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ABSTRACT 

We are entering a new era in the management of adiposity-based chronic disease ( ABCD) with type 2 diabetes ( T2D) and 
related chronic kidney disease ( CKD) . ABCD, T2D and CKD can affect almost every major organ system and have a 
particularly strong impact on the incidence of cardiovascular disease ( CVD) and heart failure. ABCD and the associated 
insulin resistance are at the root of many cardiovascular, renal and metabolic ( CKM) disorders, thus an integrated 
therapeutic framework using weight loss ( WL) as a disease-modifying intervention could simplify the therapeutic 
approach at different stages across the lifespan. The breakthrough of highly effective WL drugs makes achieving a WL of 
> 10% possible, which is required for a potential T2D disease remission as well as for prevention of microvascular 
disease, CKD, CVD events and overall mortality. The aim of this review is to discuss the link between adiposity and CKM 

conditions as well as placing weight management at the centre of the holistic CKM syndrome approach with a focus on 

CKD. We propose the clinical translation of the available evidence into a transformative Dysfunctional Adipose Tissue 
Approach ( DATA) for people living with ABCD, T2D and CKD. This model is based on the interplay of four essential 
elements ( i.e. adipocentric approach and target organ protection, dysfunctional adiposity, glucose homeostasis, and 
lifestyle intervention and de-prescription) together with a multidisciplinary person-centred care. DATA could facilitate 
decision-making for all clinicians involved in the management of these individuals, and if we do this in a 
multidisciplinary way, we are prepared to meet the adipocentric challenge. 
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NTRODUCTION 

diposity-based chronic disease ( ABCD) is a diagnostic term 

or overweight/obesity that explicitly recognises the chronic na- 
ure of the disease and the underlying adiposity that drives the 
athophysiology and complications that cause morbidity and 
ortality [1 ]. 
ABCD, type 2 diabetes ( T2D) , belonging to the group of 

etabolic diseases, and chronic kidney disease ( CKD) can dam- 
ge almost every major organ system and have a particularly 
trong impact on the incidence of cardiovascular disease ( CVD) 
nd heart failure ( HF) . Recently, the connection between these 
linical entities has been defined as a health disorder leading 
o poor health outcomes, the Cardiovascular–Kidney–Metabolic 
yndrome ( CKM syndrome) , due to its clear impact on the health 
f the global population [2 ]. The CKM syndrome is a systemic dis- 
rder that can lead to multi-organ dysfunction and a high rate 
f adverse cardiovascular outcomes and includes both individu- 
ls at risk of CVD due to the presence of metabolic disease, CKD 

r both, and individuals with existing CVD that is potentially re- 
ated to or complicated by metabolic risk factors or CKD [2 ]. 

ABCD and the associated insulin resistance are at the root 
f many CKM syndrome harms [2 , 3 ], thus, a holistic therapeu- 
ic framework using weight loss ( WL) as a disease-modifying in- 
ervention would facilitate its management at different stages 
cross the lifespan. 

In this review, we discuss the adiposity link between T2D,
KD and CVD, and place weight management at the centre 
f the integral CKM syndrome approach with a focus on CKD.
dditionally, we propose the clinical translation of the available 
vidence into a transformative Dysfunctional Adipose Tissue 
pproach ( DATA) for people living with ABCD, T2D and CKD,
hile highlighting gaps, areas of uncertainty and controversies 
eriting ongoing investigation. 

BCD, T2D, CKD AND CVD: THE ADIPOSITY 

ONNECTION 

ize, site and cyte 

o date, several fundamental gaps remain in our scientific in- 
ight into the interactions of dysfunctional adipose tissue and 
enal–cardiovascular systems. Subcutaneous white adipose tis- 
ue ( SAT) is a uniquely plastic organ that can expand or shrink 
n response to caloric supply and demand, and its extension 
ay occur via cellular hypertrophy and, to a lesser extent,
yperplasia [4 ]. However, the capacity for SAT expandability 
nd its metabolic flexibility has a limit. It is now recognized 
hat in the presence of dysfunctional SAT, the resulting lipid 
pillover must be stored as visceral adipose tissue as well as 
n normally lean tissues, through a process known as ectopic 
at deposition [5 ]. The enlarged visceral fat deposit is infil- 
rated by proinflammatory macrophages, and this process is 
ccompanied by an altered secretion of adipocytokines, lead- 
ng to chronic low-grade inflammation with both local and sys- 
emic adverse metabolic consequences [5 ]. Pro-oxidative and 
ro-inflammatory mediators exacerbate the pathophysiologi- 
al processes involved in atherosclerosis-CVD, as well as induc- 
ng alterations in renal haemodynamics resulting in glomerular 
yperfiltration, glomerulosclerosis, renal tubular inflammation,
ubulointerstitial atrophy and renal fibrosis [6 , 7 ]. 

It is known that the ‘size’ ( hypertrophy and hyperplasia) ,
site’ ( ectopic location) and ‘cyte’ ( degree of inflammation and 
unction of the adipose tissue) are crucial in the adipose con- 
ection [8 ]. At the cellular level, the degree of transcription and 
 higher expression of triacylglycerol ( TAG) synthesis, as well 
s TAG hydrolysis, are markers of the metabolic flexibility—
ood health—of an individual’s SAT [9 ]. The above notwithstand- 
ng, from an eminently practical point of view, a person with 
2D has become too heavy for their own body, leading to more 
at in the liver, pancreas and kidneys than the individual can 
olerate. 

Obesity-related kidney disease comprises both obesity- 
elated glomerulopathy, a consequence of glomerular hyper- 
ltration ( subnephrotic proteinuria, glomerulomegaly with or 
ithout focal glomerulosclerosis) and fatty kidney disease, sec- 
ndary to ectopic fat contributing to CKD [10 ]. In the kidney, ec-
opic fat is often deposited in the perirenal space, renal sinus 
nd renal parenchyma, and is significantly associated with CKD 

n patients with T2D, independent of anthropometric, metabolic 
actors and other fat indicators [10 –14 ]. Excess lipids accumulate 
n the renal parenchyma and cause damage to various cells, in- 
luding podocytes, mesangial cells and proximal tubular epithe- 
ial cells [15 ], as well as causing oxidative stress, inflammation 
nd fibrosis which leads to kidney damage [16 ]. 

In this context, it is clearly expected that substantial WL will 
e the most effective measure to improve or resolve adipose tis- 
ue dysfunction, including renal involvement. Indeed, changes 
n renal fat deposition may explain the renoprotective effect of 
ariatric surgery or certain glucagon-like peptide 1 ( GLP1) recep- 
or agonist ( RA) treatments [13 , 17 ]. 

eight-related heterogeneity in people living with T2D 

he Personal Fat Threshold hypothesis postulates that individ- 
al thresholds for lipid overspill and loss of SAT metabolic flex- 
bility differs from person to person, and explains the apparent 
eight-related heterogeneity in people with T2D ( PWT2D) , with 

ndividual differences in the capacity to store fat in metabol- 
cally safe depots [18 ]. Body fat quality and location matter—
ven people with a body mass index ( BMI) of < 27 kg/m2 could 
chieve remission of T2D with dietary WL, accompanied by the 
ame underlying pathogenic mechanisms as in heavier people 
18 ]. Therefore, this adipocentric or Dysfunctional Adipose Tis- 
ue Approach ( DATA) should not be arbitrarily limited by a BMI 
ut-off point ≥30 kg/m2 or even higher. 

Waist circumference is a better indicator of visceral adiposity 
han BMI or waist-to-hip ratio and would be relevant in people 
ith a BMI of < 30 kg/m2 to avoid underdiagnosis of excess ab- 
ominal fat excess and high cardiometabolic risk [19 ]. However,
t should be noted that most of the available evidence on the ef-
ects of WL strategies is based on percentage of WL [20 , 21 ], only
MI is part of the selection criteria for clinical trials [22 –24 ] and
he position statements of the main scientific societies [3 , 25 , 26 ] 
ontinue to prioritize percentage of WL targets without specific 
ecommendations for changes in body composition. Therefore,
espite more advanced techniques to target body fat being an 
volving issue, BMI strongly correlates with body fat and associ- 
ted comorbidities and remains a useful tool for general clinical 
ractice. 

he role of GIP and GLP1 in adipose tissue 

LP1 receptor ( GLP1R) and glucose-dependent insulinotropic 
olypeptide receptor ( GIPR) are widely expressed in multiple 
rgans beyond the pancreas. Both the GIPR and GLP1R are 
xpressed in the central nervous system, wherein receptor acti- 
ation produces anorectic effects enabling WL [27 ]. GIPR, but not 
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LP1R, is expressed within adipose tissue. GIP stimulates blood 
ow to white adipose tissue ( WAT) , lipoprotein lipase activity,
nsulin sensitization, glucose and free fatty acid uptake, de novo
ipogenesis and lipolysis. GIP also regulates WAT macrophage- 
ependent inflammation. In brown adipose tissue ( BAT) , GIP 
egulates thermogenesis-related genes and upregulates lipid,
mino acid and glucose catabolic processes [28 ]. Conversely,
LP1 indirectly promotes BAT activation and thermogenesis 
ia central nervous system pathways in animals [29 ]. Whether
IPR agonism produces substantial WL in humans still remains 
ncertain [28 ]. 

EIGHT MANAGEMENT AT THE CORE: WHAT 

S THE EVIDENCE? 

ntensive lifestyle intervention and bariatric surgery 

2D disease remission, prevention of microvascular disease and 
KD, CVD events and mortality may require over 10% WL based
n case–control studies of intensive lifestyle intervention ( ILI) 
nd meta-analyses of the bariatric surgery literature [30 ]. 

The DiRECT trial ( The Diabetes Remission Clinical Trial) eval- 
ated an ILI in PWT2D and demonstrated the strong correlation
etween the magnitude of WL and the likelihood of T2D remis-
ion, showing that a 15% WL, achieved in 7% of patients, can
ead to remission in patients with early T2D at 24 months [21 ].
he Look AHEAD study also evaluated an ILI in PWT2D aimed at
% WL. Interestingly, although the primary endpoint of cardio- 
ascular events was not significantly different between groups 
t the end of the study [20 ], a post hoc analysis of Look AHEAD
ound that those individuals ( few) who achieved a reduction in 
ody weight ( BW) > 10% in the first year of the study had a 21%
ower incidence of major adverse cardiovascular events ( MACE) 
31 ]. This evidence suggests that you need double-digit WL to
educe these hard endpoints, such as cardiovascular events and 
ortality. 
WL is consistently associated with a reduction in urinary al-

umin excretion in PWT2D [32 ], through changes in renal blood
ow, reduced inflammation, oxidative stress and hypoxia [33 ]. In
he Look AHEAD study, even a moderate WL of 6% was associ-
ted with a 31% reduction in the incidence of very high-risk CKD
i.e. G3aA3 and G3bA2 to G5 Kidney Disease: Improving Global
utcomes ( KDIGO) categories] [34 ]. Newly-onset renal impair- 
ent, defined as an estimated glomerular filtration rate ( eGFR) 
 45 mL/min/1.73 m2 , was reduced by 21% [95% confidence in-
erval ( CI) 0.66–0.96] and new-onset macroalbuminuria was also 
educed by 19% ( 95% CI 0.66–0.01) , albeit of marginal significance 
34 ]. 

The benefits associated with WL in terms of T2D remission
nd micro-macrovascular complications are most pronounced 
n the early stages of the disease [35 ]. This may in part be related
o the fact that hyperglycaemia ‘per se’ leads to long-lasting
dvanced glycation end products and epigenetic modifica- 
ions, and subsequent upregulation of proinflammatory and 
rofibrotic genes [2 , 5 , 30 ]. This may suggest that the benefits
f this intensive adipose-focused approach are greater in the 
arly stages of the disease. Finally, the timing of the benefits of
ifferent outcomes with large-scale WL is variable. Large-scale 
L rapidly ( within days to weeks) improves glycaemia, triglyc- 

ride levels, hepatic steatosis and blood pressure [36 ]. Potential
ardiac remodelling in HF and renal remodelling, or changes in
enal function, are likely to be intermediate in response to WL,
hereas CVD is expected to be reduced over a longer period. 
Consideration of the benefits of WL at different stages of
KD is valuable. Targeted WL early in the disease course may
rovide greater lifelong benefits. Although WL after bariatric
r metabolic surgery appears to confer renal benefits in obese
KD patients without T2D [37 –39 ], current evidence is still
carce and limited, preventing definitive conclusions for recom-
ending specific interventions in the CKD population without
2D. Future high-quality studies focusing on hard outcomes
uch as CKD progression or renal failure are needed to clar-
fy whether intentional WL offers additional benefits on the
enal and cardiovascular risk profile in the long term. If WL
oes improve CKD outcomes, mechanistic studies would be
seful to better understand both the rate and mechanisms
f benefit, such as haemodynamic, cellular or other effects
 see Table 1 ) . 

ighly effective weight loss pharmacotherapy 

he DiRECT and Look AHEAD trials, amongst others, have
hown that WL ≥10% and maintenance are difficult to achieve
ith lifestyle changes alone due to compensatory increases

n appetite as well as reductions in energy expenditure. Until
ecently, bariatric surgery was the only intervention that con-
istently achieved WL ≥15% ensuring maintenance, but surgical
rocedures are difficult to scale up to treat the entire popula-
ion. The breakthrough of highly effective WL pharmacotherapy,
uch as tirzepatide and semaglutide, allows for the goal of WL
10% of baseline BW to be achieved and maintained [3 , 30 , 40 ].
reliminary results also suggest that tirzepatide and semaglu-
ide improve renal outcomes in PWT2D with increased CV risk.
hese benefits are mainly related to a reduction in the risk of
eveloping macroalbuminuria, but may also result from a reduc-
ion in the rate of eGFR decline over time [41 , 42 ] ( see Fig. 1 and
able 2 ) . 

In CV outcomes trials in PWT2D, GLP1RAs have not yet
een shown to meaningfully reduce renal outcomes, beyond a
eduction in albumin excretion [43 ]. However, post hoc analyses
f people with T2DM treated with liraglutide, semaglutide and
ulaglutide in the LEADER, SUSTAIN-6 and REWIND trials show
 modest reduction in the rate of eGFR decline, particularly in
eople with eGFR < 60 mL/min/1.73 m2 [44 , 45 ]. 
In addition, an analysis of real-world data showed a re-

uced rate of major renal events [hazard ratio ( HR) 0.76 ( 95%
I 0.68–0.85) ] in people treated with GLP1RAs for 6 years [46 ].
he long-term renal safety and renoprotective potential of
eekly subcutaneous semaglutide 1 mg is being evaluated in
 completed clinical trial in PWT2D with reduced eGFR and
levated ACR in the FLOW study ( NCT03819153) [47 ], which was
topped due to interim efficacy data ( see Table 3 ) . 

To date, the results of weekly subcutaneous semaglutide
t a dose of 2.4 mg in the SELECT study ( NCT03574597) [24 ]
nd the STEP-HFpEF study ( NCT04788511) [48 ] have positioned 
his molecule as the high-intensity WL therapy of choice in
on-diabetic ABCD people without diabetes and with estab-
ished CVD or HF with preserved ejection fraction ( HFpEF) . The
ELECT trial in patients with pre-existing CVD and overweight
r obesity but without diabetes, reported a HR of 0.80 ( 95%
I 0.72–0.90) for MACE with a mean difference in percentage
hange in BW of −8.51% ( 95% CI −8.75 to −8.27) [24 ]. Whereas
n the STEP-HFpEF study [48 ] in non-PWT2D with heart failure
ith preserved ejection fraction ( HFpEF) and obesity showed 
 mean difference in the KCCQ Clinical Summary Score of 7. 8
oints ( 95% CI 4.8–10.9) and a mean difference in percentage 
hange in BW of –10.7% ( 95% CI −11.9 to −9.4) , as dual primary
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Figure 1: A timeline of published and ongoing clinical trials of incretin-based therapies with kidney, metabolic and CV outcomes. MACE defined as cardiovascular 
death, myocardial infarction or ischaemic stroke) ; HF events defined as time to first HF event, heart failure-related symptoms and physical function; MAKE ( major 
adverse kidney events) defined as new-onset kidney injury, i.e. persistent albuminuria/proteinuria and/or decline in GFR < 60 mL/min/1.73 m2 , persistent evidence of 
worsening kidney disease, development of ESRD with estimated GFR < 15 mL/min/1.73 m2 with or without initiation of renal replacement therapy, and renal death; 

SC, subcutaneous administration; O, oral administration; Cagrisema, cagrilintide plus semaglutide; renal endpoints or data source: secondary, secondary endpoints 
include some renal events; primary, primary endpoints include some renal events; post-hoc refers to a statistical analysis performed after a trial has been completed 
and the data collected; no data, no renal data published on clinicaltrilas.gov or included as a secondary endpoint; PWO, people who are overweight ( BMI ≥27 kg/m2 ) with 
clinical disease or BMI ≥30 kg/m2 . Semaglutide sc maximum dose 2.4 mg per week, except SUSTAIN 6, FLOW, REMODEL ( 1.0 mg per week) . All studies versus placebo 

except SURPASS CVOT ( versus dulaglutide 1.5 mg) , NCT06131372 ( versus semaglutide SC 2.4 mg, cagrinlitide 2.4 mg and placebo) , NCT04515849 ( versus semaglutide 
SC 1.0 mg and placebo) . Further information and references of published and ongoing trials are given in Tables 1 –3 . 
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w  
ndpoints. Interestingly, in the STEP-HFpEF trial, the magnitude 
f benefit was directly related to the extent of the WL [49 ], and
e await the subanalysis data from the SELECT trial. 
Tirzepatide is the first approved dual GLP-1 and GIPRA for

lucose lowering in T2D. There are no specific studies avail-
ble or ongoing to evaluate the clinical impact of tirzepatide
n patients with CKD. However, a post-hoc analysis of pre-
pecified renal endpoints has been reported in SURPASS-4 [41 ,
0 ]. Tirzepatide reduced albuminuria and total eGFR decline 
between-group difference 2.2 ( 95% CI 1.6–2.8) ] and almost 
alved the risk of a prespecified composite renal endpoint 
 eGFR decline ≥40%, renal death, renal failure or new-onset 
acroalbuminuria) in PWT2D and high CV risk when compared 
ith insulin glargine [HR 0.41 ( 95% CI 0.26–0.66) ] in the overall
opulation and in patients with A2 albuminuria. Effects of 
irzepatide on the ACR and eGFR slope were essentially similar
fter taking into account HbA1c and BW changes [50 ]. The de-
rease in new-onset macroalbuminuria ( and of the composite 
utcome that contained it) was apparent in both patients on and
ff sodium-glucose cotransporter 2 inhibitors ( SGLT2i) . The on- 
oing SURPASS-CVOT trial ( NCT04255433) comparing tirzepatide 
ith dulaglutide in PWT2D also has secondary endpoints of 
rinary albumin to creatinine ratio ( ACR) and new or worsening 
ephropathy, which may be informative for the development 
f CKD-focused trials ( see Table 3 ) . Whereas, SURMOUNT-MMO 

rial ( NCT05556512) , with a secondary hierarchical composite of 
enal death or end-stage renal disease ( ESRD) , sustained decline 
n eGFR and eGFR slope, will inform us of its nephroprotective
apacity in overweight type 2-obese non-diabetic people. 
on-weight loss direct effects of highly effective weight 
oss drugs 

enetics and epidemiology suggest that excess adiposity over
ime ( i.e. accumulated exposure over years) causally contributes 
o kidney damage [51 , 52 ]. However, it remains unclear to what
xtent the benefits associated with higher doses of GLP1RAs
nd dual GLP1 and GIPRAs in clinical outcomes are mainly
elated to WL, reduction of comorbid risk factors or other direct
eneficial mechanisms of these drugs. 

GLP1R is known to be expressed in the kidney and to be
ocalized to a subset of vascular smooth muscle cells within af-
erent arterioles [28 ]. GLP1 acutely increases sodium and water
xcretion and reduces blood pressure and albumin excretion
n human studies, which contribute to renoprotection [53 ].
onversely, the effect of GIP on the kidney has not been studied
n detail and further studies are needed [54 ].

HERAPEUTIC TRANSLATION: 
YSFUNCTIONAL ADIPOSE TISSUE APPROACH 

 DATA) 

urrent guidelines 

he adipocentric approach initiative should be driven by updat-
ng treatment guidelines with a specific focus on substantial,
ustained WL as the primary treatment goal for dysfunctional
diposity in PWT2D with overweight/obesity and CKD, coupled
ith comorbidity-guided adjuvant therapy, as well as replacing
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Figure 2: Holistic adipocentric approach for PWT2D, ABCD and CKD. The square circle illustrates the interplay of the four essential elements and the patient-centred 
approach in the DATA. CKM is a health disorder attributable to connections among obesity, diabetes, CKD and CVD; CKM stages: stage 2, dysfunctional adipose tissue 

with metabolic risk factors or CKD; stage 3, subclinical CVD; stage 4a, clinical CVD without renal failure ( i.e. eGFR > 15 mL/min/m2 ) . HF is HF confirmed or at risk. 
pEF, preserved ejection fraction. Physical exercise, including at least 150 min/week of aerobic exercise and at least 3 sessions/week of resistance training ( exercise 
snacks/breaks, or short sessions of resistance exercise, performed every day, can also be considered) . ‘Exercise snacks’ or minimal-dose resistance training, defined 

as lower volumes per session ( i.e. ≤2 exercises per major muscle group and ≤2 sets per exercise) combined with lower weekly training frequency and higher inten- 
sities/loads, or higher weekly training frequency and lower intensities/loads. This approach requires minimal to no equipment ( i.e. BW, resistance bands or portable 
weights) and may improve adherence [79 ]. † Severe ABCD complication( s) include T2D, hypertension, obstructive sleep apnoea, obesity–hypoventilation syndrome, 
nonalcoholic fatty liver disease, gastroesophageal reflux disease, asthma, venous stasis disease, severe urinary incontinence, debilitating arthritis or considerably 

impaired quality of life. 
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he long-standing exclusive focus on glycaemic control. The 
urrent reality of CKD-specific clinical practice guidelines is far 
rom this objective. 

A consensus report from the American Diabetes Association 
 ADA) and the KDIGO provides clear direction for implementing 
are to improve clinical outcomes in people with T2D and CKD
55 ]. All PWT2D and CKD should be treated with a compre-
ensive weight optimisation plan. Physicians should consider 
dvising/encouraging people with obesity and CKD to target WL,
articularly in people with eGFR ≥30 mL/min per 1.73 m2 [25 ];
owever, to our knowledge, there are no clear recommendations 
or WL targets. The role of GLP1RAs with proven CV benefit is
nly recommended for PWT2D and CKD who are not achieving
heir individualized glycaemic target with metformin and/or an 
GLT2i, or who are unable to use these drugs [55 ], and there is
o reference to therapies such as dual GIP–GLP1RAs. There is
lso no explicit reference in the public review draft KDIGO 2023
linical Practice Guideline for the Evaluation and Management 
f Chronic Kidney Disease. 

The ADA—European Association for the Study of Diabetes 
 EASD) Standards of Care consider that weight management is 
n impactful component of glucose-lowering management in 
2D [26 , 56 ]. A sustained loss of > 10% of BW confers disease-
odifying effects and the possible remission of T2D, and may
lso improve long-term CV outcomes and mortality [26 ]. In
verweight or obese PWT2D, the preferred pharmacotherapy 
hould be a GLP1RA or dual GIP–GLP1RA with greater efficacy 
n reducing BW ( i.e. semaglutide or tirzepatide) , especially 
onsidering their additional weight-independent benefits ( e.g.
lycaemic and cardiometabolic) . However, in the specific chap-
er on CKD and risk management, there is no dedicated section
n target WL [57 ]. 
Finally, the 2022 AACE Clinical Practice Guideline: Devel-

ping a Diabetes Mellitus Comprehensive Care Plan and the
023 update advocate a complication-centred model of care for
eople with ABCD [3 , 58 ]. In the context of ABCD, a minimum
hreshold of > 5%–≥10% is required to have a positive impact on
lycaemia, BP and lipids, and WL of ≥15% may help to mitigate
ther ABCD complications [58 ]. 

ysfunctional Adipose Tissue Approach ( DATA) 

ur current management proposal is based on the interplay of
our essential elements and the person-centred care ( see Fig. 2 ) .
he basic elements are ( i) an adipocentric approach and target
rgan protection around which all other key factors such as
 ii) dysfunctional adiposity, ( iii) glucose homeostasis and ( iv) 
ifestyle intervention and de-prescription intervene. 

 i) Adipocentric approach and target organ protection.

rom a practical perspective, when considering the approach
o a person with T2D and CKD, the HbA1c target should be
orgotten for decision making and weight management should
e placed at the centre of the treatment algorithm, focusing
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n the individual double-digit WL target and tolerability as 
ain determinants of the WL drug titration. Of course, HbA1c 

emains a crucial aspect of overall management, but, given the 
igh metabolic efficacy of these molecules, with up to 97% of 
articipants in the tirzepatide phase 3 development programme 
chieving an HbA1c < 7% [59 ], this metabolic control goal can be 
ypassed. 

DATA brings weight management to the forefront of the 
reatment algorithm, prioritizing molecules with very high WL 
fficacy, combined with a comorbidity-based selection of agents 
uch as SGLT2is and finerenone, together with drugs respon- 
ible for the control of other cardiovascular risk factors, such 
s high-potency statins and renin–angiotensin–aldosterone 
ystem inhibitors. 

Given the global supply chain issues for subcutaneous 
LP1RAs, oral semaglutide could also be an option. Real-world 
ata show that it is effective and safe in an unselected popu- 
ation, with one-third reaching WL > 10% and near two-thirds 
chieving HbA1c < 7% [60 ]. 

This adipocentric, disruptive approach could be applicable 
o 60%–70% of PWT2D ( excluding clusters or phenotypes with 
nsulinopenia) [61 ], with ABCD stage 3 or higher ( at least BMI 
27 kg/m2 plus one or more severe ABCD complication) [3 ] and 
KM syndrome stages 2 to 4a ( stage 2, dysfunctional adipose 
issue with metabolic risk factors or CKD; stage 3, subclinical 
VD; stage 4a, clinical CVD without ESRD) [2 ]. 
SGLT2is are the glucose-lowering agents of choice in pa- 

ients with T2D and CKD from the perspective of protecting 
arget organs [56 , 62 , 63 ], particularly in CKD, but one-fourth of 
atients treated with these molecules progress to KDIGO risk 
tatus, regardless of baseline risk category [64 ], and DATA is 
ully complementary to address residual risk. 

 ii) Dysfunctional adiposity.

he systemic effects associated with dysfunctional ectopic 
diposity, together with the local source of mediators, can lead 
o compressive organ damage around the kidney, contributing 
o hypertension and abnormal blood pressure variability [6 ,
 ]. The development of steatotic liver disease associated with 
etabolic dysfunction further amplifies systemic inflammation 
nd insulin resistance, which become self-perpetuating [65 ].
n addition, epicardial, pericardial ectopic and perivascular 
at promotes arrhythmogenesis, myocardial dysfunction and 
oronary atherosclerosis [66 , 67 ]. In this context, substantial 
L is the best approach to reverse or slow the progression of 

he problem. This WL, regardless of the therapy used, leads to 
 loss of all adipose tissue, including abdominal-ectopic, with a 
irect correlation in the improvement of parameters related to 
ardiovascular and renal risk [23 , 68 , 69 ]. 

 iii) Glucose homeostasis.

arly, intensive adjuvant combination pharmacotherapy with 
mpact on glucose homeostasis is recommended for most 
WT2D, prioritizing insulin-sensitising drugs such as met- 
ormin or pioglitazone unless contraindicated [56 , 63 ]. In certain 
linical scenarios, adjunctive use of insulin may be necessary. 

 iv) Lifestyle intervention and de-prescription intervene.

ifestyle measures include promoting a Mediterranean-style 
iet, ensuring adequate protein intake according to individual 
eeds, and physical activity. Depending on the WL and the 
aseline treatment used, an initial reduction in basal insulin 
ose of at least 20% and discontinuation of prandial insulin,
hould be considered [70 ]. Blood pressure needs to be monitored 
nd antihypertensive treatment would also be reduced [23 ].
rugs with effect in lipids but without CV benefits, such as 
brates, can be discontinued. 
Person-centred care is an essential aspect of DATA. The 

references and attitudes of PWT2D about treatment options 
nd the potential effects of WL need to be addressed, and the 
otential benefits and adverse effects of medications should 
e discussed. Gender differences, social determinants of health 
nd the promotion of interdisciplinary care are also important.
f we include all these factors in the shared decision-making 
rocess, clinical outcomes are likely to be better and adherence 
nd persistence may be improved [71 ]. 

Although our scientific understanding still presents several 
aps of knowledge on dysfunctional adipose tissue and renal 
ardiovascular interactions, this transformative proposal for 
n adipocentric approach to ABCD with T2D/CKM syndrome 
ims to refocus clinical practice to effectively incorporate 
eight management, prevent or mitigate metabolic risk fac- 
ors, delay the progression of CKD and reduce the associated 
ardiovascular risk. 

ex differences in DATA and CKD 

ex matters in medical science. This particularly applies to CKM 

yndrome, which displays key differences between women and 
en. However, underrepresentation of women in randomized 

rials has led to an evidence gap in clinical practice. There 
re few and unclear data regarding sex differences on CKM 

yndrome. Early reports reinforced by later studies suggest that 
t a younger age, men with diabetes have an increased risk of 
VD and CKD as compared with women, but once the disease is
resent and progresses over the years, it seems that renal events 
nd cardiovascular-related mortality tend to equilibrate [72 ].
hese differences have been partially related to the differential 
ctivation of the renin–angiotensin system and the relative 
rotective effect exerted by oestrogens in young women. Taking 
ll of these results into account, it seems that female sex is a
rotective factor for diabetic CKD; however, this only applies 
o younger, premenopausal women, where oestrogen levels are 
ighest [73 ]. 

IMITATIONS, UNCERTAINTIES AND FUTURE 

IRECTIONS 

here are several questions that need to be addressed in this 
rea. The most important is to investigate whether intentional 
L with highly effective WL pharmacotherapy affects renal 

unction, development of ESRD and mortality in patients with 
re-existing CKD, independently of its effect on T2D, hyper- 
ension and hyperlipidaemia. This is important in light of the 
obesity paradox’ reported in dialysis patients: obese patients 
ive longer than non-obese patients [74 ]. In addition, future 
tudies should use consistent measures to assess obesity and 
arly kidney damage, given the obvious limitations associated 
ith BMI and the so-called CKD blind spot [75 ]. Work is under-
ay to identify earlier biomarkers of CKD, mainly by analysing 
rine, which is thought to reflect early renal events better than 
lasma or serum [76 ]. When they become available, they should 
e included as indirect measures of early kidney damage in 
linical trials with and without people with CKD. 

One of the main challenges for the future lies in the pre- 
ention and management of sarcopenic obesity in chronic 
iseases as T2D or CKD, a catabolic condition associated with 
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uscle loss and decreased protein synthesis [77 , 78 ]. The
ncreasing rates of obesity and sedentarism amongst people 
iving with CKD, and the association of high adiposity and
uscle impairment with higher morbidity, mortality and worse 
linical prognosis, reinforce the need for standardized criteria 
or diagnosis and research [77 ]. Future research should not
nly include assessment of sarcopenic obesity in the initial 
valuation, but should also be carefully monitored during any 
harmacological or non-pharmacological intervention, and 
revention strategies based on both supervised physical activity 
rogrammes ( aerobic, resistance exercises, ‘exercise snacks’) 
79 ], nutrition support and muscle-directed therapies should 
e evaluated. Although protein recommendations are between 
.6–0.8 g/kg BW a day [10%–20% of total energy expenditure
 TEE) ], for overweight or obese PWT2D with eGFR ≥60 mL/min
er 1.73 m2 , a protein intake of 1 g/kg BW a day ( 23%–32% of
EE) can be recommended in the short term ( up to 12 months)
n context of a low-calorie diet [80 , 81 ]. 

The evidence needs to be considered in the context of
ublic health approaches to T2D and CKD. The future challenge
or clinical research will be to identify the best combination
f present and future highly effective WL pharmacotherapy,
ith other traditional ( SGLT2is, RAA renin–angiotensin–
ldosterone system inhibitors, healthy lifestyle) and non- 
raditional ( finerenone) nephroprotective interventions, and 
o develop cost-efficacy and real-world effectiveness studies.
hese studies should include robust and standardized clinical 
bjectives ( major adverse kidney events and MACE) and patient 
xperience ( patient-reported experience and patient-reported 
utcome measures) , as well as considering direct and indirect 
osts in the short, medium and long term, without limiting the
utcome measure to quality-adjusted life years. The evidence 
entioned is needed to encourage national health systems 
nd insurers to cover expensive treatments and to adopt care
odels that support integration of care, viewing the DATA 

ot as an expense but as an investment to achieve long-term
avings by minimizing costly downstream metabolic, renal and 
ardiovascular complications. 

The available data strongly suggest that understanding 
he long-term benefits and mechanisms of action of GLP1RA,
IP-GLP1RA and GIP-GLP1-Glucagon ( GCG) RA combinations 
ill be of great importance to the metabolic community in the
oming years. There are exciting new developments on the 
orizon ( see Fig. 1 and Table 1 ) . 
Amongst the subcutaneous agents, three molecules stand 

ut. CagriSema ( combining the GLP1RA semaglutide with the 
ong-acting amylin analogue cagrilintide) achieved a WL of 
15.6% in PWT2D [82 ]. Cotatutide ( a dual GLP1 and GCGRA) ,
howed a 46% reduction in ACR and a WL of 7.3% in a phase
b study in PWT2D and CKD with ACR ≥50 mg/g [83 ]. Finally,
etatrutide ( a novel single peptide derived from the GIP pep- 
ide backbone with agonist activity at GIPR, GLP1R and GCGR)
chieved a WL of −17% in PWT2D and 24% in people with
besity in phase 2 studies [84 , 85 ]. Two points of direct clini-
al relevance are the elimination of WL non-responders and 
he opening of the WL window of over 30% in one-fourth of
atients. 
Regarding oral therapies, semaglutide at doses of 25 and 

0 mg in phase 3b studies in PWT2D and obese individuals
chieved WL between 7% and 17%, superimposable to semaglu- 
ide 2.4 mg [86 , 87 ], while orforglipron ( a chemically synthesized,
on-peptide, partial, biased agonist of human GLP1R) achieved 
verage WLs between 10% and 15% in the same populations in
hase 2 studies [88 , 89 ]. 
ONCLUSIONS 

e are entering in a new era in the management of ABCD
ith T2D/CKM syndrome, with a growing arsenal of treatment
ptions. Physicians need to move towards more integrative man-
gement of these diseases as a single entity, and we believe that
f we do this in a multidisciplinary way, we are ready to meet the
pcoming adipocentric challenge. However, there are still impor-
ant gaps in our knowledge of the interactions between dysfunc-
ional adipose tissue and the renal cardiovascular system, and
ngoing studies will provide further insight into this topic. In ab-
ence of more evidence, the ‘art of medicine’ and clinical experi-
nce will come into play in deciding how and when to combine
hese tools for maximum benefit. But science will have to be
oupled with pragmatic and well-considered implementation 
trategies with the goal of overcoming inertia, and our proposed
dipocentric approach could facilitate decision making for any
linician involved in the management of these individuals. 

Fortunately for PWT2D with overweight/obesity and CKD,
ngoing trials of tirzepatide and semaglutide, amongst others,
ith major adverse renal and CV events as the primary compos-

te outcome, will soon tell us whether the scientific community
as found the philosopher’s stone in this DATA or if we are only
ne step closer to solving the puzzle. 
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