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● Review the evidence for the four pharmacologic pillars for proteinuria reduction 

in chronic kidney disease and diabetic kidney disease.

● Evaluate initiation strategies for combination kidney-protective therapy.

● Identify clinical scenarios warranting avoidance, dose modification, or 

temporary discontinuation of antiproteinuric agents.

● Extrapolate the evidence — and its gaps — to the kidney transplant population.

Objectives:



IDF DIABETES ATLAS

Diabetes Estimates Around The World 

Diabetic kidney disease develops in up to 40% of patients who have 

diabetes and is the leading cause of CKD worldwide.



Pathophysiology of Proteinuria: From Barrier Breach to Nephron Loss

Glomerular 
Barrier Failure

•Insult (hyperglycemia, HTN, immune) →

•podocyte effacement + GBM damage

•→ albumin leak

Maladaptive 
Hemodynamics

•Nephron loss →

• hyperfiltration →

•↑ AngII →

•↑ intraglomerular pressure →

•→ segmental sclerosis

Tubular Toxicity 
of Filtered 
Proteins

•Proximal tubule overwhelmed by 
protein reabsorption →

• inflammation (NF-κB), oxidative stress, 
complement activation →

• tubular cell injury and death →

•chemokine release recruits 
inflammatory cells

Fibrosis → 
Nephron Death

•Chronic tubular injury →

• fibroblast activation →

• interstitial fibrosis →

• capillary loss + hypoxia →

•self-amplifying nephron loss →

•ESKD

Proteinuria is not a bystander — it is a self-

perpetuating injury loop. 

Breaking the cycle is the rationale for aggressive 

pharmacologic intervention.



1. Predicts Progression

• Higher levels → faster 
eGFR decline

• Clear dose–response 
relationship

2. Drives Kidney Injury

• Tubular toxicity → 
inflammation → fibrosis

• Leads to irreversible 
nephron loss

3. Treatment Target

• ↓ Albuminuria → ↓ risk 
of kidney failure

• Strong surrogate 
endpoint in trials

4. Beyond the Kidney

• ↑ CV events and 
mortality—even at low 
levels

Why Proteinuric CKD Demands Attention

• Changes seen within 6 months

• Precede measurable GFR decline

• Enables faster trials & early decisions
Early Signal

• Proteinuria drives injury (not just a marker)

• → Tubular damage → inflammation → fibrosis

• Reduction interrupts disease progression
Biological Link

• Strong association with ESKD risk

• Valid across populations & CKD types

• Confirmed in large meta-analyses
Consistent Evidence

Albuminuria As A Valid Early Endpoint 
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RASI: The Landmark Evidence

RENAAL & IDNT (NEJM 2001)

• Losartan (RENAAL): T2DM + 
macroalbuminuria → ↓ 
ESRD 28%, ↓ composite 16%

• Irbesartan (IDNT): T2DM + 
HTN + nephropathy → ↓ 
doubling sCr 33%

• Both trials: benefit 
independent of BP lowering

• All used maximum tolerated 
dose — dose matters

• Titrate to max tolerated dose — every trial did

• sCr rise ≤30% without hyperkalemia: expected, do NOT stop

• Never combine ACEi + ARB 

• Check K⁺ and sCr 2–4 weeks after start/dose change

• Continue at eGFR <30: mortality benefit still present

Practical Prescribing Rules

Patients who had RASI stopped and restarted (for AKI or hyperkalemia) had better outcomes long-term than those who never restarted



ACEi/ARB Cautions in Kidney Transplant

___

Hyperkalemia

Early Post-
Transplant AKI

Anemia

Hemodynamic 
AKI

No Proven 
Hard-Outcome 

Benefit

Transplant 
Renal Artery 

Stenosis



RASI in Kidney Transplant — Hesitation vs. Evidence

Why Clinicians Hesitate

• Hyperkalemia: additive with tacrolimus + TMP-SMX

• AKI risk in volume-depleted or borderline-perfused 
grafts

• Erythropoietin suppression → post-KT anemia

• Hypotension in patients with CNI-related volume 
sensitivity

• Fear of reducing allograft perfusion pressure

What the Evidence Actually Shows

• Retrospective cohort (n=500, age ≥60): RASI within 1 
year → ↓ graft loss (HR 0.62, p=0.047)

• RASI within 1 year post-KT associated with lower AKI 
rates

• Meta-analysis (Hiremath, AJKD 2017): trend to benefit, 
RR 0.76

• Most hesitation is expert opinion / tradition, not RCT 
evidence

Avoid RASI in first 4–8 weeks post-KT; consider at 1–3 months once eGFR stable — monitor K⁺ closely with tacrolimus



RASI in Kidney Transplant: Meta-analysis of Graft Outcomes

Summary RR 0.76 (95% CI 0.49–1.18) — trend to benefit; evidence limited but supports cautious use post-KT

Hiremath et al., AJKD 2017 — RAS blockade and long-term clinical outcomes in kidney transplant recipients (meta-analysis of RCTs)



Retrospective, longitudinal, cohort study of 500 patients 
age ≥60 years

About half with CKD due to diabetes mellitus
 

Initiation of ACEI/ARB within one year of transplant is 

associated with lower risk of AKI and graft loss

Elderly pts with a KT on ACEI/ARB within 
one year of transplant had lower risk of 
graft loss compared to elderly kidney transplant 

recipients who were not on ACEI/ARB at one year 
post-transplant (HR=0.62, CI 0.38–0.99, p = 0.047).
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Alicic et al. AJKD 2018
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Inhibition of Sodium-Glucose Co-Transporter-2

Inhibiting SGLT2 in the 

proximal renal tubules

Reduces reabsorption of 

filtered glucose from the 

tubular lumen 

Alicic et al. AJKD 2018



Why SGLT2 Inhibitors Work in the Kidney

Net Effects

↓ Albuminuria

↓ eGFR decline slope

↓ ESRD risk

↓ CV death

↓ HF hospitalization

↓ Renal progression

Tubuloglomerular feedback restoration

• ↑ Na⁺ delivery to macula densa → 
reverses afferent dilation → ↓ 
intraglomerular pressure

Reduced proximal tubule glucotoxicity

• Less oxidative stress, less 
tubulointerstitial injury, less proximal cell 
hypertrophy

Natriuresis & volume effects

• Modest BP reduction, weight loss, ↓ 
sympathetic tone

Metabolic & anti-inflammatory effects

• ↓ uric acid, anti-fibrotic signaling, 
possible mitochondrial protection



Cardiovascular Mortality Benefits

Wojcik and Warden. Current
 Cariology Reports, 2019



CREDENCE: First Dedicated CKD Trial for SGLT2i

T2DM, eGFR 30–90, UACR 300–5000 mg/g — all on max-tolerated ACEi or ARB  |  Canagliflozin 100 mg vs. placebo  |  
N = 4,401  |  34 countries  |  Stopped early for overwhelming efficacy

−30%
ESRD / 2× sCr / renal-CV death

(primary composite)

−34%
ESRD / 2× sCr / renal death

−32%
ESRD alone

Perkovic et al., NEJM 2019 — CREDENCE trial



CREDENCE: Kidney Outcomes — Canagliflozin vs. Placebo

• Canagliflozin preserved ~5 mL/min/1.73m² more than 
placebo by 42 months

• NNT ≈ 22 over ~2.6 years to prevent 1 primary event

• ~3–5 mL/min drop at start: hemodynamic, expected

• Significant and sustained UACR reduction from baseline 
throughout follow-up



SGLT2i: Kidney Outcome Trials at a Glance

Trial / Drug Population Key Kidney Result RRR

EMPA-REG
(Empagliflozin)

T2DM + ASCVD ↓ eGFR decline; ↓ new macroalbuminuria ~46% renal composite

CANVAS
(Canagliflozin)

T2DM + high CV risk ↓ UACR; slower eGFR slope ~40% renal composite

CREDENCE
(Canagliflozin)

T2DM, eGFR 30–90
UACR 300–5000

↓ ESRD, doubling sCr, renal death 30% (stopped early)

DAPA-CKD
(Dapagliflozin)

CKD ± DM
eGFR 25–75

Benefit in DM AND non-DM CKD; IgA Neph 
subgroup

39% (stopped early)

EMPA-KIDNEY
(Empagliflozin)

CKD, eGFR ≥20
UACR ≥200

Broadest population; benefit regardless of DM 28%



SGLT2i Beyond Diabetes: DAPA-CKD & IgA Nephropathy

DAPA-CKD (NEJM 2020) — Key Points

• N=4,304 | eGFR 25–75 | UACR ≥200 mg/g | ~32% 
without T2DM

• ↓ 39% primary composite (≥50% eGFR decline, 
ESRD, CV/renal death)

• Benefit consistent: DM AND non-DM subgroups

• IgA nephropathy subgroup: significant benefit — 
now KDIGO 2024 guideline

• Trial stopped early for benefit

EMPA-KIDNEY (NEJM 2023)

• Broadest CKD population enrolled to date: eGFR ≥20

• 28% RRR in kidney progression or CV death regardless 
of diabetes status

• Even eGFR 20–45 subgroup: clear benefit

• No lower eGFR limit for kidney protection (efficacy 
ends <20, but don't stop arbitrarily)

DAPA-CKD visual abstract: 14.5% (placebo) vs. 9.2% (dapagliflozin) primary composite — NNT ≈ 19 over ~2.4 years



SGLT2i: Safety — What to Counsel and When to Stop

Generally Well-Tolerated

• UTI rates: similar to placebo in all major RCTs

• AKI rates: similar or lower than placebo

• Amputation signal (canagliflozin in CANVAS) — not 
replicated in CREDENCE

• Volume depletion: modest; mainly relevant if on 
diuretics

• Fournier's gangrene: ~12 cases on SGLT2i in trials vs. 
1,500+/year population background

Counsel Every Patient About

• Genital mycotic infections — most consistent AE across 
all agents

• Hygiene counseling cuts risk: 4.8% vs. 40.8% without 
advice

• Euglycemic DKA — hold peri-operatively, during 
prolonged fasting, serious illness

• Sick-day rules: hold if vomiting, diarrhea, or unable to 
drink

• eGFR dip at start: hemodynamic, expected — do not 
stop

SGLT2i can be continued to eGFR 20 for kidney protection — efficacy ends below 20, but don't stop for eGFR drop alone



SGLT2i Post-Transplant: The Safety Picture

The core concern: UTIs are already prevalent post-KT

• 25% of KT recipients have a UTI by year 1 — even without SGLT2i

• Immunosuppression increases risk of ascending infection, atypical organisms, urosepsis

What the observational data show (18 studies, Bellos 2024; Halden RCT 2019)

• UTI incidence on SGLT2i post-KT: 6–20% — similar to background rates

• Genital infections: only 2–3 cases across all studies — lower than general DKD trials

• Drug discontinuation: 0–20%; most common reasons: cost, AKI, UTI — not genital infection

• eGFR and tacrolimus levels: stable in follow-up across studies

Halden 2019 (RCT, n=44, 24 weeks): safe; 3 UTIs, 1 genital infection, no urosepsis

Schwaiger 2019 (n=14): 5 UTIs in first 4 weeks — monitor closely early on



SGLT2i Post-Transplant: A Practical Approach

When to Consider

• Stable allograft function: eGFR ≥20, no AKI in past 4–
8 weeks

• At least 3–6 months post-transplant — past early 
vulnerability window

• No active UTI, recent urosepsis, or recurrent 
candiduria

• PTDM or pre-existing T2DM with proteinuria

• Patient motivated and able to recognize sick-day 
symptoms

Counsel Every KT Patient On

• Genital hygiene — reduces infection risk dramatically

• Sick-day rules: hold if vomiting, dehydrated, AKI, fasting 
before procedure

• Signs of UTI: report early, don't self-treat

• Euglycemic DKA risk: especially with steroid taper or 
missed meals

• Volume depletion: may need diuretic dose reduction

No dose adjustment needed for immunosuppressants | No tacrolimus/mycophenolate PK interaction | Closest monitoring in first 4 weeks



Potential Mechanisms of SGLT2i Benefits

• Restoring tubuloglomerular feedback

• Restoring solute delivery to the macula densa, reversal of afferent vasodilation. 

• Mitigate hyperglycemia related tubulointerstitial injury

• Decreased glucose uptake in proximal tubular cells

• Lower blood pressures and weight loss

• Natiuretic effect



Adverse Events - Canagliflozin - Risk of Limb Amputation

In the Credence study, regular foot exams were 
implemented 







12 cases on SGLT2i vs 6 REPORTED to FDA in those not on SGLT2i when there are over 1500 cases per year of FG in the US

Adverse Events - Canagliflozin - Risk of Fournier’s Gangrene



Hygiene and Genital Infections

4.8% (advice) 
vs.

40.8% (no advice)!!!

Giving advice on hygiene helps prevent genital mycotic infections!



Study/Drug Increased 
Amputation 

Risk

Increased 
DKA Risk

Increased 
Genital 

Infection Risk

Increased UTI 
Risk

EMPA-REG - 
Empagliflozin

X X ✓ X

CANVAS - Canagliflozin ✓ ✓ ✓ X

CREDENCE - 
Canagliflozin

X ✓ ✓ X

DECLARE - TIMI -  
Dapagliflozin

X ✓ ✓ X

Summary of the Adverse Events



Identifying and Addressing Knowledge Gaps in Transplant Care

Is it safe to start 
SGLT2i?

When is it safe to 
start ACE or ARBs?

What to do with 
Immunosuppressive 
meds when a patient 

has an infection?

What to do with 
immunosuppression 

with cancer?

Is it safe to give 
GLP1-RA?

Changes in medicine 
from Covid

What vaccines 
should transplant 
patients receive?

What to do with 
immunosuppression 

once back on 
dialysis?



Effects of SGLT2 Inhibitors on Kidney-Related Outcomes

McGuire,D. et al. Jama Cardio 2021

Overall positive 

kidney outcomes 

throughout all large 

randomized clinical 

trials

---

However, 

previously limited 

data on patients 

with KT



Benefits - Cardiovascular and Kidney 

Leoncini,G. et al. Int. J. Mol. Sci. 2021

SGLT2 inhibitors: Benefits



Similar Rates of 
UTIs (18%)

Higher Rates of 
Genital 

Infections

No Diff. in 
Volume 

Depletion or AKI

Adverse Events 
from Empa-Reg



Adverse Events - CANVAS

Higher Rates of 
Amputation

Higher rates of 
Genital Infections in 

both males and 
females

Similar Rates 
of UTI



Adverse Events - CREDENCE

UTI 245/2200 221/2197 48 45 1.08 (0.90-1.29)

Mycotic Infections
         Males
         Females

28/1439
22/761 

3/1466
10/731

8.4
12.6

0.9
6.1

9.3 (2.8-30.6)
2.1 (1.00-4.45)

Higher rates of 
Genital Infections in 

both males and 
females

Similar Rates 
of UTI



Concerns in Kidney 
transplant patients

UTIs; 
Candiduria

Genital 
Infections

Volume 
depletion

DKAAmputation Risk 

?same renal benefits?
Dose adjustments - 
Fluctuations in renal 

function

Limited Data



UTI Rate Post-Transplant

Clinical implication

• UTI fear should not reflexively preclude SGLT2i use post-KT

• Screen for active infection before starting; counsel on 
hygiene

• Stop temporarily for UTI; restart once resolved

Ariza-Heredia et al. Ann Transplant, 2013

Time to first UTI:
25% of transplant recipients had a UTI by the first year



Adverse Events in the First Few Major SGLT2i Trials

Study/Drug Increased Genital 
Infection Risk

Increased UTI Risk

EMPA-REG - Empagliflozin ✓ X

CANVAS - Canagliflozin ✓ X

CREDENCE - Canagliflozin ✓ X

DECLARE - TIMI -  Dapagliflozin ✓ X



Safety Of SGLT2i In Patients With A Kidney Transplant

Halden et al. Diabetes Care, 2019



Adverse events in all patients randomized

Halden et al. Diabetes Care, 2019

1 patient with 
genital infection

Similar events of 
UTI, 1 had urosepsis



Some more on kidney transplant patients 14 patients on SGLT2i -> followed for 1 year 

Schwaiger. et al. Am J Transplant., 2019 

Bioimpedance spectroscopy revealed a reduction of 

approximately 1 L in extracellular and total body fluid 

volume by 4 weeks, and a reduction in fat mass 

throughout the entire follow‐up. 

The fluid parameters, however, returned to baseline 

after 4 weeks.

2 patients dropped out due to recurrent UTIs

Bacterial UTIs occurred in 5 patients throughout follow‐up; 3 in the first 4 weeks 

1 patient with balanitis



Another Case series of 10 patients - Kidney and Kidney-Pancreas

Rajasekeran, et al. Diabetes Care, 2017

● Pts with good renal function

● NO UTIs

● NO mycotic infections 

● No AKIs observed



Many observational studies since 2019… 18 studies 

Bellos, I, et al. Clinical Medicine, 2024

UTIs ranging from 6-20% 

Drug discontinuation from 0-20%

Most common reasons for SGLT2i 

discontinuation 

1. Drug cost

2. AKI/CKD progression

3. Urinary tract infection

Only 2-3 mycotic/genital infections



SGLT2i Post-Transplant: The Safety Picture

The core concern: UTIs are already prevalent post-KT

• 25% of KT recipients have a UTI by year 1 — even without SGLT2i

• Immunosuppression increases risk of ascending infection, atypical organisms, urosepsis

What the observational data show (18 studies, Bellos 2024; Halden RCT 2019)

• UTI incidence on SGLT2i post-KT: 6–20% — similar to background rates

• Genital infections: only 2–3 cases across all studies — lower than general DKD trials

• Drug discontinuation: 0–20%; most common reasons: cost, AKI, UTI — not genital infection

• eGFR and tacrolimus levels: stable in follow-up across studies

Halden 2019 (the only small RCT, n=44, 24 weeks): safe; 3 UTIs, 1 genital infection, no 

urosepsis

Schwaiger 2019 (n=14): 5 UTIs in first 4 weeks; 2 dropped out — monitor closely early on



SGLT2i Post-Transplant: A Practical Approach

When to Consider

• Stable allograft function: eGFR ≥20, no AKI in 

past 4–8 weeks

• At least 3–6 months post-transplant — past 

early vulnerability window

• No active UTI, recent urosepsis, or recurrent 

candiduria

• PTDM or pre-existing T2DM with proteinuria

• Patient motivated and able to recognize sick-

day symptoms

Counsel Every KT Patient On

• Genital hygiene — reduces infection risk 

dramatically

• Sick-day rules: hold if vomiting, dehydrated, AKI, 

fasting before procedure

• Signs of UTI: report early, don't self-treat

• Euglycemic DKA risk: especially with steroid taper 

or missed meals

• Volume depletion: may need diuretic dose 

reduction

No dose adjustment needed for immunosuppressants | No known tacrolimus/mycophenolate PK interaction | Closest monitoring 

in first 4 weeks



Consider before prescribing SGLT2i

6-12 months after KT with stable kidney function

No history of recurrent UTIs or genital infections and a 6 month 
UTI free period

Caution in use with those with PVD

Avoid in those with issues with hypotension and volume depletion 
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Finerenone: Evidence and Why It's Different from Spironolactone

FIDELIO-DKD & FIGARO-DKD

• FIDELIO: eGFR 25–75, UACR 300–5000 mg/g, T2DM, 
on max RASI → kidney composite ↓18%

• FIGARO: broader eGFR, UACR ≥30 → CV composite 
↓13%; kidney progression ↓23%

• FIDELITY (pooled): ↓ composite kidney/CV 
outcomes, ↓ UACR ~31%

• All enrolled on background max RASI — designed as 
add-on therapy

Non-Steroidal Advantage

• High MR selectivity — no glucocorticoid, androgen, 
progesterone off-target effects

• Less gynecomastia vs. spironolactone; less erectile 
dysfunction

• Lower hyperkalemia rate than steroidal MRAs in 
comparable populations

• Different tissue distribution — strong cardiac and renal 
MR blockade

Finerenone adds benefit on top of RASI + SGLT2i — FIDELITY sub-analyses show complementary, not redundant, effect



Limited Data on Ns-MRAs in patients with KT
• Overall MRAs are underutilized in kidney transplant recipients; largely due to concerns with 

hyperkalemia and volume depletion! 

• Lack of data of NsMRAs in this 

population

• No known interactions with 

immunosuppressive therapy

• Thought to have benefits in the 

prevention of ischemia 

reperfusion injury and AKI-

induced CKD

Girierd,GS Jaisser, F. NDT. 2018



MRA benefits in 
prevention of acute 

and chronic CNI 
toxity: induced 

arteriolar injury and 
IFTA in animal studies

MRA benefits for CNI toxicity

Girierd,GS Jaisser, F. NDT. 2018



Spironolactone Use In Patients With Kidney Transplant: 

Safe But Limited Long-Term Benefit

Mortensen,L. et al. CJASN 2024

1-4 years post txp



MRAs in Kidney Transplant — Underutilized for Good and Bad Reasons

Why They're Underused

• Hyperkalemia: tacrolimus + TMP-SMX + RASI already 
raises K⁺

• Fear of volume depletion in patients with fragile 
graft hemodynamics

• Expert habit — not protocol-driven

• No RCT data in KT recipients for finerenone

What the Evidence Does Show

• Animal data: MRAs reduce CNI-mediated arteriolar 
injury and IFTA

• Spironolactone (CJASN 2024, Mortensen, n=500): safe 
1–4 yrs post-KT; limited long-term benefit signal

• Finerenone: no known PK interaction with tacrolimus 
or mycophenolate

• Thought to be beneficial in preventing ischemia-
reperfusion injury and AKI-induced CKD transitions

Finerenone post-KT: rational extrapolation — start 10 mg only if K⁺ <5.0, eGFR stable; recheck K⁺ at 4 weeks; avoid with other K-sparing 
agents



Finerenone: How to Start and What to Watch

Indication

• T2DM + CKD with eGFR ≥25 and UACR ≥30 mg/g on maximally tolerated RASI

Starting dose

• 10 mg/day if eGFR <60 or K⁺ ≥4.8 mEq/L at initiation

• 20 mg/day if eGFR ≥60 and K⁺ <4.8 mEq/L

Hyperkalemia monitoring

• Recheck K⁺ at 4 weeks; hold if K⁺ >5.5 mEq/L; titrate up if K⁺ <4.8 and tolerated

Drug interactions

• Strong CYP3A4 inhibitors (ketoconazole, clarithromycin): avoid — markedly ↑ finerenone levels

• Do NOT combine with spironolactone, eplerenone, or other K⁺-sparing diuretics

No known interaction with tacrolimus or mycophenolate
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Kidney Outcomes 

from Major CV Trials 

and then Came 

FLOW 



FLOW: Semaglutide in CKD (NEJM 2024)

Clinical Scenario

T2DM + CKD (eGFR 50–75 + UACR ≥300, or eGFR 25–<50 + UACR ≥100 mg/g) | Semaglutide 1 mg SC weekly vs. 
placebo | N = 3,533 | Median 3.4 yrs | First dedicated GLP-1 RA kidney outcomes trial | Stopped early for benefit

−24%

Major kidney disease events
(primary composite)

−20%

CV death or major
adverse CV events

−47%

Rate of eGFR decline
(slope benefit)

Semaglutide is the ONLY GLP-1 RA with an FDA indication for CKD risk reduction | Benefit consistent whether or not patients were also on 
an SGLT2i



FLOW: eGFR Trajectory and Event Rates

Primary composite events

• 18.7% semaglutide vs. 23.2% placebo

• 5.8 vs. 7.5 events per 100 patient-years

eGFR slope benefit

• Difference in mean annual decline: 1.16 
mL/min/1.73m²

• Consistent whether or not patient on SGLT2i

Trial stopped early at interim — overwhelmingly 
positive

Perkovic et al., NEJM 2024 — FLOW trial. HR 0.76 (95% CI 0.66–0.88), P=0.0003 for primary composite. Difference in mean annual eGFR decline: 1.16 
mL/min/1.73m² (95% CI 0.86–1.47, P<0.001)



GLP-1 RA: Which Agent Has Kidney Data?

Agent Key Trial Kidney Evidence Status

Semaglutide FLOW (2024)
24% ↓ major kidney events; 47% ↓ eGFR 
slope

FDA CKD indication ✓

Liraglutide LEADER (2016) ↓ new macroalbuminuria; ↓ UACR No dedicated KD indication

Dulaglutide REWIND (2019) ↓ UACR; ↓ progression to macroalbuminuria No dedicated KD indication

Tirzepatide
(dual GIP/GLP-1)

SURPASS-CVOT Promising signals; no dedicated kidney trial yet Await FLOW-equivalent trial

Exenatide /
Lixisenatide

Various No demonstrated kidney benefit Avoid eGFR ≤30



GLP-1RA Use In Those With A Kidney Transplant

Adverse Effects that can be 
amplified in the transplant 

population?

Interactions with 
immunosuppression 

medications? 



GLP-1RA 

Data

10 retrospective 

studies that 

included KT 

recipients

Riehl-Tonn,V. et al. Canadian 

Journal of Kidney Health and Disease, 2024



Overall, the discontinuation rate of GLP1-

RAs due to any cause in patients with a KT 

based on observational data is ~ 10%. 

Most common reported adverse events 

were nausea and vomiting (17.6%), diarrhea 

(7.6%) and injection site pain (5.4%)

1.  

GLP-1RA Use: Adverse Effects

Bellos, I, et al. Clinical Medicine, 2024



Weight and BMI changes with GLP-1RA in KT Recipients

Overall a mean 

weight reduction 

of ~4Kg and BMI 

reduction of 

~1.34kg/m2

Krisanapan, P. et al. Clinical kidney Journal, 2024



1. No dose changes were required or concern about tacrolimus absorption 

2. (despite theoretical concerns about reduced absorption due to GLPA1-RA-induced vomiting)

GLP-1RA Use: No Interactions with Immunosuppressive Medicines

Krisanapan, P. et al. Clinical kidney Journal, 2024



What’s next to come?

Riehl-Tonn,V. et al. Canadian 

Journal of Kidney Health and Disease, 2024



Proteinuria

1. No significant difference in UACR following GLP-1RA therapy in others

Bellos, I, et al. Clinical Medicine, 2024

Reduction in 

the UACR  

Evidence level: Low — all observational. Semaglutide data in KT specifically limited; HALLMARK trial (sema + dapa in KT) 

ongoing

Summary of GLP-1 RA studies in solid organ transplant recipients — kidney outcomes. Riehl-Tonn et al. 2024 systematic review.

GLP-1 RA in Kidney Transplant: Kidney Outcomes Summary



GLP-1 RAs in Kidney Transplant Recipients

Summary of observational evidence (10 retrospective studies, Riehl-Tonn 2024; Bellos 2024)

• Mean weight loss ~4 kg, BMI ↓ ~1.34 kg/m² across studies

• Discontinuation rate ~10%: nausea/vomiting 17.6%, diarrhea 7.6%, injection site pain 5.4%

• UACR: some studies show reduction; others no significant difference — heterogeneous populations

Critical question: does semaglutide-induced vomiting alter tacrolimus absorption?

• Multiple observational studies: no significant change in tacrolimus trough levels

• No dose adjustments required based on current evidence — monitor as with any change in GI 
motility

No known interactions between any GLP-1 RA and tacrolimus or mycophenolate

Practical use: PTDM + obesity + CV risk → start semaglutide, slow dose titration to minimize GI effects

• Avoid exenatide/lixisenatide at eGFR ≤30; semaglutide: no eGFR-based dose adjustment needed



The Four Pharmacologic Pillars

RASI

ACEi / ARB

2001

Foundation
Max tolerated dose

SGLT2i

Empa · Dapa · Cana

2018–20

CKD benefit DM
& non-DM

Ns-MRA

Finerenone

2020

FIDELIO
FIGARO

GLP-1 RA

Semaglutide

2024

FLOW — first
dedicated KD trial



Why Combination Therapy Makes Biological Sense

Each pillar attacks a different pathophysiologic pathway

• RASI: blocks angiotensin II–mediated efferent constriction and aldosterone-driven fibrosis

• SGLT2i: restores tubuloglomerular feedback, reduces proximal hypertrophy, natriuresis

• Finerenone: blocks aldosterone/MR–mediated inflammation and fibrosis — distinct from RASI

• GLP-1 RA: reduces glomerular hypertension, weight, BP, systemic inflammation

The trials were designed for combination — all required background RASI

• FLOW: benefit of semaglutide consistent in patients already on SGLT2i

KDIGO 2024 explicitly recommends RASI + SGLT2i as first-line combination in DKD



Simultaneous vs. Sequential: A Practical Framework

Start Together (Preferred)

• Every day without all active agents = lost kidney 
function

• No PK interactions between RASI, SGLT2i, or GLP-1 
RA

• KDIGO 2024: RASI + SGLT2i together as standard 
first-line

• Finerenone sub-studies: no safety signal when added 
to SGLT2i

• Don't wait for one to 'stabilize' before adding the 
next — trials didn't

When Sequential Makes Sense

• Active contraindication to one agent (e.g., UTI → hold 
SGLT2i)

• Hyperkalemia concern: add finerenone once K⁺ 
confirmed acceptable on RASI

• GI intolerance: titrate GLP-1 RA slowly rather than high 
dose from start

• Patient overwhelm: prioritize RASI + SGLT2i, plan 
finerenone at next visit

• eGFR instability: stabilize before adding finerenone

Framework: RASI + SGLT2i at initiation → finerenone 4+ weeks later if K⁺ acceptable → GLP-1 RA if T2DM + CV/weight burden



When to Hold, Adjust, or Avoid Each Pillar

Drug Hold / Avoid Acceptable — Don't Stop Dose Modify

RASI K⁺ >5.5; AKI; bilateral RAS; pregnancy sCr rise ≤30%; eGFR <30 if tolerated
Reduce if sCr rises >30%; restart 
after AKI

SGLT2i
eGFR <20 (no efficacy); T1DM; 
surgery/fasting (DKA); 
candiduria/recurrent UTI

eGFR 20–45: continue; sCr rise at start 
is expected (hemodynamic)

Sick-day rule: hold if dehydrated or 
ill

Finerenone
K⁺ >5.0 at start; strong CYP3A4 
inhibitors; other K-sparing agents

K⁺ 4.8–5.0: start at 10 mg and recheck 
in 4 weeks

Start 10 mg if eGFR <60; titrate to 
20 mg if K⁺ <4.8

GLP-1 RA
Personal/family hx MEN2 or MTC; 
severe gastroparesis; T1DM (relative)

Mild-moderate GI symptoms: slow 
titration, don't abandon

No eGFR-based dose adjustment for 
semaglutide



GLP-1RA Practical Considerations

GLP-1RAs may be safe and effective for managing glycemic control and weight loss in KTRs. They 
may also reduce insulin requirements. 

Initiate when patient is stable post kidney transplant. Only 2 studies reported time of initiation (~7 
months or a median of 24 months)

Start at low doses to minimize side effects.

Closely monitor for changes in renal function and gastrointestinal symptoms.

Overall, there is limited evidence but more yet to come

Studies are needed to determine if GLP-1RAs improve patient and allograft survival



Recap So Far

Drug Class Immunosuppressant interaction? Special Considerations

ARB/ACEi No Hyperkalemia, hypotension

SGLT2i No Volume depletion, UTI, genital infections

MRA No Hyperkalemia, hypotension

GLP-1 RA No GI tolerance, weight management

• Consistently Hemodynamically Stable

• Free From UTIs

• With Stable Electrolytes

• Stable Weight

• Adequate Intake 

• No Gastrointestinal Dysfunction

Initiating these medications 
should be individualized, 

ensuring patients are:



Four Pillars Post-Kidney Transplant: Where Do We Stand?

Drug Class IS Interaction Main Concern Post-KT When to Start Evidence Level

RASI
(ACEi/ARB)

None
Hyperkalemia, hypotension, 
anemia

1–3 months post-KT, stable 
eGFR

Moderate — retrospective 
cohorts

SGLT2i None
UTI (high baseline), DKA, volume 
depletion

3–6 months post-KT, no active 
infection

Low — small RCTs + 18 
observational studies

Ns-MRA
(Finerenone)

None
Hyperkalemia — monitor at 4 
weeks

After RASI/SGLT2i stable, K⁺ 
<5.0

Very low — rational 
extrapolation only

GLP-1 RA
(Semaglutide)

None
(no tac level 
changes 
observed)

GI tolerance; weight/volume 
effects

PTDM + obesity; titrate slowly
Low — observational data 
only



Key Takeaways

1 Proteinuria is a mediator — treat it aggressively and early with all available tools

2 RASI remains the indispensable foundation; use maximum tolerated dose

3 SGLT2i: proven kidney benefit in DM and non-DM CKD — start early, continue to eGFR 20

4 Finerenone: complementary benefit on top of RASI + SGLT2i in DKD (FIDELIO/FIGARO/FIDELITY)

5 Semaglutide (FLOW 2024): only GLP-1 RA with FDA CKD indication; adds to SGLT2i benefit

6 Initiation: start RASI + SGLT2i together; add finerenone at 4+ weeks; GLP-1 RA for T2DM

7
Transplant: no IS interactions with any pillar; extrapolate evidence carefully — individualize timing 
and monitor closely



Key takeaways for the presentation:

•Semaglutide is the only GLP-1 RA with a dedicated FDA indication for CKD risk reduction, based on the FLOW trial's 
24% reduction in major kidney disease events.

•Liraglutide and dulaglutide have demonstrated kidney and albuminuria benefits in their cardiovascular outcome trials 
(LEADER and REWIND, respectively), but these are not FDA-approved indications.

•Tirzepatide (a dual GIP/GLP-1 agonist) shows promising signals, but a dedicated kidney outcomes trial has not yet 
been completed.

•Exenatide and lixisenatide should be avoided in advanced CKD (eGFR ≤30) due to renal clearance and lack of 
demonstrated kidney benefit.

•Benefits of semaglutide appear consistent when used alongside SGLT2 inhibitors or mineralocorticoid receptor 
antagonists, supporting combination therapy in CKD.



Thank You
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