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Abstract

Sodium-glucose cotransporter 2 inhibitors (SGLT2i), a new class of glucose-lowering drugs traditionally used to control blood
glucose levels in patients with type 2 diabetes mellitus, have been proven to reduce major adverse cardiovascular events, including
cardiovascular death, in patients with heart failure irrespective of ejection fraction and independently of the hypoglycemic effect.
Because of their favorable effects on the kidney and cardiovascular outcomes, their use has been expanded in all patients with any
combination of diabetes mellitus type 2, chronic kidney disease and heart failure. Although mechanisms explaining the effects
of these drugs on the cardiovascular system are not well understood, their effectiveness in all these conditions suggests that they
act at the intersection of the metabolic, renal and cardiac axes, thus disrupting maladaptive vicious cycles while contrasting
direct organ damage. In this systematic review we provide a state of the art of the randomized controlled trials investigating
the effect of SGLT2i on cardiovascular outcomes in patients with chronic kidney disease and/or heart failure irrespective of
ejection fraction and diabetes. We also discuss the molecular targets and signaling pathways potentially explaining the cardiac

effects of these pharmacological agents, from a clinical and experimental perspective.

Hosted file

main text - final.docx available at https://authorea.com/users/758791/articles/733008-
cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-
cotransporter-2-inhibitors-a-systematic-review


https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review

Study endpoint

creoence (@) emparec-uTcomE Hard clinical
DAPA-HE,  pever CANVAS endpoints
EMPEROR-REDUCED \ \ Q DECLARE TIMI 58
SOLOIST-WHF
o —— VERTIS-CV Non
laboratory
! EMPA-HEART L EMPARESPONSE surrogates
omarm, | oAF &‘q RECEDE-CHF
EMPAJNDPISI}- BACARD
iPA-KI Laboratory
Kolweleter J—3
RauM caNA-
DEFINE-HF- resonbdl n:ms HE surrogates |
Year of
publication
2016
2018
2020

HFEF  ppopr

2022

CKD D 2024
CVDin HFinDM2  AfF
DM2
Na'/H* Exchanger 1 Cardiac metabolism Connexins
I3 \
§ Fo G 1
[ L O i3 §
« NHE1 inhibition - cytoslic [Na < WP c
~ 4] §; cytosolic [Ca++] & ; o glycemia 4 diseased cardiomyocytes T
coronary vasodilation T © cabohydrate * Cx43 phosphorylation at
- R consumption 4 serine 368 1
e 1 < lipid consumtpion T  Cx43 lateralization &
= bodi » Downregulation of pS368-
ion ar Cxd3 L+ total Cxd3 levels
o e consumpton T + arrythmic risk
waes X « myocardial intracellular « Autophagy T
o sodium 4 ; phosphocreatine/
. ATP ratio 1 = mitochondrial
e / function T
o ¥ Caze[ealmodulin-dependent protein
kinase Il
i a 0.
oo, [ ey e
= MR-
Lo O O0Y° =
oA ;e )
- J T : gy
- Sirtuin activation 1+ HDAC = NO-SGC-PKG pathway
« mitochondrial function T - inhibition -» aul T-stitin phosphorylation T
ROS § - Camkil 4 = « beta-hydroxic- - passive stiffness |
butirrate T-» HDAC
systolic/ diastolic dysfuction PR o
b3 « HDAC2 | - NFkB and
« TLR4/CaMKil signaling & - 5002
left ventricular remodeling,
ventricular arrhytmias 4

Hosted file

table 1 - 08-02-2024.docx available at https://authorea.com/users/758791/articles/733008-
cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-

cotransporter-2-inhibitors-a-systematic-review
Hosted file
table 2- 08-02-2024.docx

available at

cotransporter-2-inhibitors-a-systematic-review

Hosted file

Figure 1

Figure 2

https://authorea.com/users/758791/articles/733008-
cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-


https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review

table 3- 08-02-2024.docx available at https://authorea.com/users/7568791/articles/733008-
cardiovascular-outcomes—-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-
cotransporter-2-inhibitors-a-systematic-review

Hosted file

table 4- 08-02-2024.docx available at https://authorea.com/users/758791/articles/733008-
cardiovascular-outcomes—-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-
cotransporter-2-inhibitors-a-systematic-review

Hosted file

table 5- 08-02-2024.docx available at https://authorea.com/users/758791/articles/733008-
cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-
cotransporter-2-inhibitors-a-systematic-review

Hosted file

table 6- 08-02-2024.docx available at https://authorea.com/users/758791/articles/733008-
cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-
cotransporter-2-inhibitors-a-systematic-review

Hosted file

table 7 - 08-02-2024.docx available at https://authorea.com/users/758791/articles/733008-
cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-
cotransporter-2-inhibitors-a-systematic-review

Hosted file

Table 8 final 02.02.2024.docx available at https://authorea.com/users/758791/articles/733008-
cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-
cotransporter-2-inhibitors-a-systematic-review

Hosted file

Table 9 final.docx available at https://authorea.com/users/758791/articles/733008~
cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-
cotransporter-2-inhibitors-a-systematic-review


https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review
https://authorea.com/users/758791/articles/733008-cardiovascular-outcomes-and-molecular-targets-for-the-cardiac-effects-of-sodium-glucose-cotransporter-2-inhibitors-a-systematic-review

