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Learning Objectives

* To understand the potential cardio-renal protective effects of SGLT2

Inhibitors in patients with cancer.

* To review the role and expression of SGLT2 in cancer and its potential

therapeutic implications.

* To explore the mechanisms underlying the potential anti-tumoral and

nephroprotective effects of SGLT2 inhibitors.

* To discuss the emerging evidence on SGLT2 inhibitors for preventing

cancer-associated nephrotoxicity.
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A DECADE OF REVOLUTIONARY ADVANCES IN RENAL HEALTH (2016-2026)

1. SGLT2 INHIBlTORS»

£

» Protect the kidney and the
heart.

» Slow the progression of

. chronic kidney disease (CKD).

!

6. PRECISION
GENETICS & APOLI

|

| « Identification of specific risks
based on ancestry.
» Targeted therapies against
\ APOL1 risk variants.

#Nephrology

—

23 XENOTRANSPLANTATION )

» Advances with genetically-
edited porcine organs.

» Overcoming rejection to
alleviate the organ shortage. J

7.3D BIOPRINTING
OF RENAL TISSUE

« Creation of functional renal
structures.
« Steps toward the bioengineering

~ of whole organs. /l

3 RENAL LIQUID
BIOPSY

» DNA and RNA analysis in
blood/urine.

11 « Non-invasive diagnosis and
monitoring of renal diseases.
\ y

4 COMPLEMENT IN
GLOMERULOPATHIES

K

. Targeted therapies against
the complement system.
» New treatments for C3G,

s aHUS, and IgA Nephropathy. J

DIALYSIS

filtration membranes.
» Portable technologies and

L home dialysis.

« More selective and biocompatible

-~ ¢

8. NEXT-GENERATION )| [ 9. ARTIFICIAL

INTELLIGENCE IN
NEPHROLOGY

| « Early detection and prediction |
| of CKD progression.
| » Optimization of drug dosing

) | and clinical alerts. J

#Nephrology #MedicalAdvances #LastDecade #RenalHealth

\__testing.

|

TOP 10 DISCOVERIES IN NEPHROLOGY (LAST 10 YEARS)

5. KIDNEY-ON-A- CHIP
& ORGANOIDS

» Disease modeling and in
vitro drug testing.

« Replicating human renal
physiology to reduce animal

—

|

| (10. NEW

BIOMARKERS OF
ACUTE INJURY

il M
' [ « NGAL
* KIM-1,
anti-PLA2R

« Ultra-early detection-of acute
renal failure.

« Improving results after
surgery or trauma.

#RenalHealth

»
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SGLT2I protective eftects

SYSTEMIC PROTECTIVE EFFECTS OF SGLT2 INHIBITORS (iSGLT2)
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SGLT2I In cancer

Astrocytomas

Thyroid cancer |- -

| Breast cancer

Lung cancer [ @}
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Pandey A. Cancers. 2025



SGLT2I In cancer

carcinoma
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SGLT2I In cancer
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SGLT2IIn cancer ‘
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SGLT2I In cancer

TUMOR OVEREXPRESSION

OF SGLT2

(ORGANIZED BY EXPRESSION LEVEL)
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Mechanisms SGLT2 & cancer

SYSTEMIC PROTECTIVE EFFECTS OF SGLT2 INHIBITORS (iSGLT2)

~— CARDIOVASCULAR PROTECTION ~ CANCER (EMERGING EFFECTS) —

@ A. DIRECT ANTITUMORAL EFFECTS
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CENTRAL ILLUSTRATION: The Role of SGLT2 Inhibitors in Cardio-Oncology

Sodium-glucose cotransporter-2 (SGLT2) inhibitors in cardio-oncology

- . L otal .
Cardioprotective g5 %y Anticancer
effects 1SR effects

*» Energy metabolism * AMPK
 Mitochondrial biogenesis * Anticancer immune
. Autophagy response

» Ketone bodies

* ER stress » Mitochondrial complex-I
* Ferroptosis * Glucose uptake

» Oxidative stress * PI3K/AKT pathway

* Inflammation * Hippo pathway

Dabour MS, et al. J Am Coll Cardiol CardioOnc. 2024:6(2):159-182.




Mechanisms SGLT2 & cancer

Kepe V, Journal of Neuro-Oncology. 2018



Mechanisms SGLT2 & cancer
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Mechanisms SGLT2 & cancer

SGLT2i
(i.e Empagliflozin or Dapagliflozin)
OH
mwo\(\o Cardiotoxic anticancer therapies
3i on 7 —/ (i.e Anthracyclines or Trastuzumab)

MyD-88 / | ;o 8

Pro-inflammatory
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SGLT2I & cancer Incidence

SGLT-2 Inhibitors are Associated With a Lower Risk of

Multiple Myeloma

population study

Transcriptomic study
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A
Model Multiple Myeloma Hazard Ratio (5% CI) P-value
Covariate adjustment 0.37 (0.22-0.63) —— <0001
Inverse probability weighting 0,33 (0.18-0.61) ——d < 0,001
B 0.0 0.4 a8 1.2
Group Multiple Myeloma Hazard Ratio [25% CI) P-value
Age: 50-64 0.16 {0.04-0.73) = 0017
Age: »= 65 0.46 (0.26-0.81) —— 0.007
Female 0.21 {0.07-0.60) e 0.003
Male 0.49 {0.26-0.93) —— 0.028
Black 0.19 (0.04-0.87) ——— 0.032
Hispanic 0.51 (0.15-1.70) [ » 0.278
Heart disease 0.52 (0.26-1.03) —— 0.062
Deficioncy anaemia 0,26 (0.09-0.79) [BE TR 0.018
Renal failure 0.33 (0.15-0.76) ftp———y 0.009
Obosity 0.37 (017 0.82) —— 0.015
Mormal waight 0.32 (0.15 0.69) [ S 0.0:04
MGUS 0.06 (0.01-0.55) pp—o 0.013
0.0 .4 a.B .

FIGURE 2

inhibitors (SGLT2i) compared with dipeptidyl peptidase-4 inhibitors
(DDP4i). (A) Associations with multiple myeloma in all individuals. (B)

| Hazard ratios of sodium-glucose transport protein-2

Associations with multiple myeloma in subpopulations.

Liu E. European Journal of Haematology.

2026



SGLT2I & cancer Incildence

Table 2. Incidence of Lung Cancer companng SGIT-2 inhibitors with sulfonyiureas in adults with

Reduced Risk of Lung Cancer Associated with Sodiy

Inhibitors in Patients with COPD and Type 2 Diabel

type 2 diabetes and COFD
4-year cunmlative Hazard ratio (93% CI)
incidence (%)
SGLT2i suU Adjusted* IFTW
Overall 46 (1.6) 18827y 070(0.49-099)  0.73 (0.60-0.90)
Sobgroup
<63 15(1.0 43 (2.0 0.62(0.33-1.18)  0.63 (0.42-0.94)
=63 31(2.2) 145(3.1) 0.71(0.47-1.09)  0.80(0.63-1.02)
Sex
Male 37(2.3) 168 (43) 0.64(0.43-094)  0.66(0.53-0.83)
Female 200.7) 20(0.7) 127(0.52-3.11)  1.40(0.82-2.39)
Tobacco use status
Persons with never
{obacco 11se 14 (1.1) 48(1.6) 095 (0.49-1.83) 099 (0.68-1.44)
:::m wihevertobacco 5553y 101(41) 063(039-102)  0.69(052-091)
Tobacco use intensity,
pack-vears
<30 pack-years 16 (1.1) 59(1.8)  087(047-161) 093 (0.67-1.31)
=30 pack-years 23(24) 20(4.2) 0.64 (0.39-1.06)  0.69 (0.53-0.93)
COFD duration
<6-year 2(16) 107(27) 066(040-109) 0.70(0.53-093)
>-year 24(1.5) 81(2.8) 0.77(0.47-1.27)  0.77(0.58-1.04)
History of severe COPD
exacerbations in the
previous year
No 44(1.6) 176 2.7y  072(0.50-1.04)  0.74(0.60-0.92)
Yes 2(09) 12(2.6) 043 (0.08-2.34)  0.59(0.26-0.93)
Use of ICS-containing
regimens
No 28(1.5) 127(24) 074(047-1.15)  0.84(0.66-1.07)
Yes 18 (1.8) 61 (4.1) 0.68 (0.38-1.20)  0.54(0.38-0.78)
Use of metformin
No 4(0.6) 31(3.0) 027 (0.00-085)  041(0.22-0.73)
Yes 42 (1.7} 157 (2.7 0.80(0.55-1.16)  0.80(0.64-0.99)

COPD, chronic obstructive

disease; ICS, inhaled corticosteroid; IPTW, inverse probabality

of treatment weighting; SGLT21, sodmm ghicose cotransporter 2 inhibitor; SU. sulfonylurea.
*Adjusted for age, sex, BMI (category), alechel nse status (ves or no), tobacco nse status (ever vs.
never), year at medication initiation of SGLT-2 inhibitor or sulfonylurea , COPD duration, use of
[CS-containing regimens, duration of type 2 diabetes. glucose-lowering medications other than the
index study drug, comorbidities (hypertension, dyslipidemia and liver cirthosis) and Charlson
Comorbidity index. and number of hospital admissions in the previcus year.

KangD. Chest. 2026

KangD. Chest. 202



SGLT2I & HF In cancer

CENTRAL ILLUSTRATION Sodium Glucose Co-Tramsporter 2 Inhibitors in the Prevention of
Cancer Therapy-Related Cardiac Dysfunction

Adult Patients With Type Il Diabetes and Cancer Exposed to Potentially

Cardiotoxic Antineoplastic Medications

9,406 on SGLT2 B.675 on 5GLT2

inhibitors inhibitors Reduction in:

— - Heart failure
—_—— exacerbation

' Propensity - HR: 0.81 (95% Cl- 0.72-0.90)

TriNetX Research Score
MNetwork Matching All-cause hospitalization

L or ER visits

85,800 not B.675 not — [ — N

onsan msar: p—

fibrillation or flutter
HR: 0.74 (95% Cl: 0.62-0.89)

Entire Cohort

0.76 (0.69-0.84)

0.70 (0.58-0.85)
0.81 (0.66-0.98)
0.88 (0.67-115)

0.75 (0.65-0.86)
0.63 (0.53-0.76)
0.67 (0.54-0.83)

—
DRUG CLASS i
Anthracyclines _ !
Monoclonal Ab —_— :
Proteasome Inhibitors i
Alkylating Agents !
Small Molecule TKI i

04 05 06 07 OB 09 1.0 1

12

Favors SGLT2I Favors Comtrol

HR: 0.76 (95% Cl: 0.69-0.84) P < 0.001

SGLT2i Cohort

CTRCD-Free Survival (%)
&

84+ Mo 5GLT2i Cohort

82 -

BI] | | L| | | | |
0 50 100 150 200 250 300 150

Time Since Index Event (Days)

Bhatti AW, &t al JACC CardioOncol. 202 4:6(6)-B63-875.

Continued on the next page



SGLT2I & HF In cancer

CENTRAL ILLUSTRATION The Association Between Sodium-Glucose Cotransporter 2 Inhibitors and Anthracycline
Cardiotoxicity

SGLT2 Inhibitors May Reduce the Risk of Heart Failure in Patients Receiving

Anthracycline-Containing Chemotherapy

HF 0.20
s SGLT2i+ P <0.001
hospitalization £ 15|  mmmmsGLT2-
5
% 010
" 0.05 e ——______
HR: 0 =
Anthracycline Use ., ¥ 0 200 400 600 800 1000 1200 1400
20,459 patients 95% Cl: N/A Time (days)
(2016-2019)
Incident HF 0.20
E 4 P=018
933 met study :§'°~‘5'
inclusion criteria w
99 SGLT2i- 5
exposed g ;
—® individuals - e §
"’"’" HR: 0.55 < ——
0 200 400 600 800 1000 1200 1400
- 95% Cl: 0.23-1.31 Time (days)
834 Any CVD 0.20
unexposed diagnosis Q P=012
- individuals — ‘5 0.5+
£ 2
Study Cohort "’"*" 5 por——
Patients with E == e —
treated diabetes ?é
HR: 0.39 = 0 e S =
95% Cl: 0.12-1.28 SRR %orge?gc;sl)oomzoo 10

Abdel-Qadir H, et al. J Am Coll Cardiol CardioOnc. 2023;5(3):318-328.




SGLT2I & Survival in cancer

96 J. Kohler et al. / Urologic Oncology: Seminars and Original Investigations 44 (2026) 92 —100
a
Before matching I I After matching I
08
0.64
Py
2 0.4
L
(&)
0.24
0.0, \\*
0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8
Propensity score
[ ] ueseLr2[ ] ucsseLr2
b__ 100 HR (non-usevsuse)= 1.23 (95%Cl 1.15-1.32)
% 80% \\WMK‘) g
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S 20% o
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Days since index
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UC-SGLT2 5356 4,369 2,964 1,732

KohLer J. Urologic/Oncologic 2026



SGLT2I & cancer treatment

SGLT2 Inhibitor

Reversal of
Hyperinsulinemia

™ AMPK,
| Akt
J Glucose ‘ . | L Akt,
uptake | J Glycolysis ' J Erk, L PI3K
J B-catenin

N

Metabolic
Changes:
J Oxidative
Phosphorylation,
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Synthesis,
J'DNA synthesis,
M ketones,
1 B-oxidation

J Cancer cell
proliferation & 1 Apoptosis

growth

Induces
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M Cell cycle arrest

mitochondrial
membrane

Basak D. Biomedicines 2023



SGLT2I & cancer treatment
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SGLT2I & cancer tfreatment toxicity
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SGLT2I & cancer tfreatment toxicity

Basic Research I
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GLT2I & cancer tfreatment toxicity

Cisplatin
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Potential Benefit of Sodium-Glucose

CLINICAL RESEARC

| M) Check for update

Cotransporter 2-Inhibitors in Cisplatin-Associated
Nephrotoxicity Among Patients With Cancer Having

Diabetes Mellitus

Juan J. Cintron-Garcia’-?*7, Maulinkumar Patel*’, Clark R. Andersen®, Valda Page’,
Biruh Workeneh', Sreedhar Mandayam', Reem Al-Dallal®, Ala Abudayyeh' and

Omar Mamlouk’

Table 1. Characteristics of patients with cancer having diabetes mellitus receiving cisplatin therapy, by SGLT2i status

Patient demographics
Age (yrs), mean (SD)
White race
Male sex
BSA, m?, mean (SD)

Co-morbidities
Hypertension
COPD
Liver disease
CHF
CKD

Type of cancer
SCC
Genifourinary
Hepatobiliary
Endomefrial
Lung
Other

Before PSM After PSM
SGLT2i exposure group Control group SGLT2i exposure group Control group
(n = 144) (n = 373) SMD (n = 144) (n = 144) SMD
62.5 (9.68) 61.4 (10.8) ~0.12 62.5 (9.68) 63.3 (9.92) 0.08
105 (72.9%) 250 (67%) —0.13 105 (72.9%) 105 (72.9%) 0
107 (74.3) 204 (54.7) 0.42 107 (74.3) 99 (68.8) 0.12
2.08 (0.29) 2.05 (0.31) —0.10 2.08 (0.29) 2.05 (0.29) —0.10
112 (77.8) 287 (76.9) —0.02 112 (77.8) 110 (76.4) —0.03
8 (5.6) 18 (4.8) —0.03 8 (5.6) 7(4.9) —0.03
22 (15.3) 46 (12.3) —0.09 22 (16.3) 21 (14.8) —0.02
8 (5.6) 15 (4.0) ~0.07 8 (5.6) 8 (5.6) 0
7(4.9) 29 (7.8) 0.12 7(4.9) 9 (6.3) 0.06
0.15 0.05
50 (34.7) 124 (33.2) 50 (34.7) 49 (34)
18 (12.5) 57 (15.3) 18 (12.5) 18 (12.5)
29 (20.1) 33 (8.8) 29 (20.1) 23 (16)
13 (9.0) 33 (8.8) 13 (9.0) 17 (11.8)
9 (6.3) 25 (6.7) 9 (6.3) 11 (7.6)
25 (17.4) 101 (27.1) 25 (17.4) 26 (18.1)

Cintrén-Garcia JJ. Kl Reports. 2025



SGLT2I & cancer tfreatment toxicity

Cisplatin

{JREPORTS n
[]
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58% AKI
77% HypoMg++
79% Anemia

Potential Benefit of Sodium-Glucose [)_check for update
Cotransporter 2-Inhibitors in Cisplatin-Associated
Nephrotoxicity Among Patients With Cancer Having
Diabetes Mellitus

Juan J. Cintron-Garcia’-?*7, Maulinkumar Patel*’, Clark R. Andersen®, Valda Page’,

Biruh Workeneh', Sreedhar Mandayam', Reem Al-Dallal®, Ala Abudayyeh' and
Omar Mamlouk’

Table 2. Comparison of outcomes in patients with cancer having diabetes receiving cisplatin therapy by SGLT2i status

Outcomes SGLT2i group (n = 144) Control group (n = 144) Effect estimate (95% CI)° P-value
AKI 20 (13.9) 41 (28.5) 0.42 (0.23-0.76) 0.004
Genifourinary infections 13 (9.0) 17 (11.8) 0.77 (0.36-1.67) 0.51

I-I\_.I'Tmnﬂfmmln A7 (60 4y Q7 (67 4y Q73 (0AR1 18) 020

Hypomagnesemia 33 (23.2) 82 (57.3) 0.23 (0.14-0.38) < 0.001
Anemia 120 (83.3) 137 (95.1) 0.21 (0.09-0.52) < 0.001
TCFR aT 3 oS, edn (o0 BT X (Z5.7) 783 (Z0.1) B.U8 (U.23-11.93) T0z3

(ml/min per 1.73 m?)

AKI, acute kidney injury; eGFR, estimated glomerular filtration rate; Cl, confidence interval; SGLTZi, sodium-glucose cotransporter-2 inhibitors.
8Effect estimates are odds ratios (ORs) for binary outcomes and mean differences (MDs) for continuous outcomes, with 95% Cls.
All data are expressed as number of patients (%) unless otherwise indicated.

Cintron-Garcia JJ. Kl Reports. 2025



SGLT2I & cancer treatment toxicity

Table 1 Patient’s characieristics at baseline (before SGLT2i)

TKI. Dapa Proteinuria

Characteristics at baseline

Age (years) 66
Systolic blood pressure (mmHg) 140
Diastolic blood pressure (mmHg) 80
BMI (kg/m”) 20
Creatininemia (mg/dL) 0.5
eGFR (mL/min/1.73m?) 99
eGFR category Gl
Albuminuria (g/g) 25
Albuminuria category Al

BMI body mass index, ¢GFR estimated glomerular filtration rate
{according to CKD-Epi equation); eGFR and albuminuria categories
are described according to KDIGO Guidelines[5]

peeinuria (gi24h)

| Initiation of Dapaglifiodn

l

Cintron-Garcia JJ. KI Reports. 2025



Conclusions

* SGLT2i cardio-renal protection and promising strategy cancer-

associated nephrotoxicity in onco-nephrology.

* SGLT2 is overexpressed in various solid tumors, and may seve as

target for disrupting cancer cell glucose uptake and metabolism.

* SGLT2i reduce overall cancer incidence and mitigate cardiotoxicity

from antineoplastic therapies.



Conclusions

* SGLT2i has potential benefits in reducing cisplatin-induced and

tyrosine kinase inhibitor (TKl)-associated nephrotoxicity.

* Ongoing research continues to map their complex molecular
mechanisms to optimize their dual cardio-renal and antitumoral

benefits.



2 Vali
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Thank youl!
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