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Abstract

The rising global prevalence of obesity poses a significant public health challenge, strongly linked to cardiovascular

disease, kidney disease, and diabetes, collectively termed Cardiovascular-Kidney-Metabolic Syndrome (CKM). Obesity

contributes to progressive kidney damage, potentially leading to end-stage kidney disease, through mechanisms such

as obesity-related glomerulopathy, altered renal hemodynamics, adipokine dysregulation, lipotoxicity, and chronic

inflammation. Bariatric surgery, while highly effective for weight reduction and renoprotection, involves substantial

risks due to its invasive nature. This has spurred the development of anti-obesity medications and novel drugs

targeting glucagon-like peptide-1 receptors, offering safer, more effective options. Despite limited guidelines and

data on the renal benefits of these therapies for patients with chronic kidney disease, further research is crucial.
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g‘dﬁ 1 e84 Cardiovascular-kidney-metabolic syndrome (CKM) #13LU3In19984 the American Heart Association
AaLUavaIn Ndumele CE, et al.” and created with BioRender.com
AFib: Atrial fibrillation; ASCVD: Atherosclerotic cardiovascular disease; CHD: Coronary heart disease; CKM: Cardiovascular-

kidney-metabolic; CVD: Cardiovascular disease; HF: Heart failure; PAD: Peripheral arterial disease
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Obesity-Related Glomerulopathy
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Roux-en-Y gastric bypass

Sleeve gastrectomy

J | L

. — Visceral fat

>

« Enhanced satiation

« Diet-induced thermogenesis

- | Adipocyte stress

« Restoration of adiponectin tone

« Debulking of perirenal and
renal sinus fat

Glucose

' g v ¥
‘u.-.

« Incretin effect

« } Hepatic glucose production
« 1 Peripheral insulin sensitivity
» Intestinal gluconeogenesis

« Intestinal glucose disposal

« Improved lipid status

« 4 Leptin and insulin

« } Sympathetic drive

« Direct natriuretic effects of GLP1
« 4 Neprilysin

- T ANP

« | RAAS activity

|
¥ Renal lipid accumulation and
lipotoxicity
} NLRP3 inflammasome
activation

1 Adiponectin
} Leptin

v

|

Maintenance of podocyte

integrity

¥ HT, RSNS activity and RAAS
activity

} Body weight

} Inflammation
} Fibrosis

Vv

3U17i 4 navpInsHdRnsEINzaMsLiteantmtin (bariatric surgery) slomsiastiunnigladey

AnLUadu191n Neil GD and Carel WR* wag Kevin Yau, Rachel Kuah, et al®and created with BioRender.com

GLP-1: Glucose-like peptide 1; ANP: Atrial natriuretic peptide; RAAS: Renin-angiotensin-aldosterone system; RSNS:
Renal sympathetic nerve system; GDF15: Growth differentiation factor 15
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Liraglutide (Saxenda, Victoza)

g1 liraglutide lasunissuseslildlugUaslsaiumiu
fi3M19n13A91 Victoza dhuenitldFunssusedililugiae
15Ag7u Ap Saxenda TugUvese@aldimvidevuin 3 un.
Suarads luefniinsAnvinaveen liraglutide Tunannuane
wdtia i sansduthaaazauludon (HbALC; Hemoglobin
A10) Tugthelsmuimnu. uagnstieantiuiinlugiaeiia
Tsndruneidulsmummu warldldmdulsaumam sad
é’aﬁmiﬁﬂwﬂuﬁﬂwimlmL."?”a"i"ﬂué’mﬂﬁ{]mﬁ’uﬂnxlmLﬁam
AMNNSANWIVDY Pi-Sunyer X Lazandz® (the SCALE Obesity
and Prediabetes) luffthelsagruiifiaduiinanis > 30
Alansu/wns’vi3e > 27 Alanswiuns’ Milnnelasiuludengs
vidoanudulaiingesansne Allddulsaumiu duou
3,731 519 Wieusewinenshien liraglutide vwe 3 un. fu
gmaen (uszezian 56 dUavi wulinguitlesuen
liraglutide fthwidnanamnnniinguilldfuesvasn @
anasiopay 8.0 waziovay 2.6 MmuaRU ogltudAgy
N9E0A mowndin1sAny1wes Mann J F.E. wazanz® (the
LEADER Study) luffthsumwniusied 2 fiflanuidiosgs
fenziilanayrasaiden 91Ul 9,340 19 Annandu
szegan 3.8 U wuinnsivien liraglutide 1@3ua1nn1ssnen
UINTFIU ANTNVIBYLABNITUEAIVDILIALAIINUINIY
TuldreIn1san new onset of persistent macroalburminuria
leRnainevasnegedidudAgynisas

Semaglutide (Ozempic, Wegovy, Rybelsus)

Semaglutide lasuni1ssusesildlugUlelsaumau
fiWon19n1361731 Ozempic Y1 0.5 waw 2.0 un. SaldRmils
daniar 1 ads uagdgUuuuiuysenudedn Rybelsus
UIR 3, 7 way 14 un. Suusemuiuag 1 s n¥antadlul
p.A. 2021 3&15§Umi§maﬂﬁmuﬁﬁaaisﬂé’suiu%amqmiﬁﬂ
11 Wegovy vwa 2.4 un. SnldRamil daias 1 ad an
NM5AN®1Y0s Wilding J P.H. wazaty” (the STEP 1 Study)
Tugftaelsadruiiiiendviinanie > 30 Alan3u/nas’ wie
> 27 Alanfu/uns® Aflsasudifiannudesdelsanile
wavnaendonsiudeilalgiuuimu s 1,961 519
\WiBUIEINensvien semaglutide vu1a 2.4 1n. AalARIMIS
Fndiar 1 ads fusmaen Aamuidusvezina 68 dUni
nuInaudilden semaglutide Sthwindafianasuinndd
naufldsuevaen Aeanasforar 14.9 uag 2.4 muady
agditddgneada soulud a.e. 2024 AnsAnw1ves
Perkovic V waganiz” (the FLOW Trial) Tugfthelsaiumnu
wilndl 2 warlsaladess S1uau 3,533 T18 leusening

N3k semaglutide auA 1.0 un. AanlaRwds dUav
av 1 ads Auswiaen Aanuidussezan 3.4 9 wuingu
Ald%uen semaglutide awnsaannisiinlsalnEeale
pg 19 litudAYNeats wazananlufsuiueiey A.A.2024
fin1sAnwves Ellen M. Apperloo wagmuz® Iuﬁgﬂwﬁﬁ
fiffduidianie = 27 Alanfu/uns? wazilsaladess
sdeildldidulsaumnu S1uu 101 18 Wisusewing
n1519e1 semaglutide Yu1a 2.4 un. FalaRviTls danviay
1 ada Augmeen Anmunduszesinan 24 dann NUINGY
fildusn semaglutide TeTusAudayfiufisroanun
natlaanazanasiosay 52.1 Sannniinguilld3ugmasn
98T AYNEDTH

Glucagon-Like Peptide-1 Receptor (GLP-1R)
wae Glucose-Dependent Insulinotropic Polypeptide
Receptor (GIPR)

GLP-1R - GIPR Lunilslunguen incretin-based lag
ageangvs?l 2 naln Aensgdu GLP-1 receptor way GIP
%ﬂﬁﬂizﬁwﬁquamﬁmﬁaaﬂqméﬁ GLP-1 receptor
dissauiten Tnsendausnlunguil fe Tirzepatide

Tirzepatide (Mounjaro, Zepbound)

Uagiuen Tirzepatide lasunisiusedildlugdqe
TsAawmu uagdUielsndiu 21nn15ANYIve Jastreboff
AM wazAaz® (the SURMOUNT-1) Tugtaelsnsuiid
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81 tirzepatide Yum 5, 10 Wwag 15 un. fhwiinsnianas
unnInguitldsusmasnegefideddyniaaia lne
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10381 tirzepatide TuiSoweslszlowinisla fnsiasen
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nanslauesen tirzepatide Wisuilsuiu insulin glargine
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FrvanUiinalusiudayiiuiiludaan: dunisdnwlu
fihelslndess wuhhdsegluszwinnisfin Ao TREASURE-
CKD trial (NCT05536804) Se@nuwinaves tirzepatide Tu
fhefifiamedhmindauiutmunviolsadu uaslsalndoss
felutefidulsnumuuarldlddulsaumiu
Orlistat (Xenical, Alli)

Orlistat 1Huenngu lipase inhibitor sangyalaen1stosiu
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SGLT2 inhibitors 91nA153lASIzYeANY 1y Cheong
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s¥AUERslNU GDF15 (growth differentiation factor 15)
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Amylin Analogues
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dninaassmuiinisfinsedusesiuy GDF15 @1u1snan
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M99 3 emsialun1sanUminngulutieengasie GLP-1 receptors fagluseninenisdnyd

Mechanisms

Indications

Studies

Phase

Daily oral GLP-1R agonist

receptor triple agonist

Orforglipron Nonpeptide Obesity | NCT5051579 Il Daily oral orforglipron was associated
glucagon-like with weight reduction. Adverse
peptide-1 (GLP-1) events reported with orforglipron
receptor agonist were similar to those with injectable

GLP-1 receptor agonists.”

GLP-1R-glucagon receptor dual agonist

Cotadutide GLP-1R-glucagon T2DM, |NCT04019561, I Reduced postprandial glucose

(MEDI0382) receptor dual NASH NCT03235050 control, body weight, and urine
agonist albumin to creatinine ratio observed

Bl 456906 GLP-1R-glucagon T2DM, | NCT04153929 Il In phase | studies, Bl 456906 induced
receptor dual agonist | obesity placebo-corrected body weight loss

of 13.8% at 16 weeks, highlighting
its potential to promote clinically
meaningful body weight loss in
people with overweight/obesity.*

Efinopegdutide | GLP-1R-glucagon NASH NCT04944992 Il Improved liver lipid content compared

(MK-6024) receptor dual agonist with the effect of semaglutide

Mazdutide GLP-1R-glucagon T2DM NCT05607680 11l Long-acting, synthetic peptide like

(IBI362) receptor dual agonist mammalian oxyntomodulin

GLP-1R-GIPR-glucagon receptor triple agonist

Efocipegtrutide |GLP-1R-GIPR-glucagon NASH NCT04505436 Il Single ascending dose study was

(HM15211) receptor triple agonist completed with safe and tolerable

profiles confirmed in individuals with
obesity

Retatrudide GLP-1R-GIPR-glucagon| T2DM, | NCT04143802 Il Clinically meaningful improvements

(LY3437943) receptor triple agonist| obesity in glycemic control and robust

reductions in body weight

SAR441255 GLP-1R-GIPR-glucagon | Obesity | NCT04521738 Demonstrated efficacy in mice and

cynomolgus monkeys in improving
metabolic parameters and reducing
body weight, and was superior to
GLP-1R-glucagon receptor dual
agonism
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M13°99 3 edinalunsantmlinnaulvifieengvssie GLP-1 receptors Nagluseninanisfine (se)

Mechanisms Indications Studies Phase
Other
Cagrilintide- GLP-1 RA-long-acting| T2DM, [NCT05394519 Il Cagrilintide has agonist effects on
semaglutide amylin analogue obesity amylin and calcitonin receptors;
combination the combination of cagrilintide and
semaglutide 2.4 mgwas well tolerated,
with greater weight loss than with
semaglutide alone
NNC0165-1875 + | GLP-1 RA-PYY T2DM, NCT04969939 | PYY exerts central effects on the Y2R
semaglutide analogue obesity to regulate food intake
AMG133 GLP-1 RA-GIPR T2DM,  |NCT04478708, Il Multiple ascending dose cohort
antagonist obesity | NCT05669599 achieved 14.5% weight loss at 12
weeks at the highest dose
QL1005 GLP-1-GDF15 Obesity Preclinical NA |In obese mice and cynomolgus
dual analogue studies monkeys, a dual GLP-1-GDF15
analogue improved metabolic
parameters, including reduction in
body weight, food intake, slucose
and triglycerides™

ARUUR9I970 Kevin Yau, Rachel Kuah, et al.”

GDF15: growth differentiation factor 15; GIP: glucose-dependent insulinotropic peptide; GLP-1: glucagon-like peptide-1;
GLP-1R: GLP-1 receptor; GLP-1 RA: GLP-1 receptor agonist; NA: not applicable; NASH: non-alcoholic steatohepatitis;
PYY: peptide YY; T2DM: type 2 diabetes mellitus; Y2R: neuropeptide Y receptor type 2.
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Fodsiitau sgslsfimumnuumensinwlsaumiy
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woAnIsy uaziiunisinuidaseantuindauansly
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nssnwdaldiiisans AsinisUssliunann 3 ey lagly
Fhefedviinane > 37.5 Alansu/ s’ idedlnnzdiu

TUTUETI D1INANTUNTUNTINYILUUNAUNATUA LA LTY

A155nw "0

GEIL
Iﬁﬂé'amﬁuﬁzqu‘umwﬁéﬂﬁzyLLaxﬁLLmIﬁuwumﬂﬂﬁu
atheawles dmansenusieszuumilawarvasaiden 1n wax
WmUpaTy SdaiiunnudesiolsalniteSuasnmsidieTin
wuanans¥nuilsadwlugaslsalaiFodadsld doiau
yenanMssdinnsznzesIiammRTLEn wWaBuIn
somsdlestiulaidon mawanenaniwinngulnifieangns
Tuvanenaln 1w GLP-1 polyagonists waggesiuu
analogues fuudlfuduniadenfiiuszanianguas
natrafeein eg1slsAnudisududesfinisfnunise
duRuiieassuumansinununzasdmiviienduil

Tusuan

https://he01.tci-thaijo.org/index.php/JNST/index

J Nephrol Soc Thail 2026; 32(3): 201-217 + 213



Anfial uazAosy

Obese

BMI =30 kg/m” or > 27.5 ke/m” for Asian

Nonobese

s BMI < 30 kg/m” or

< 7.5 kg/m’ for Asians

Class Ill Obese Class Il Obese Class | Obese
BMI > 40 kg/m? or BMI > 35-39.9 kg/m” or BMI > 30-34.9 kg/m? or
>37.5 kg/m? >32.5-37.4 kg/m” >27.5-32.4 kg/m’

for Asians for Asians for Asians

v

v

Lifestyle-based therapies and/or
anti-obesity medications

v

'

OR

Inadequate weight loss to control risk factors for
CKD or other outcomes

If weight is preventing kidney transplant

Vo N N

-~

Combination of lifestyle-
based therapies and anti-
obesity medications

Combination of lifestyle-based therapies
and anti-obesity medications

Lifestyle-based therapies
and/or anti-obesity
medications

Recommend Consider

bariatric surgery bariatric surgery treatment

Nonsurgical

JUN 5 wumansguasnvgUaelsalagesamidymlsadiu
AALUAI91A Allon NF, et al.”” and created with BioRender.com
BMI, body mass index
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