine + isosorbide dinitrate after 4 pillars of GOMT ACEUARB—finerenone*
& < Diabetes (can be used on background SGLT2i)
o (] « Lifestyle modification
o « Intensive lifestyle intervention g’ « Co-ufilization of metformin with cardioprotective antihyperglycemics if HbA1c 27.5%
1] -
n w In HF
» !(g rAniucC\C(?‘\/\CE Either SGLT2i* or GLP1-RA To reduce HF hospitalizations and CV mortality
arme : ' . i »SGLT 21"
(Efﬂ':fg;a:;::w‘i;auxes To reduce HF hospitalizations —SGLT2i Avoid—ithiazolidinediones, DPP4i
GLP1RAISGLTZI based on: SGLT2i for all patients with HF +
292 Xgm = GLE-IRA - + BMI 235 kg/m?® — add GLP-1RA
 Barialric surgery gi’é‘ ”;21;3'1"‘9" insulin dose —GLP-1RA - HBA1c 8% or high insulin dose —» add GLP-1RA
3 2y " = Diabetes with multiple comorbidities — add GLP-1RA
(BMI 235 kg/m?) Concomitant HE—-SGLT21* o s consiier adding finarenoned
If istent/i ssive IGT despite intensi . PRrT : . " . . . .
lfestyle modticalion . consider @ Muiltiple comorbidities in the setting of Diabetes and CVD —Consider co-utilization of SGLT2i* and GLP-1RA
metformin

*SGLIZI ¢an be safely nfiated fo ptients with estmated glomerularFTtion ate €GFR) 220 mLanin-1-1:73 mP. IMEHOrmin can be also be used Inpatients with €GFR 230 miLmin-11.73 I and WIKKOut unstableor decompensated . SFinrerione can ikely bé nated on background SGLTZIor those with 6GFR »25
mLmin-1:1.78 m* and potassium <3 mEg/L. ;STOP, strategles o overcome and prevent; CHW, community health worker; SDOH, sacial determinants of health; Mets, metabalic sindrome ;M1, 1GT, impaired glucasa tolerance; ASCVD, lar disease /16, acidiHbalc,
hemoglobin Alc; GLP-1RA, glucagon-like peptide 1 receptro agonist,CKD, chromic kidney disease, CKM, cardiovascular-kidney-metabolic; SGLT21, sodium-glucosatransport protein 2 inhibitors ACE, angiotensin-converting wvmmmh.zm ARB, wmmmu Teceptor blockar: B8, blood pressure; DPPG, :GDMT, guideline-directed
medical therapy;HFrEF, heart failure with reduced ejection fraction ; CVD, cardiovascular disease, DKD, disbetic kidney disease; DM, diabetes; UACR, urine albumin-creatinine ratio, PCSK3i, proprotein convertase subtilis pe 9inhibitor; ARN, angiotensin ininhibitor angiotensin receptorineprivsin
inhibitor; DPP4i, dipepticyl peptidase 4 inhib tor; MACE, major adverse cardiovascular event. f hic by Elba Medina @elt

20/ This has been a Xtorial by @elbaonelida POD3 Glomke3pers @NSMClInternship
NephEdC 2024 Interns. Thank your for reading our Kl Reports Community blog

CKM Syndrome: Finally recognizing the connection between the heart, kidney & metabolic
syndrome



https://www.kireportscommunity.org/post/ckm-syndrome-finally-recognizing-the-connection-between-the-heart-kidney-metabolic-syndrome
https://www.kireportscommunity.org/post/ckm-syndrome-finally-recognizing-the-connection-between-the-heart-kidney-metabolic-syndrome

