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Clinical Features & Natural History



* Diabetes — most common primary cause of
ESRD in the US
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Diabetes-Associated Kidney Disease

* CKD prevalence 1*~4X in Diabetes
‘" in non-white & older cohorts
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Diabetes-Associated Kidney Disease

Terminology

Diabetic Nephropathy (DN)
Diabetic glomerulopathy
Histopathological diagnosis

Diabetes-Associated Pathology

Diabetic Kidney Disease (DKD) * 2642 consecutive native kidney Bxs — Columbia
. . . . . Renal Pathology Laboratory
Presumptive clinical diagnosis 23.5% in pts w/ DM
CKD
Albuminuria
) ) _ m DN alone
Late manifestation of disease m DN + Non-DN dz
Association with other diabetic end- 5 Non-DN dz alone
organ complications
Steadily progressive course Duration of DM — best predictor of DN alone.

Data from Sharma, CJASN, 2013
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General Albuminuria-Associated Risks

All-Cause Mortality Cardiovascular Mortality

Increased risk for all-cause & CV mortality
Increased risk for ESRD, AKI, & CKD progression
Risks additive to those associated w/ reduced
GFR alone

Unlike GFR, risks associated with albuminuria
demonstrate no threshold effect

Summary of
Relative Risks
from
Continuous
Meta-Analysis
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Natural History —
Proteinuria & CKD in DKD

Cumulative “Microalbuminuria” & Progression to
“Macroalbuminuria” in TIDM, 1979-1984
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Natural History of Diabetic Nephropathy —Classic Clinical
Stages
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AER Pugliese, Acta Diabetol, 2014
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HTN Amplification Of CKD in Proteinuric TIDM
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e Hebert L et al. Kidney Inf, 1994 # GISEN Group, Lancet, 1997" Time fmonihs)
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Bakris, AJKD, 2000
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Heterogeneity of DKD Progression

Albuminuria categories (mg/g)

A1:<30 A2:30-299 A3:2300

1. Classical

— Kidneyfai.lure? DKD

2. Regression
of albuminuria

3. Rapid
decliner

GFR categories (ml/min/1.73 m?)

G1:290
G2:60-89
G3a:45-59
G3b:30-44
4. Non-
. proteinuric .
Gaile=dd or non-
albuminuric failure?
G5:<15 DKD

Kidney failure

Oshima, Nat Rev Nephrol, 2021
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Diabetes is a Systemic Disease!

Diabetic Kidney Disease is typically associated with other end-organ sequelae of DM.

TABLE 5. COMMON PROBLEMS IN PATIENTS WITH TYPE 2 DIABETES
AND ADVANCED DIABETIC NEPHROPATHY.

Microvascular complications
Retinopathy (nonproliferative and proliferative )
Polyneuropathy (including autonomic polyneuropathy)
Cystopathy (detrusor paresis)
Gastroparesis
Diarrhea or constipation
Impotence
Foot (neuropathic) problems

Macrovascular (atherosclerotic) complications

Coronary heart disease

Cerebrovascular disease (ischemic)

Arterio-occlusive disease (legs and distal arteries)

Ischemic nephropathy (renal-artery stenosis and cholesterol embolism)

Ritz, NEJM, 1999



LOUISIANA 2026 Diabetes ECHO
DEPARTMENT OF HEALTH

Non-Diabetic Kidney Disease in T2DM

Table 4. Multivariate logistic regression analysis showing predictor of NDKD.
T2DM in 538/5485 Kidney Bxs 2005-2022 Odds Ratin

{95% Confidence Interval)

Variable

Duration of DM <5 years 0.003 1.9 (1.26-3.14)
Hypertension 0.22 0.73 (0.3-2.11)
NDKD and Hypertension onset after diabetes 0.4 0.11 (0.03-1.86)
DKD Absence of CAD 0.05 2.1 (L11-4.96)
110 (20%) Absence of DR <0.001 4.9 (2.9-8.4)
Oliguria 0.02 18 (L1-3.1)
Evidence of infection 0.63 1.2 (0.52-1.44)
(ongoing/recent past)
Presence of extra-renal manifestations 0.64 1.8 (0.B2-2.26)
NDKD Acute hd’“"hf_ E‘L";Fd’;‘:‘::: on Chronic <0.001 6.2 (3.4-11.0)
262 (49%) Rapidly progressive renal failure 0.58 1.23 (0.6-2.68)
Dhalysis requiring renal failure at
presentation 0.06 1.79 (0.96-3.3)
Microscopic hematuria 0.07 151 (0.952.41)
Nephrotic range proteinuria 0.66 048 (02-1.8)
Sub-nephrotic proteinuria 0.52 118 (04-3.1)
Low serum C3 level <0001 4.9 (2.08-11.6)
Low serum C4 level 0.77 1.6 (0.8-1.6)

CAD: Coronary artery disease; DR: Diabetic retinopathy; Evidence of active infection /infection within recent past
of 4-6 weeks—history or examination evidence supported by laboratory evidence (e.g., Anti-streptolysin titer).
Acute rise in creatinine (AKI}—Defined as per the KDIGO 2012 guidelines of AKl ie., Increase in serum creatinine
by 0.3 mg,/dL within 48 h (or) increase in serum creatinine to 1.5 times baseline, which is known or presumed
to have occurred within the prior 7 days.

Figure 3. Frequencies of Various histological classes on Kidney biopsy. DKD: Diabetic Kidney disease; Prasad, J Clin Med, 2023
NDEKD: Non-diabetic kidney disease.
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Diabetic vs. Non-Diabetic Kidney Disease?

Box 2. Other Cause(s) of CKD Should Be Considered in the
Presence of Any of the Following Circumstances

« Absence of diabetic retinopathy;

« Low or rapidly decreasing GFR;

« Rapidly increasing proteinuria or nephrotic syndrome;

« Refractory hyperension;

« Presence of active urinary sediment;

« Signs or symptoms of other systemic disease; or

« >>30% reduction in GFR within 2-3 months after initiation
of an ACE inhibitor or ARB.

Reproduced with pemission of NKF from KDOQI diabetes
and CKD guideline.®

Tuttle, AJKD, 2014
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Screening & Management



LOUISIANA 2026 Diabetes ECHO
DEPARTMENT OF HEALTH

| UACR Testing in CKD

DKD Screening © . Medicare 2006-2017

2 == Al
. . 4 e DM, N0 HTN
* Low CKD awareness in both patients & 2 HTH o M
1 S 40 e NEither
health care providers g
* New renoprotective therapies available 1 =
to alter the course of disease if o | | o
implemented in a timely manner e e e
Nicholas, ASN NephSAP, 2022
By Diabetes
. 100 § — Diabetes, abnomal
* Screening % Dabetesnamal  Follow-Up Testingat 1y
. F 80+ .__. al norm
* T1DM — Annually, starting 5y s/p Dx § 70 o diabetes, normal
* T2DM - Annually, starting at Dx % 2:
. 2 40-
* Screening Tests : 01 o
« Albuminuria (UACR) " 10 e
* SCr&eGFR 0 | e T e R S T Y 0 4,902 )
0 3 ﬂé 9 12

Xu, Ann Int Med, 2024
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Four Pillars of Cardiorenal Ptection

Cardiorenal Protection

[ I ] 1 ] 1 ]

RASI
SGLT2i
NS MRA

GLP-1RA

| Lifestyle Modification & Education I

Zheng, Medicine Today, 2024

Table1 Assambling the four pillars of therapy for cardiorenal protection in patients with chronic kidney disesse (CKDY) associzbed with type 2 disbetes (T20)

Fillar Dedicated trizls in DEID  Clinical owtcomes Guide line-directed indication [7, 8]
(1) RAS-blockade = REMAAL [5] + Reduoce risks of sustained eGFR decline, kidney failum, and heart  » Initiation of an ACEI or an AR for peoplbe with T2D and CEKD
ACEl:s or ARBs » [DMT [&] failure hospitalizstion with moderabeby- to-severely increased albuminuria
« Ayoiding any combination of ACEL, ARB and a direct renin inhibi-
tor therapy in people with CED

» Continue therapy with 2 B AS-blocker in people with CKD, even
when oGFR falls bebow 30 mbmin'1.73 m*

(2) 3GLT-2 inhibitoms »« CREDENCE [15] » Reduoce risks of sustained eGFR decline, kidney failum, heart « Initiation of an SGLT-2 inhibitor in patients with TZD, CEL, and
Canaglifferzin » DAPA-CED [16] failure hospitalizstion, and death attribatable to kidney or cardio- aneGFR = 20 mifmin/1.73 m*
Dapagliffozin » EMPA-KIDMEY [18]  wascular camses » Continue ireatment with an 2G1LT-2 inhibitor even when aGFR falls
Empaglifiozin » Glucose- lowering efficacy atienuoated =t low eGFR below A mimin/1.73 m®, unless this is not tolerated or dialysis is
imitiated
(3) Mon-steroidal MRAs  « FIDELIC-DED [31]  » Redooe risks of sustained oGFR decline, kidney failue, heart « Initiation of finerenone in patients with T2, an eGFR > 20 mlf
Finerenome » FIGARO-DED [32] failure hospitalization, atherosclerotic cardiovasoular events =5 min/l.73 m°, normal serum potassium concentration, and UACR
= FIDELITY [33] will as death from kidney and cardiovascular canses =30 mgfg, despite treatment with 2 maximally tokrated dose of a
RAS blocker
() GLP-1RAs » FLIOW [349] » Reduoce risks of sustained eGFR decline, kidney failume, atharm- « The exact indication of semaglutide remains to he established. afer
Semapluride sclerotic cardiovascular events, End death from kidney or cardio- the publication of FLOW trial
vascular cases
» Glucose- lowering efficacy preserved at low eGFR
» Waight loss

ACET angiviensin-converting-emzyme inhibitor, ARE angicensin-recepior blocker, CKIDY chronic kidney disease, DED disbetic kidney disease, of7FR estimated glomeralar filtration rate, LA Georgianos, Drugs, 2024
1-RA glocagon-like peptide-] recepior agonist, ME4 mineralocorticoid-rece pior antzgonist. BAS enin-2ngiotensin-system, SGLT-2 sodium-glucose co-transporier type 2, T2D type 2 dizbeies.
UACK urinzry albumin-io-creatinine ratio
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DKD Pathogenic Targets for Renoprotection

- Hypertension F—— GLP1R agonist T RAS activity F—RAAS * Atherosclerosis }— GLP1R agonist
MRA inhibitor » Microvascular disease SGLT2 inhibitor
RAAS inhibitor
SGLT2 inhibitor
High sodium intake !
Glomerulosclerosis e Fibrosis e Capillary rarefaction
b o Inflammation e Intima-media thickening
Ex'[racellular _ | SGLT?
volume expansion wkikitaE |
l , Development and { Perfusion géﬂ'g ?gﬁgift
progression of DKD INhIDILOr
1 Creatinine
Dyslipidemia 1+ UACR L
Dysmetabolism
T I Kidney hypoxia ¥
h
GLP1R
agonist ]
SGLT2
Tubulo-interstitial Diabetic inhibitor — = 1 O, consumption . ;
lesions glomerulopalhy Insulin resistance

, I
I Il

Fibrosis F—RAAS inhibitor Inflammation F— GLP1R agonist AGE RAAS inhibitor— “Hyperfiltration < Obesity
y MRA SGLT2 inhibitor SGLT2 inhibitor —
ERA MRA 1
ERA GLP1R agonist

Hyperglycemia F—— GLP1R agonist
SGLT2 inhibitor
Van Raalte, Nat Rev Nephrol, 2024
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HOLISTIC PERSON-CENTERED APPROACH TO T2DM MANAGEMENT

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

SGLT2i with proven HF

PREFERABLY

SGLT2i with primary evidence of reducing CKD progression

benefit in this population

Glycemic Management: Choose
approaches that provide the efficacy
to achieve goals:

Metformin OR Agent(s) including
COMBINATION therapy that provide
adequate EFFICACY to achieve and

maintain treatment goals

Use SGLT2i in people with an eGFR 220 mL/min per 1.73 m?; once initiated should be
continued until initiation of dialysis or transplantation

____________ R - e —

If additional cardiorenal risk reduction or glycemic control
needed, consider combination SGLT2/GLP-1 RA

Consider local Complication
health care surveillance
setting and and

+ASCVD/Indicators of High Risk resouises screening Health behavior

Consider avoidance of hypoglycemia a
priority in high-risk individuals

decision-making modification

GLP-1 RA with
proven CVD benefit

SGLT2i with proven
CVD benefit

Monitoring and

Language matters ongoing review

COMPONENTS OF CARE

©)
(Q% PRINCIPLES OF CARE

Diabetes structured Reducing risk of
education and support GOALS OF CARE hypoglycemia
« Prevent complications
« Optimize quality of life

If additional cardiorenal risk reduction or glycemic
control needed, consider combination SGLT2/GLP-1 RA

Ensure strategies are in place to detect and
optimize management of CV risk factors' including

a" Psychosocial
i . . factors
CVrisk factor screening and surveillance

Social

~ A . :
determinants Avoid underlying . . A
BP lowering of health therapeutic physiology General_llfestyle_i!dwoe: Intensive evidence-
inertia medical nutrition based structured
therapy/eating patterns/ weight management
Lipid lowering physical activity program
Antithrombotic agents Consider medication Consider metabolic
for weight loss surgery
Smoking cessation When choosing glucose-lowering therapies:
Consider regimen with high-to-very-high dual
glucose and weight efficacy

Effective practice and

Consider

Achievement and Maintenance of
Weight Management Goals:

organization of

[ Set individualized weight management goals

2026 Diabetes ECHO

2022
ADA-EASD
Consensus

Davies, Diabetes Care, 2022
(2022 ADA-EASD Consensus)
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USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (in addition to comprehensive CV risk management)*

2026 Diabetes ECHO

T0 AVOID
THERAPEUTIC
INERTIA REASSESS
AND MODIFY TREATMENT
REGULARLY
(3-6 MONTHS)

2022

Goal: Achievement and Maintenance of Glycemic and Weight Management Goals A DA EAS D
+ASCVD? +Indicators of high risk +HF +CKD Glycemic Management: Choose Achie\!ement and Maintenance of
Defined differently across While definitions vary, most Current or prior eGFR <60 mL/min per 1.73 m? OR approaches that provide the Weight Management Goals: co n S e n S u S
CVOTs but all included comprise 255 years of age symptoms albuminuria (ACR 3.0 mg/mmol efficacy to achieve goals: PEET—— :
o . . ) o . Set individualized weight management goals
individuals with established with two or more additional of HF with [30mg/g]). These measurements . : -
. S : : Metformin OR Agent(s) including
CVD (e.g., MI, stroke, any risk factors (including obesity, documented may vary over time; thus, a repeat -
an : . . . COMBINATION therapy that provide . . L
revascularization procedure). hypertension, smoking, HFrEF or HFpEF measure is required to document CKD. adequate EFFICACY to achieve General lifestyle advice: Intensive evidence-
Variably included: conditions dyslipidemia, or albuminuria) and maintain treatment goals medical nutrition based structured
such as transient ischemic . ) g . therapy/eating patterns/ weight management
attack, unstable angina, : Cons@er' av'olda'nce 9f h'ypo'g!ycemla a physical activity program
e +CKD (on mafx::l::!;x:sll)eraled dose priority in high-risk individuals ‘
: 0 i
L asyn::)to:a.llc CLLLEY] | Consider medication Consider metabolic
SHeyaseass -~ PREFERABLY In general, higher efficacy approaches for weight loss surgery
. i . have greater likelihood of achieving p
with proven SGLT2i® with primary evidence of glycemic goals : : .
. e HF benefit reducing CKD progression . ) When choosing glucose-lowering therapies:
+ASCVD/Indicators of High Risk P, N ) Efficacy for glucose lowering Consider regimen with high-to-very-high dual
in this Use SGLT2i in people with an eGFR . A N
population 220 mL/min per 1.73 m% once initiated Very High: glucose and weight efficacy
GLP-1 RA* with proven SGLT2iS with proven should be continued until initiation Dulaglutide (high dose), I
CVD benefit CVD benefit of dialysis or transplantation Semaglutide, Tirzepatide
_GI._P ; RI\ B h_ R _C;D; 'f_'_f' Insulin Efficacy for weight loss
SGI.TZ-i not t:lltra'tl;zv:: contraie::it:l:tled T a0 T A Ve.ry Hiqh: :
If HbA,_above target L Injectable (GLP-1 RA/Insulin) Semaglutld.e. Tirzepatide
High: High:
If HbA,, above target, for patients GLP-1RA (not listed above), Metformin, Dulaglutide, Liraglutide
. . . L on SGLT2i, consider incorporating a SGLT2i, Sulfonylurea, TZD Intermediate:
« For patients on a FiLP—l.RA consider adding SGLTZi with GLP-1 RA or vice versa Intermediate: GLP-1RA (not listed above), SGLT2i
proven CVD benefit or vice versa DPP-4i N .
. TIDA .eutral. )
DPP-4i, Metformin
2 l v
[ If additional cardiorenal risk reduction or glycemic lowering needed ]— —[ If HbA, above target ]
* In people with HF, CKD, established CVD or multiple risk factors for CVD, the decision to use a GLP-1 RA or SGLT2i with proven benefit should be independent of background use of metformin; 1 A strong Identify barriers to goals: DaVieS, Diabetes Car e, 2022
recommendation is warranted for people with CVD and a weaker recommendation for those with indicators of high CV risk. Moreover, a higher absolute risk reduction and thus lower numbers needed to treat

« Consider DSMES referral to support self-efficacy in achievement of goals
« Consider technology (e.g., diagnostic CGM) to identify therapeutic gaps and tailor therapy
« |dentify and address SDOH that impact achievement of goals

are seen at higher levels of baseline risk and should be factored into the shared decision-making process. See text for details; » Low-dose TZD may be better tolerated and similarly effective; § For SGLT2i, CV/
renal outcomes trials demonstrate their efficacy in reducing the risk of composite MACE, CV death, all-cause mortality, MI, HHF, and renal outcomes in individuals with T2D with established/high risk of CVD;
# For GLP-1 RA, CVOTs demonstrate their efficacy in reducing composite MACE, CV death, all-cause mortality, MI, stroke, and renal endpoints in individuals with T2D with established/high risk of CVD.

(2022 ADA-EASD Consensus)
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KDIGO 2022 Clinical Practice Guidelines —
Diabetes Management in CKD

I

Lipid management Additional
risk factor
control
/ T}:\
Additional
Glycemic Blood drugs with
control pressure control heart and
kidney
protection
First-line
%*l o > drug
@ therapy
GLP-1 RA Antiplatelet therapies ns-MRA
(T2D) (ASCVD) (T2D) Lifestyle
2@y O (B =
/4 (W v
Q)OO (- . 2 P
Metformin SGLT2 inhibitors RAS blockade Statin
(T2D) (T2D) (HTN)

Regular
risk factor
reassessment
(every 3-6
months)

and self-
management

)
s 5 o o

Diet Exercise

Diabetes with CKD

Smoking cessation Weight

Navaneethan, Ann Int Med, 2023

PLi

Lifestyle
Healthy diet Physical activity
SGLT2i Metformin
First-line (Initiate if eGFR =20; (if eGFR =30)
drug therapy continue until dialysis

or transplant)

8@
%9 @

Regular reassessment
of glycemia, albuminuria,
BP, CVD risk, and lipids

. GLP-1 RA if needed to
Additional achieve individualized
risk-based glycemic target

therapy
ol N~

normal potassium

ol

Other glucose-lowering
drugs if needed to
achieve individualized
glycemic target

@

Nonsteroidal MRAT if
ACR =30 mg/g and

2026 Diabetes ECHO

%)

Smoking cessation

RAS inhibitor at maximum
tolerated dose (if HTN*)

© PCE

Dihydropyridine CCB

and/or diuretic* if
needed to achieve
individualized
BP target

Qe

Steroidal MRA if
needed for resistant
hypertension
if eGFR =45

M=
O =

Weight management

Regular
risk factor
reassessment
(every 3-6
months)

Moderate- or
high-intensity statin

&

Antiplatelet Ezetimibe, PCSK9i,
agent for or icosapent ethyl if
clinical ASCVD indicated based on

% ASCVD risk and lipids

&

T2D only

All patients
(T1D and T2D)

Navaneethan, Ann Int Med, 2023




LOUISIANA 2026 Diabetes ECHO

DEPARTMENT OF HEALTH
American From: Perspectives on Chronic Kidney Disease With Type 2 Diabetes and
Diabetes Risk Management: Practical Viewpoints and a Paradigm Shift Using a Pillar
- Association. Approach
Clin Diabetes. 2023;41(4):553-566. doi:10.2337/cd22-0110
4 Screen/Diagnose/Monitor ) Pillar Approach ? / T2D/CKD Treatment Guidelines\
» T2D: Screen for CKD yearly from Multiple drugs at same : Authors’ perspectives with reference to:
diagnosis (ADA-KDIGO consensus time targeting >1 disease « ADA, 2023 and 2022

pathway; reduces treatment

report, 2022); for DR, screen every
start delays; still hypothetical

1-2 years from T2D diagnosis and
repeat as needed per ADA (2023)
guidelines

« T2D + CKD: Monitor 1-4 times/year
depending on CKD stage

» KDIGO, 2022 and 2012
* ADA-KDIGO consensus report, 2022

\- NICE, 2021 /

« Screen if high risk

. 4

Main Themes/ @ Y
Concepts Relevant Response Markers
. i « UACR: marker of kidney damage
(" Refer (Nephrology Services) ) to CKD_ Associated (higher the UACR = worse the
- Early versus late referral is beneficial With T2D kidney damage)

(reduced mortality and
hospitalizations;
better dialysis preparation)

* eGFR: marker of kidney function
(lower the eGFR = worse the
kidney function)

 Treatment guidelines provide

: : * Use KDIGO heat map to
f;erae?/gretalled guidansaoniyrar % determine clinical significance of
/ Linear Approach UACR/eGFR value
« Barriers to early referral: . o :
PCP nonadhergnce to treatment Add/remove drugs as needed Essoeovere ?lbﬁﬂglg”_a’ {ed!JCt'o?
guidelines, shortage of nephrologists, based on toxicity and efficacy, EKD/B Mg Ve =SIOWIRGC
ineffective communication between (i.e, first- and second-line REGgIeSSIOn
PCPs and nephrology services drugs); period of “wait and » Using several markers

see”; familiar approach simultaneously is most predictive
L y N J . _4
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Initial kidney-protective therapy in patients with type 2 diabetes mellitus and kidney disease

Patient with DKD on a maximally tolerated
dose of an ARB or ACE inhibitor

Reasons to use a specific medication

Finerenone:
¢ = HFpEF or HFmrEF

Injectable semaglutide:
= Obesity
= Poor glycemic control (regardless of eGFR)
= Use of insulin therapy (semaglutide may
permit reduction or cessation of insulin)

Does the patient have heart failure?

l
\ |

Yes No

v v

Initiate therapy with
an SGLT-2 inhibitor*

SGLT-2 inhibitors:
= Poor glycemic control (provided eGFR is
245 mL/min/1.73 m2)

Does the patient have preexisting ASCVD or
a calculated 10-year ASCVD risk =20%?

I
I |
Yes No

v v

Does the patient have 1 or
more of the following?
= Obesity
= Poor glycemic control and
eGFR <45 mL/min/1.73 m2
= Use of insulin therapy
l
[ | [ I
Yes No Yes No

v v v v

Is the patient's UACR 230 mg/g?

Initiate therapy with a
GLP-1 receptor agonist"

Initiate therapy with either
an SGLT-2 inhibitor or a
GLP-1 receptor agonist*Y

Initiate therapy with 1 of the
following 3 medications:
= Finerenone®

Continue therapy with an
ARB or ACE inhibitor

A General Rx Approach

Some authorities recommend

an SGLT-2 inhibitor in all patients
with DKD, despite the lack of
direct evidence in patients

with normoalbuminuria

= GLP-1 receptor agom’stq'
= SGLT-2 inhnibitor®

Refer to inset box for
compelling reasons to
choose a specific agent

v v v v v

Reassess UACR, electrolytes, and creatinine in 2 to 4 weeks®. Criteria provided in this algorithm can be used to make further adjustments to the
therapeutic regimen, including additional kidney-protective medications.

A1C: glycated hemoglobin; ASCVD: atherosclerotic cardiovascular disease; DKD: diabetic kidney disease; eGFR: estimated glomerular filtration rate; GLP-1: glucagon-like peptide 1; HFmrEF: heart failure with mildly reduced efection fraction; HFpEF:
heart failure with preserved ejection fraction; MRA: mineralocorticoid receptor antagonist; SGLT-2: 2; UACR: urine albumi reatinine ratio.

* Most experts would use or which are the 3 SGLT-2 inhibitors that have been shown to prevent adverse kidney outcomes in patients with DKD. SGLT-2 inhibitors increase the risk of genital infections and may
also be associated with a higher incidence of lower limb (noted with although such s are uncommon). Patients with 3 prior history of or risk facters for genital infections or lewer limb amputation may reasonably
choose not to take an SGLT-2 inhibitor. In addition, SGLT-2 inhibitors should not be initiated in patients with eGFR <20 mL/min/1.73 m?. SGLT-2 inhibitors can cause normoglycemic diabetic ketoacidosis, particularly in patients who become acutely ill or
hypevolemic, ar during periods of starvation.

9 Most experts would use subcutanesus semaglutide, which Is the GLP-1 receptor agonist that has been shown to prevent adverse kidney outcomes In patients with DKD. GLP-1 receptor agonists should be avoided in patients with a history of
pancreatitis and in those with a personal or family history of medullary thyroid cancer or multiple endocrine neoplasia. In addition, GLP-1 receptor agonists should be used with caution In underweight patients and can exacerbate gastroparesis; patients
with this condition may reasanably chaose not to take a GLP-1 receptor agonist. If a GLP-1 receptor agonist Is Initiated in a patient with controlled A1C wha Is using insulin, the dose of insulin may need to be reduced; refer to UpToDate content on
management of patients with type 2 diabetes for details.

A Finerencne should be avoided if the serum potassium is >5.0 mEg/L or the eGFR is <25 mL/min/1.73 m2.

© The UpToDate authors prefer rapid sequencing of these agents, hence follow-up 2 to 4 weeks after initiating a medication, although not all experts agree with this approach. In addition, if rapid follow-up is not feasible, some experts elect to start 2
y-protective rather than following patients at longer/delayed intervals.

UpToDate

2026 Diabetes ECHO

Kidney
Protection

GLP-1 RAs Glucose

Control

MRA
ACE/ARB

SGLT2i

\

Metformin

Hypertension
Control

Gaddy, Disease-a-Month, 2025
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Take Home Points

* Not every subject with DM gets DKD, * BP & Glc control remain mainstays of

but albuminuria largely identifies & management!
ggﬁggﬁlstlcates those that do. - * Renoprotective interventions offer the
o . opportunity to alter the course of
* DKD is a relatively late systemic disease!
complication of systemic disease. — « ACEi/ARB
Look for other end-organ e +SGLT?]
complications of DM! e + GLP1R Agonists
* Higher albuminuria levels are * + Nonsteroidal MRA
worse CV outcomes! additional benefits.
* DKD is typically diagnosed clinically =« consider interactive comorbidities
Refer subjects with atypical clincal when managing patients with DKD

]E%l‘élsf'sé}z/l;Ob/Yggf;IO/OQ)’fOF evaluation (e.g. HTN & ApolL1 risk allele status).
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KIDNEY FAILURE RISK EQUATION (KFRE)
https://kidneyfailurerisk.com/

STAGES CAUSES STATS  THE EQUATION INTERPRETATION ¥ CALCULATORS BENEFITS OF EARLY INTERVENTION

THE KIDNEY FAILURE RISK EQUATION

Find out your real risk of kidney failure

WATCH

oo e A 0900 ARN MORE ABOUT

RISK CALCULATOR YOUR KIDNEYS

Original Investigation

ONHINE FRST L. . Multinational Assessment of Accuracy of Equations
A Predictive Model for Progressmn for Predicting Risk of Kidney Failure
of Chronic Kidney Disease to Kidney Failure A Meta-analysis

Tangri, JAMA, 2011 Tangri, JAMA, 2016
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