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An estimated 64.3 million people are living with heart
failure worldwide. In developed countries, the

prevalence of known heart failure is generally estimated
at 1% to 2% of the general adult population

@ E S C European Journal of Heart Failure (2020) 22, 1342—-1356

European Society  doi:10.1002/ejhf. 1858
of Cardiology
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The lifetime
risk of
developing
heart failure

The prognosis for those diagnosed with heart failure is poor:

e 17-45% of patient deaths occur within one year of hospital admission

e 45-60% of deaths occur within five years of admission
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Bang 5. Phan do suy tim theo chitc nang cua NYHA

Khong han ché - Van dong thé Iuc thong thuong khong gay
meét. kho the hay hoi hop.

Han ché nhe van dong thé luc. BN khoe khi nghi ngoi; van
dong the huc thong thuwong dan dén mét. hoi hop. kho the
hay dau ngurec.

Han ché nhiéu van dong thé hrc. Mic du BN khoe khi nghi
ngo1 nhumg chi can van dong nhe da co triéu chimg co
nang.

Khong van dong thé huc nao khong gay kho chiu. Triéu
chnmg co nang cua suy tim xay ra ngay khi nghi ngoi. chi
mot van dong thé luc nhe cling lam triéu chimg co ning
gia tang.




'AHA/ACC ( HOi tlm mach My/ Tru'dng

mon Tim mach MY)

* C6 bénh tim thuc thé
* Khong ¢6 triéu chimg
cua suy tim

* Nguy cor cao ciia suy tim
* Khong ¢d bénh tim thyc

thé

* Khong co triéu chirng cor

nang cda suy tim
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Phin loai

1. Suy timma Vol
EF giam
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Bang 2. Phan loai suy timn

EX

= 40%%

MIO ta

Con gol1 la suyv tim tam tha,. Whitnge
nghién crua lam sang ngau nhién
chinh thu nhian nhitng BN co EF
ciam va cho dén nav. cac plhrongo
prhap diéu tri cd hiéun qua mdi chi
dwroc chhvrmg mmunh O nhiongs BTN nay.

2. Suy tim v
EF bao ton

= 50%0

Con goi la suy tim tamm tmrong. Co
wvali tién chuian khac nmhau dwoc sir
dung dé dinh nghia suy tim EF bao
ton. Chan doan suvy tim tam tmrongs
la mot thay thach boid wvi phan 16n 1a
chan doan loai trir nhitnmg ngouvén
nhan l{]:long do timm kKhac Zay riéun
chhimeg gidotng suy timm. Pén navw.
nhtmg phwvong phap diéu tri hiéu
qua chwra dwuoc xac nhan.

2?a. EF bao ton.
ci1dr1 han

Nhirnge BN nay rol vao gidil han.
hoac ¢ nhom trmng gian. Pac diem
lam sang. diéu tri va dir haun niorong
tir nhir B suy tim EF bao ton.

2b. EF bao ton.
cal thién

= 40%0

MNewrdi ta nhan thay cd mot so it BIN
suy tim EF bao tom ma tmrdc do co
EF giam. Whirng BN nayw ¢ EF cai
thién hoac hoi phuc cé thé co dac
diém lam sang khac biét vdi BIN
suy tim EF bao tom hay EF giam.
Can 6 thém nhiédu nghién citru homn
cho nhitnmng BTN nayw.




Phan loai & hwéng di cua suy tim theo Phan suat tong mau that trai
Classification and Trajectories of HF Based on LVEF

Serial Assessment and

Initial Classification Reclassification

HFrEF
« LVEF s40%

HFimpEF
« LVEF >40%

—

HFrEF

« LVEF <40%
e

e HFrEF
« LVEF 240%
HFmrEF —
. . : HFmrEF
« LVEF £1%-49% )
*
« LVEF 350%
HFrEF
« LVEF <40%
HFpEF —
P HFmrEF
SEVEE =50 H « LVEF 41%-49%
HFpEF

» LVEF 250%

1.Suy tim phan suat tong
mau giam

(HFrEF= Heart failure
reduced ejection fraction)

2.Suy tim phan suat tong
mau cai thién
(HFimpEF= Heart failure
with improved ejection
fraction )

3.Suy tim phéan suit téng
mau giam nhe

(HFmrEF = heart failure
with mildly reduced
ejection fraction)

4. Suy tim phan suat tong
mau bao tén

(HFpEF= Heart failure
with preserved ejection
fraction)



Heart failure with reduced -EjE-EtICII'I fraction Heart failure with preserved ejection fraction
Men Women Men Women

15%

B CHD

B Stroke
Other CVD

B Cancer

B Other
Unknown

17% 11%

CVD deaths: 77% CVD deaths: 70% CVD deaths: 39% CVD deaths: 49%

Figure 2 Underlying causes of death by gender and left ventricular ejection fraction in 463 patients in the Framingham Heart Study."*® CVD,

cardiovascular disease; CHD, coronary heart disease. Adapted from Lee et al.'*

@ E SC European Journal of Heart Failure (2020) 22, 1342-1356

European Society doi:10.1002/ejhf. 1858
of Cardiology




Heart failure in type 2 diabetes: current
perspectives on screening, diagnosis
and management

Antonio Ceriello' ®, Doina Catrinoiu’, Chanchal Chandramouli*#, Francescr ,LQI

AR Y

Heart failure (HF) has been recognized as a ¢~ .plication of diabetes,
with a prevalence of up to 22% in indiv’ “\\‘}. agiabetes and increasing inci-
dence rates. Data also suggest * ‘o'é,“, aevelop in individuals with diabetes
even in the absence of * N (\“‘4.1, coronary heart disease, or valvular heart
disease and, as = , \Q $°Agnts a major cardiovascular complication in this vul-
nerable popula. ¥ ? aF may also be the first presentation of cardiovascular dis-

ease in many individuals with diabetes. Given that during the past decade, the

Ceriello et al. Cardiovasc Diabetol (2021)20:218
https://doi.org/10.1186/512933-021-01408-1
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Diabetes and Heart Function:

Vo, The Staggering Statistics

Nearly 70% of people with type 2 diabetes show signs
of heart function loss within 5 years of diagnosis.

And up to 50% of people with type 2 diabetes

may develop heart failure.

vy Penn Medicine
@ Chester County Hospital




Céac nhom thudc diéu tri PTP

a-glucosidase inhibitors
Slow carbohydrate digestion
Colesevelam™

Bile sequestrant
Pramlintide

Anylin analogue

Bromocriptine™
Dopamine D2 agonist

GLP-1 receptor agonists
Enhance incretin effect
DPP4 inhibitors
Enhance incretin effect

Sulfonylureas

Stimulate insulin secretion
Meglitinides

Stimulate insulin secretion

Metformin

Reduce glucose production,
increase glucose use, counter
insulin resistance

Insulin injections, pumps,

and inhalers

Increase glucose uptake, storage,
and metabolism, suppress glucose
production, decrease lipolysis

Thiazolidinediones
Increase insulin sensitivity

SGLT2 inhibitors
Glucosuric

&

Intestine

Pancreas

SGLT1 inhibitors
Delay glucose absorption

Satiety-inducing agents
Reduce adiposity

Incretin analogue peptides and
small molecule receptor agonists
Enhance incretin effect

Glucokinase activators, fatty acid
receptor agonists, imeglimin
Enhance insulin secretion

Insulin

| Glucagon

Inhibitors of glucagon secretion
and glucagon action
Suppress counter-regulation

Direct inhibitors of hepatic glucose
production and stimulants of muscule
glucose uptake and metabolism

Small molecule insulin mimetics
Enhance insulin action

Adipokine analogues/agonists/
inhibitors, FGF21 analogues,
SPPARMs, 11BHSD1 inhibitors
Variously counter insulin resistance

Novel insulin analogues, formulations
and delivery routes—oral, buccal,
skin—smart insulins

Enhance insulin action

Further SGLT2 inhibitors
Glucosuric




~"GLP1R agonists

Beneficial in meta-
analysis but neutral when
studied in HFrEF

DPP4 inhibitors

Neutral effects on HHF
except for saxagliptin
(more HHF)

Thiazolidinediones

Increased risk of
incident/worsening hea

failure

SGLT2 inhibitors

Less HHF and mortality
in HFrEF (irrespective
of DM2)

Metformin

Lower all-cause mortality
and HHF in observational

studies

Sulfonylureas

Inconclusive data but in
one retrospective study
more HHF

Inconclusive data but in
one study more HHF and
all-cause/cardiovascular

mortality

Cac thudc ha dwong huyét c6 anh hwéong 1én suy tim




Figure 2: Number and Clinical Categorisation of Patients With Prior HF in
Large-scale Randomised Controlled Trials of SGLT2 Inhibitors

"_':_E Study results pending

SGLT2 inhibitor investigated
B Empaglifiozin ] Canagliflozin
[ Dapaglifiozin [l Sotagliflozin

Non-T2D only

Diabetes status

T2D only Mixed

DAPA-HF EET;EES:_
n=4.744 n=3,730

EMPA-REG OUTCOME

DECLARE-TIMIS8 "= 70""
n=1,724 CREDENCE

n=652

éOIST WHF*

n=4,000

HF subtype

EMPEROR-
Preserved DELIVER
1=5,988 n=6,100

Each n is the number of patients with reported prior diagnosis of HF within each trial. "SOLOIST-WHF trial was terminated early due to financial concerns; data from the final analysis is pending.
HFE = heart failure; HFrEF = heart failure with reduced ejection fraction; HFpEF = heart failure with preserved glection fraction; SGLT2 = sodium-glucose co-transporter 2, T20 = type 2 diabetes.
Source: Zinman et al. 2015, Neal et al. 2017, Wiviott et al. 2012, Perkovic et al. 2019, McMurray et al. 20193 NCTO3057977, NCT03521934, NCTO305795 1 and NCT036 19213,




EMPA-REG OUTCOME
(2015)[10]

Treatment

Patient population

Established CVD (%)
T2D (%)
Primary outcome

Risk of MACE
HR (95% CI); P value

HHF
HR (95% CI); Pvalue

HHF or CV death
HR (95% CI); Pvalue

VTM2243413

Empagliflozin
Placebo

Patients (N=7020);

>99%
100%

MACE

0.86 (0.74-0.99);
P =004

-

0.65 (0.50-0.85);
P=0.002

-

0.66 (0.55-0.79);
P <0.001

CANVAS
(2017) [7]

Canagliflozin
Placebo

Patients (N=10142);
T2D and established CVD T2D and established CVD T2D and established CVD
or 22 CVD nisk factors

65.6%

100%

MACE

0.86 (0.75-0.97);

P=0.02

<

0.67 (0.52-0.87);

-

0.78 (0.67-0.91);

NR

Dapagliflozin
Placebo

Patients (N=17160);

or 21 CVD nisk factors

41%

100%

MACE

CVD death or HHF
0.93 (0.84-1.03);

P=0.17

0.73 (0.61-0.88);
NR
0.83 (0.73-0.95);
P=0.005

DECLARE-TIMI 58 VERTIS CV
(2019) [19] (2020) [11]

Placebo

Patients (N=8246);
T2D and established CVD

100%
100%

MACE

0.97 (0.85-1.11);
P <0.001 for noninferiority

%

0.70 (0.54-0.90);

NR
0.88 (0.75-1.03);
P=0.11



Treatment

Patient population

Duration of followup

Ischemic HF (%)
T2D (%)
Primary outcome

Results

Worsening HF= or CV
death
HR (95% CI; P vahlue)

HHFS
HR (95% CI); P value

HHF or CV death
HR (95% CI); P value

CV death
HR (95% CI); P value

Worsening HF*
HR (95% CI); P value

CV death, HHF, and
urgent visits for HF
HR (95% CI); P vale

VTM224 .0

DAPA-HF
(2019) [12]

Dapagliflozin
Placebo

Patients (N=4744) with
NYHA class II-IV HFrEF

18.2 months

56%

42%

Worsening HF' or CV

death
Risk reduction

¢

0.74 (0.65—0.85);
P <0.001; NNT =21

0.70 (0.59-0.83)

@

0.75 (0.65-0.85);
P <0.001)

=18%"*

¢

0.82 (0.69— 0.98);

0.70 (0.59—0.83):
NR

EMPEROR-Reduced

(2020) [13]

Empagliflozin
Placebo

Patients (N=3730) with
NYHA class II-IV HFrEF

16 months

52%
50%
HHEF or CV death

Risk reduction

NR

0.69 (0.59-0.81);

Q-

0.75 (0.65-0.86);
P <0.001); NNT=19

—8%"

0.92 (0.75-1.12);
NR

NR

Sotagliflozin
Placebo

Patients (N=1222) with
HFrEF or HFpEF

9.2 months SOTA; 8.9
months PBO

NR
100%

CV death, HHF, and
urgent visits for HF

Risk reduction

NR

2

0.64 (0.49-0.83);
P <0.001

NR

0.84 (0.58-1.22);
NR

NR

0.67 (0.52—0.85;
P <0.001

SOLOIST-WHF EMPEROR-Preserved
(2021) [22] (2021) [30]

Empagliflozin
Placebo

Patients (N=5988) with
NYHA class II-IV HFpEF

26.2 months

35.4
491
HHF or CV death

Risk reduction

NR

3

0.71 (0.60—0.83):
NR

3

0.79 (0.69-0.90);
P <0.001

3

0.91 (0.76—-1.09)
NR

NR



Table 3. SGLT2i trials in renal disease.

Main OQutcome
HR (95% CI) {p-’s’alue]

Trial
(Medication)

Key Summary

| ESRD, doubling of sCr, renal
death, or CV death
0.70 (0.59-0.82) (p = 0.00001)

CREDENCE [21]
(canagliflozin 100 mg)

| Decline in eGFR, new ESRD,

renal death, or CV death
0.61 (0.51-0.72) (p < 0.001)

DAPA-CKD [22
(dapagliflozin 10 mg)

| ESRD, decrease in eGFR,
renal death or CV death 0.72
(0.64-0.82) (p < 0.001)
| Hospitalization (.86
(0.78-0.95) (p = 0.003)

EMPA-KIDNEY [24]
(empagliflozin 10 mg)

CREDENCE was the first trial in
more than two decades in
improving kidney endpoints.
Dapagliflozin reduced the risk of
eGFR decline, ESRD, and renal or
CV death in CKD patients,
regardless of diabetic status.

Empagliflozin reduced ESRD,
eGFR decline, and renal or CV
death in CKD patients,

regardless of diabetic status.

CKD, chronic kidney disease; CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESRD, end-stage

renal disease; GLD, glucose lowering drugﬁ; s(r, serum creatinine.

Chan, J.C.H.;: Chan, M.C.Y. SGLT2 Inhibitors: The Next Blockbuster Multifaceted
Drug? Medicina 2023, 59, 388. https:// doi.org/10.3390/medicina59020388




Lién quan Uc ché SGT2 va Nguy cc Nhap vién Suy Tim

Table 2. Clinical Trials and effects of the SGLT2i: summary of the clinical trials of SGLT2i, most significant adverse effects, % reduction of hospitalization and
primary outcome (* HFrEF: Heart Failure reduced Ejection Fraction).

. . Patients Duration of the . ) . % Reduction of i i % Reduction in
SGLT2i Trial (Number) Study (in Years) Diabetes HFtEF Primary Outcome Adverse Effects Hospitalization

EMPEROR-reduced 3730 1.4 With,/ without Yes 21% U ) . L 15.4%
ncompleted genital tract infection in
EMPA-REG 7020 3.1 Yes 14% patients treated with empagliﬂuzin was 35%
reported more frequentl)-‘ compared tothe —
placebo group. However, hypoglycemia,
lower limb amputation, and bone fracture
were not observed to be significantly different
between the two groups.

Empagliflozin

Emperor-presrved \ With/without No (LVEF =40%)

Declare-TIMI . Yes volume depletion, renal dysfunction, and

hypoglycemia, were not reported
DAPA-HF . With/without (= ) significantly ditferent from the placebo group

Dapagliflozin

Canagliflozin CANVAS — Yes with a higher risk of amputation primarily at :
i CREDENCE : Yes the level of toe or metatarsal

urinary infections, observed with ertugliflozin
were similar to the known risks of the
medicines in the SGLT2 inhibitor class.

Ertugliflozin VERTIS CV

SOLOIST-WHF Diarrhea (SGLT1 inhibition), diabetic

ketoacidosis, genital mycotic infections, and
volume depletion, severe hypoglycemia.

Sotagliflozin R
i SCORED

Saverio Muscoli et als. The New Role of SGLT2 Inhibitors in the Management
of Heart Failure: Current Evidence and Future Perspective Pharmaceutics 2022,
14, 1730. https://doi.org/10.3390/pharmaceutics14081730




HEART FAILURE - MEDICATION

HORMONAL

Ivabradine

*Slows impulses from the sinus
node in the right atrium
slowing the heart rate

sRecommended for people with
systolic HF and sinus rhythm =75
bpm, either in combination with
standard therapy or if a beta-
blocker is not tolerated

Beta-blockers
*Blocks the effects of
adrenaline on the beta-
receptor in the heart

*Slows the heart rate to
reduce arrhythmia and
lowers BP

Ace Inhibitors
*Inhibit the conversion of
anglotensin | to angiotensin Il

*Reduce vasoconstriction and
production and retention of
aldosterone, reducing BP and
therefore the demands on the
heart

Sacubitril/valsartan
*Sacubritril lr)hblls action of the

prilysin to
the beneficial effects of ANP
and BNP

*Valsartan, an ARB, blocks
angiostein Il receptor sites to
limit activation of the RAAS and
prevent vasoconstriction and
sodium and fluid retention by
the kidneys

info®etarraining cogk

Baroreceptorsin the arch of

the aorta monitor blood

pressure. If the BP drops they
trigger the

sympathetic nervous systems alpha
and beta receptors

to raise the BP again.

The sympathetic nervous. system
stimulates the beta- cells, causing
the beart to beat faster and
stronger to increase the BP,

Liver
produces
Angiotensin

The sympathatic nervous. system
stimulates the alpha receptorsin
the blood vessel walls, causing the
vessels to constrict, reducing the
volume the blood has to fill, so
increasing BP.

Blood
Vessel

KLy
ACE = angiotensin-mnverting enzyrme

ACH .« angotensinConverting enyme inhibeor
AREs » angsotensin receptor blockers ANP «
atrial natriuretic peptbde

BAP & B-type natrisretic peptide B9

biood pressure

HF « heart fallure

RAAS » roninangiotensin-alsostesons system

A TAld

€ ol Troining

ANP and BNP are produced by atria and ventricles
respectively in response to myocardial injury or
overload. They are meant to counteract the
negative effects of the RAAS by promoting
vasodilation and natriuresis, and inhibit fibrosis
and hypertrophy

Failing
heart with
BP
dropping

*Evidence of reduced morbidity and
[ Failure in Diabetic AND

If the BP drops - even slightly - the kidneys mortality in Heart
produce Renin which sets off the hormonal non-Diabetic patients
cascade to raise the BP so the kidney's will
receive sufficlent blood to maintain renal
function

Spironolactone

Angiotensin

Kidneys

@As Angiotensin | passes

through the lungs,
ACE converts it into
Anglotensin Il

Aldosterone

Angiotensin [} stimulates the
Adrenal glands to release aldosterone, which
affects the kidneys and increases the reteation of

Angiotensin [l causes blood vessels salt & water, increasing blood volume and so

to constrict, reducing the volume raising BP,
the blood has to fill and raising the
BP. /

Produced by Et al Training in association with Issues & Answers fsufﬁﬁg@ANswgks

Diuretics
*Reduce sodium reabsorption by the kidneys
to increase volume of urine excreted

*Llower workioad on the heart and reduce
oedema to ease breathing

*Titrate according to need following initiation
of other HF therapies

SGLT2 inhibitors (Gliflozins)
*Inhibit glucose reabsorption in the kidney via
the sodium glucose transport protein 2

* Diuresis results in glucose excretion

* Is an aldosterone antagonist

*Prevents fluid retention caused by
aldosterone

* Monitor potassium carefully

Eplerenone

*Selective aldosterone antagonist that is more
spedfic than spironolactone with fewer side
effects such as gynaeocomastia

*Prevents fluid retention caused by
aldosterone

* Monitor potassium carefully

ARBs
*Block the angiotensin Il receptor sites in
the adrenal

glands and the blood vessels

+Limit activation of the RAAS to prevent
vasoconstriction and sodium and fluid
retention by the kidneys

Content and editorial:
Jan Procter-King and Dr Clare Hawley



2. NHOM U'C CHE DONG VAN CHUYEN GLUCOSE —NATRI 2 ?
( SGLT2I = Sodium-glucose Cotransporter-2 Inhibitors)

cmeindia.in

Cac nha hda hoc nguoi Phap (1835) Ian dau tién phan 1ap duoc
Phlorizin tlr vo cay tao, Joseph von Mering (1886) BS nguoi Birc da
tién phong trong giai doan dau cta bénh BDTD d3 chirng minh udng
liéu cao phlorizin lam tang thai glucose qua nudc tiéu...



C6 3 HE THONG VAN ol
CHUYEN GLUCOSE VAO
NOI BAO

R
/" lumen of
proximal

kidneys

small intestine

Metabolism or Storage




Sotagliflozin is a dual
inhibitor of SGLT1 and

>GLT2
L anznilyl= i An extra mechanism of
Glucose Absorption glucose lowering
compared with selective
SGLTZ inhibitors

KIDNEY ]

Glucose Reabsorption

Mo Glucosuria




SGLT2 inhibitors, also called Gliflozins

| Glucose filtration I (180 g/day)

|

Macula densa

S1 segment of
proximal tubule

| Glucose reabsorption |

(180 g/day) 10%

S3 segment of
proximal tubule

(0 g/day) | Glucose excretion

Adapted from Ferrannini E, Solini A. Nat Rev Endocrinol. 2012;8:495-502.




G
Renal glucose re-absorption in patients with diabetes'2

Filtered glucose
load > 180 g/day

4 )

When blood
glucose increases
above the
renal threshold
(~ 11 mmol/L), the
capacity of the
transporters is
exceeded,
resulting in
urinary glucose
excretion

- /

SGLT, sodium glucose cotransporter.
1. Adapted from: Gerich JE. Diabet Med. 2010;27:136-142; 2. Bakris GL, et al. Kidney Int. 2009;75;1272-1277.



O
Urinary glucose excretion via SGLT2 inhibition?

Filtered glucose
load > 180 g/day

4 N

SGLT2 inhibitors
reduce glucose
re-absorption
in the proximal
tubule, leading to
urinary glucose
excretion®* and
osmotic diuresis

N J

SGLT, sodium glucose cotransporter.
*Loss of ~ 80 g of glucose per day = 240 cal/day.
1. Bakris GL, et al. Kidney Int. 2009;75;1272-1277.



11 thuoc nhém e ché SGLT2 (2012-2023)

1.Bexagliflozin was approved in the United States under the brand name
Brenzavvy in January 2023.[26]

2.Canagliflozin was the first SGLT2 inhibitor to be approved for use in the
United States. It was approved in March 2013, under the brand name
Invokana and it was also marketed throughout the EU under the same
name.[27[28]

3.Dapagliflozin is the first SGLTZ2 inhibitor approved anywhere in the world
by the EU in 2012.29] |t was approved for use in the United States under
the brand name Farxiga by the Food and Drug Administration in January
2014.139 the first oral treatment in combination with insulin to treat type 1
DM in UK and EU.

4.Empagliflozin, approved in the United States in August 2014, under the
brand name Jardiance by Boehringer Ingelheim .21 Of the gliflozins,
empagliflozin and tofogliflozin have the highest specificity for SGLT2
inhibition.lX] This oral medicine for type 2 diabetes has been shown to
reduce the risk of CVD death.[22

5.Ertugliflozin was approved in the United States under the brand name
Steglatro in December 2017 .32



https://en.wikipedia.org/wiki/Bexagliflozin
https://en.wikipedia.org/wiki/SGLT2_inhibitor#cite_note-26
https://en.wikipedia.org/wiki/Canagliflozin
https://en.wikipedia.org/wiki/SGLT2_inhibitor#cite_note-27
https://en.wikipedia.org/wiki/SGLT2_inhibitor#cite_note-28
https://en.wikipedia.org/wiki/Dapagliflozin
https://en.wikipedia.org/wiki/SGLT2_inhibitor#cite_note-Forxiga_EPAR-29
https://en.wikipedia.org/wiki/SGLT2_inhibitor#cite_note-30
https://en.wikipedia.org/wiki/Empagliflozin
https://en.wikipedia.org/wiki/Boehringer_Ingelheim
https://en.wikipedia.org/wiki/SGLT2_inhibitor#cite_note-31
https://en.wikipedia.org/wiki/SGLT2_inhibitor#cite_note-Shubrook2015-1
https://en.wikipedia.org/wiki/SGLT2_inhibitor#cite_note-32
https://en.wikipedia.org/wiki/Ertugliflozin
https://en.wikipedia.org/wiki/SGLT2_inhibitor#cite_note-33

6.lpragliflozin, produced by the Japanese company Astellas Pharma Inc.
under the brand name Suglat, approved in Japan January 2014 .[34135]
/.Luseoqgliflozin was approved in Japan March 2014 under the brand
name Lusefi and was developed by Taisho Pharmaceutical.28
8.Remoqgliflozin etabonate was commercially launched first in India by
Glenmark in May 2019.

9.Sergliflozin etabonate discontinued after Phase Il trials.24

10. Sotagliflozin is a dual SGLT1/SGLT2 inhibitor in phase Il trials under
the brand name Zynquista. Developed by Lexicon pharmaceuticals. It
was planned to be the first oral treatment in combination with insulin to
treat type 1 diabetes mellitus.28 The Food and Drug

Administration refused its approval for use in combination with insulin for
the treatment of type 1 diabetes.[321140]

11.Tofoqliflozin was approved in Japan in March 2014, under the brand
names Apleway and Deberza developed by Sanofi and Kowa
Pharmaceutical.l#1l
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PHARMACOKINETIC PARAMETERS OF VARIOUS SGLT-2 INHIBITORS

Protein

Name of drug Bioavailability binding

Canagliflozin

Dapagliflozin

65% (300 mg 999
dose) °

78% 91%

90-97%
(mice); 89%

Empaglifiozin . .20°
Empaglifiozin (dogs): 31% 86.20%

(rats)
Ertuglifiozin 70-90% 95%
Ipragliflozin 90% 96.30%
(50 mqg)

35.3% (male

rats); 58.2% 96.0-

Luseogliflozin | (female rats); 96.3%

Tofogliflozin
(10 mqg)

92.7% (male
dogs)

97.50% 83%

tmax
(hours)

1-2

1-1.5

1.5

0.5-1.5

0.625=0.
354

0.75

t1/2 (hours)

10.6 (100 mg
dose); 13.1
(300 mg dose)

12.9

13.2 (10 mg
dose); 13.3h
(25 mg dose)

11-17

15-16 (50 mg
dose)

9.241+0.928

6.8

SGLT2
Cmax selectivity
over SGLT1
1096 ng/mL
(100 mg dose);
3480 ng/mL 250 fold

(300 mg dose)

79.6 ng/mL (5 mg
dose); 165.0 ng/mL 1200 fold
(10 mg dose)

259nmol/L (10 mg
dose); 687nmol/L 2500 fold
(25 mg dose)

268 ng/mL (15 mg
dose)

975 ng/mL 360 fold

2000 fold

119+27.0 ng/mL 1650 fold

489 ng/mL 2900 fold

Madaan, Tushar; Akhtar, Mohd.; Najmi, Abul Kalam (2016). "Sodium glucose Co Transporter 2 (SGLT2)
inhibitors : Current status and future perspective". European Journal of Pharmaceutical Sciences. 93: 244-252—-
. doi:10.1016/j.ejps.2016.08.025. PMID 27531551.
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3. Co ché bao vé Tim Mach
clia nhdm ¢ ché SGLT2 ?



Hé thong SGLT
Sodium-Glucose Cotransporter

SGLT Expressed in human tissues
SGLT1 Intestine, trachea, kidney, heart, brain, testis, prostate
SGLT?2 Kidney, brain, liver, thyroid, muscle, Heart

Ratios of activity between SGLT1 and SGLT2 may be helpful in defining expression.

30



Tién trién ton thuong Co Tim trong DTP Tip 2

Type 2 Diabetes

|

Hyperinsulinemia, adipose tissue

expansion, accumulation of
/_ glucose and lipid \
intermediates in cytosol
Signals Signals

activated by nutrient triggered by energy
deprivation surplus

1
Suppression of
SIRT1 I N autophagy, oxidative ¢

stress, organellar

PGC-1a I P dysfunction, and r

activation of

x L Py mTORC1 |
FGF21 | f

¥

Accelerated development
of cardiomyopathy

Source: JACC @ 2021 American Coliege of Cardiology Foundation




Tac dung chinh bao vé Tim cua rc ché SGLT2

inhibition of NHEL, |, , and

SGIT1
v
_ 4 Na' in cardiomyocytes 1 blood pressure and
T natriuresis and * arterial stiffness
osmotic diuresis T mitochondrial function ¥
T calcium homeostasis reduction of afterload
reduction of preload

modulation of mitochondrial '
T ketone bodies dynamics and autophagy
improved fuel T mitochondrial function
energetics + oxidative stress
weight loss, { blood pressure, V4 rem ode\\'\‘* weight loss, + epicardial fat,
! glucotoxicity, 4 insulinemia, 1 uric acid, T ketone bodies,
4 insulinresistance, 4 uric acid direct ezeds (?)
+ coronary atherosclerosis T hematocrit 1 inflammation, oxidative
* stress and fibrosis

T oxygen supply




U'c ché SGLT2 giam HbA1c

Outcomes of the SOLD study
Factors related to a higher probability of SGLT2-i suspension

Change in Alc (%) from Baseline

-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9

OR P value
Sex 0,804 0,302
Years of disease 0,977 0,084
Age 1,046 0,068
BMI (Kg/m?) 0,920 0,001
FPG (mg/dL) 0,990 0,000
-0.4 HbAlc (%) 1,927 0,000
S-Creatinine (mg/dl) 2,270 0,207
eGFR (ml/min/1,73 m?) 0,969 0,000
CVD 1,297 0,202
40 P=0.005
35
=
-0.9 -0.9 S 30
<
® Empagliflozin 10 mg (n=167) * Empagliflozin 25 mg (n=31) ™ Dapagliflozin 10 mg (n=205) § 2
Dapagliflozin 5§ mg (n=9) ® Canagliflozin 100 mg (n=56)  Canagliflozin 300 mg (n=92) @2 15
m Ertugliflozin 5§ mg (n=5) =)
€ 10
Q
= S
(=4
(8]
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75-79
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Uc ché SGLT2 & Hé thong trao doi Natri—-Hydro
(Sodium-Hydrogen Exchanger-NHE)
NHE1 (tim) NHE3 (thén)

Hypertrophic signals
(Ang I, ET-1, NE, GFs)

3Nat
Plasma membrane

tCa2

A l —~ tmpT

Calcineurin
CaMKil Mitochondria

Hypertrophy
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Progression of heart failure

7N

Cardiac hypertrophy, Renal sodium
injury, fibrosis retention
Norepinephrine (

"I NHE1 in heart

Angiotensin and vasculature

Aldosterone b —

Neprilysin ﬁ in ki
Adipokines ) ( | NHE3 in kidney
Impaired insulin Microvascular and
sensivity macrovascular

Worsening glycemia complications

N

Progression of diabetes

Packer M. (2017) Activation and Inhibition of Sodium-Hydrogen Exchanger Is a Mechanism That Links the
Pathophysiology and Treatment of Diabetes Mellitus With That of Heart Failure. Circulation. 2017 Oct

17;136(16):1548-15509.
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Type 2 Diabetes

N\

l NHE1 l NHE3 |

Cardiac injury Renal tubular sodium
Cardiomyopathy hyperreabsorption

Source: JACC @ 2021 American College of Cardiology Foundation



Blood pressure lowering
and natriuresis in diabetes

Hypoglycemic

drugs for diabetes

Drugs for
T heart failure

Inhibition of ~ ACE inhibitors

GLP-1 agonists } P Mal 290 kldney\ ANG receptor blockers

DPP-4 inhibitors - MR antagonists

&

Inhibition of Certain B-blockers

NHE1 in heart Neprilysin inhibitors
and vasculature| ™

|

Reduction in the risk of major
adverse heart failure outcomes

SGLT2 inhibitors £-7

Packer M.(2017) Activation and Inhibition of Sodium-Hydrogen Exchanger Is a Mechanism That Links the Pathophysiology and Treatment of
Diabetes Mellitus With That of Heart Failure. Circulation. 2017 Oct 17;136(16):1548-1559.
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U'c ché SGLT2 va Adipocytokine viém tai c4c to chirc mé

Figure |

Pulmonary
adipose ussue

Periadventitial

adipose tissue

Perirenal
adipose tissue

Bone marrow
adipose tissue

Leptin
Adiponectin
Resistin
Visfatin
Omentin
Chemerin

Epicardial
adipose tissue

Subcutaneous
adipose tissue

Visceral
adipose tissue

Leptin
Adiponectin
Resistin
Visfatin
Apelin
Omentin
Chemerin

Leptin
Adiponectin
Resistin
Visfatin
Apelin
Omentin
Chemerin




Type 2 Diabetes

Systemic adipose / \ Expansion and inflammation

tissue inflammation of epicardial adipose tissue

ron icroci
Coro agg,%&%:u'atw C— Paracrine secretion of
proinflammatory adipocytokines

/

Microvascular rarefaction, myocardial 3
inflammation and fibrosis

Impaired LV distensibility

Heart failure with
preserved ejection fraction

Source: JACC @ 2021 American College of Cardiolegy Foundation



Renal and Blood Pressure Effect of Leptin

Selective Leptin Endothelial
Resistance Dysfunction

T Leptin

Y

oy

mpathetic
Activity

1 Blood Pressure

T Nitric Oxide

Uc ché SGLT2
giam Leptin

Uc ché SGLT2 lam giam su tich
tu va viém cua qua trinh tiét
leptin va cac hoat dong can tiét
cta leptin d6i vai tim va than dé
thic day qué trinh xo hoa.

Su xo hda gop phan 1am suy yéu
md md & tim, do d6 giam thiéu
kha ning cing va chitc ning cau
than dac trung cho HFpEF lién
quan dén béo phi.

Milton Packer (2018) .Do sodium-glucose co-transporter-2 inhibitors prevent heart failure with a preserved ejection fraction by

counterbalancing the effects of leptin? A novel hypothesis .. 23 January 2018
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Tw thwe té bao (Autophagy)

«Co’ ché “tw thuc” dé doi moi
Your body's way to cleanse itself ‘ AUtOphagy la thuat ngU’ Xuat
ALS ,Z my_- AGY :égm,phat toe tleng Hy Lap v&i thanh td

is a biological process that removes body's aUtO (tu:) Va p h ag € I n (a n ! th ch) '

accumulated toxins, and recycles damaged
cell components.

Co ché “tv thwe” 1a mot co ché
$ co’ ban cua viéc phan huy va tai
§a§ & ché céc thanh phan cla té bao.
\ CA&c té bao “tw an” ttrc lam cho
mat di va “tai ché” tlrc tao ra cac

thanh phan cda chinh minh dé déi
mol.

g
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Type 2 diabetes

I Intracellular / l \Hyperinsulinemia \

glucose and lipids
Suppression of nutrient Impairment of
\’ and oxygen deprivation — autophagic flux

signaling
Unfolded

proteins ¢

Worsening

mitochondria and
peroxisomes

I| I Dysfunctional glycemic control

v v

Endoplasmic Oxidative
reticulum stress stress

\ Cardiomyocyte dysfunction, /

inflammation and death

Inflammasome
activation

—1

Cardiomyopathy




P SGLT2 Inhibitors

I callJc:riir;agss / \ \

\9 Fasting-like paradigm  Hypoxia-like paradigm

)

] AMPK

Gluconeogenesis

Fatty acid
oxidation

N

<——I SIRT1 ——>I HIF-20

N

/\

Increased

Ketogenesis

autophagic flux

| Erythropoiesis ‘

Requcgad inﬂammasome /
activation and increased

Decrease in mitochondrial stability (\> Decreased

intracellular
sodium \/ \

\) Amelioration of cellular stress,

dysfunction and death

oxidative
stress

o

So d6 giai thich cac co
ché phan t& 1am co s&
cho tac dung trc ché
SGLT2 nham gidm suy
tim nghiém trong va
cac bién cb bat loi &
than.

Viéc kich hoat cac cam
trong khi cac dau hiéu
sinh hoc cua sv kich
hoat nay nhu keton
huyét va tan tao hong
cau (xanh la cay).

AMPK indicates AMP-activated protein kinase; HIF-2a, hypoxia inducible factor isoform 2a; SIRT1, sirtuin-1



Uec ché SGLT2 va EPO

4 Na*/Glucose L
reabsorption (o )

4 Metabolic demand 7
: BONE MARROW
1 Na* distal tubule / + Eryihronenssis

1 Afferent arteriolar f~/ 4 lIron utilization
vasoconstriction / /] M Oxygen delivery

J Renal blood flow L/ \
J Renal pO, 1 Circulating

J Oxidative stress progenitor cells \(

1 Beta-hydroxybutyrate @@e N
mediated EPO
SGLT2 Increased
Inhibitor EPO
M Afferent arteriolar
vasoconstriction

J Inflammation 1 Oxygen

e PO delivery
i J Left ventricular
mass

BRAIN
Neuroprotection




So sanh Can bang Natri va Calci trong co tim
nguoi khong BDTD va nguoi BDTD

Calcium influx
Healthy
heart Cardiomyocyte cell membrane b. yte cell

,r-xubule S & spontaneous @

1 I
[ Calcium effiux | : Sodium balance] Calcium influx [N [ Calcium efflux] ' Sodium balance
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1
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2a: Can bang Natri va Calci trong  2b: Mat can bang Natri va Calci trong
co tim trén nguoi binh thuwong co tim trén nguoi suy tim va DTD tip 2




3a: Nang luvgng co tim & nguoi khoe
manh trong khi nghi ngoi

Cardiomyocyte cell membrane
e®90000000000000000000000000000000000,

° N Normal Heart *
. \
® Ketone, lactate, 0 [
® BCAA - Situational O an 558

® sources of ATP
.

.
@ Glucose — Secondary,
@ source of ATP
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>
° Mitochondria ATP °
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3b: Nang lvgng co tim clia bénh

nhan suy tim va BDTD tip 2.
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LT2 Inhibitors

Erythropoietin
T Gluconeogenesis
Fatty acid oxidatio
Erythrocytosis

O Synthe3|s of
ketone bodies

2
delivery

Increased ATP
syntheS|s

Proposed framework by which SGLT2 inhibitors
might act to increase delivery of substrates that
could lead to enhanced synthesis of ATP.



% Change in Cardiac Energy

(ATP) Production
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Co ché chia Uc ché SGLT2 vé giam Hoat Tinh Giao Cam

SGLT2 inhibitors

V¥ Blood WV Insulin W Anemia WV Uremic 7 Kidney WV Na*
Glucose Resistance Toxins Stress Volume
V¥ Insulin WVinsulinemia WV RVLM & I WHypothalamus | | W Activation

& Leptin

\ Parvocellular PVN of VOLT

WV Activation of CB




Uc ché SGLT2 cai thién yéu to nguy co

*PCT — proximal convoluted
tubule

**ATP — Adenosine tri-
phosphate

***GLUT - Glucose transporter

Blood

Na+
SGLT2 Na/K ATPase
Inhibition Increased urinary Na+ and Glucose excretion

Reduced ATP ) Reduced plasma

consumption in PCT 3 volume and .

and relative hypoxia ' eradsed glutagon i ;

i ranal cortex vs insulin ratio |mprove.d ¢
endothelial

function
Reversion of
myofibroblasts to | - Reduction in
rythroppietin producing ‘ \ Reduction in blood > BN\ \entricular
fibroblasts Improved . pressure and .‘ . preload
Lipolysis glycemic - afterload

NS

Improved ventricular loading
Increased Haematocrit Weight loss conditions

Diuresis

Increase in
haematocrit

© 2020 S Joshi




Risk Factors for Hyperkalaemia in HF

JOURNAL ARTICLE

Emerging role for SGLT2 inhibitors in mitigating
the risk of hyperkalaemia in heart failure

Subodh Verma, Nitish K Dhingra, Arjun K Pandey, Francesco Cosentino =

European Heart Journal, Volume 43, Issue 31, 14 August 2022, Pages 2994-2996,
https://doi.org/10.1093/eurheartj/ehac304
Published: 10 June 2022

Medications
e ACE-i/ARB/ARNI
* MRAs
Comorbidities: CKD, DM

SGLT2 Inhibitors
EMPEROR trial programme: Empagliflozin

@ associated with V' 18% in investigator reported
hyperkalaemia or initiation of potassium binders
Possible mechanisms: MNa+ to distal nephron,

alterations in RAAS, reduced rate of kidney
function decline

Consequences of Hyperkalaemia in HF

Arrhythmia
Poor outcomes (HF Hospitalization, CV Death)
Reduced initiation/up-titration of HF medications




Uc ché SGLT2 va Suy tim EF bao ton

HFpEF

Obesity

Hypertension

Diabetes
mellitus

Chronic kidney
disease

/

Oxidative stress /
Inflammation

NO bioavailability <, ‘

Fibrosis 1

Hypertrophy 1

PKG signaling \ CaMKIl 1 (?)

!
. N
i 4

y
v,y

HFpEF & SGLT2i

Hypertension

Obesity

Diabetes
mellitus

Chronic kidney

disease

Oxidative stress /

”~

Inflammation |

—-

NO bioavailability 1

.| Fibrosis

PKG signaling 1t

Hypertrophy |,

Myofilament stiffness ’P\T\g Na* overload 1 (?)

CaMKIl 4, (?)

‘ Diastolic dysfunction

Myofilament stiffness |,

Na* overload |, (?)

Improved diastolic function




SGLT2 inhibition

Glycosuria Natriuresis 1 Erythrocytosis
l . l 4 Uric acid production
{ Blood glucose { Blood pressure l t Autophagic flux
1 Body weight 1 Plasma volume Nutrient deprivation _| & Inflammation
Improved lipid profiles 4 Intraglomerular pressure signalling .. | 4 Oxidative stress
Improved cardiac energetics 4 Diuretic resistance Improved cellular function
v
f Cardiovascular effects 1 “.u
Ca** and Na* homeostasis ;g,“mnm -’
4 CaMKIl & NHE1 activity
4 Late Iy,
l 1 Cardiomyocyte stiffness 1 Endothelial dysfunction
Improved excitation-contraction coupling +——»{ | Cardiac hypertrophy a :
1 * Misofimnact phosphoryiation 1 Interstitial fibrosis

1 Arrythmia burden Improved diastolic function




22222222

HFrEF » Congestion Event
T Clinical Symptoms
T Hospitalization
T Mortality

SGLT-2i

(canagliflozin, dapagliflozin, empagliflozin)

Improves HF OQutcomes

I Edema = | Hospitalization



U'c ché SGLT2
Suy tim EF gidm | it

*Improved endothelial function Vascular and
*Decreased interstitial vs intravascular volume

*Decreased preload and afterload hemodynamic
Increased hematocrit' effects
*Decreased sympathetic nervous system
activity

*Dereased renin angiotensin system activation
*Reduced intraglomerular pressure
*Increase in natriuresis. diuresis and uricosuria

*Decreased albuminuria Renal effects
*Decreased renal oxidative stress

EﬁeCtS Of *Preservation of renal function
*Increased erythropoietin
SGLT?2

inhibitors *Decreased myocardial hypertrophy and
fibrosis
*Reverse cardiac remodelling
*Improved myocardial energetics Cardiac Effects

*Decreased myocardiac oxidative stress

«Inhibition of Na+/H+ exchanger
*Decreased epicardial fat accumulation

*Weight loss

*Decreased total body and visceral adiposity
*Increased insulin sensitivity

*Increased muscle free fatty acid uptake Metabolic effects
*Decreased uric acid levels

*Decreased liver steatosis and hepatocellular

injury

Fig. 1 Figure summarizing the biological effects of SGLT2 inhibitors
L.




Tac dong Uc ché SGLT2 trén xo vira dong mach

platelet
activation

uric acid]
HbA1c|
cholesterol,
glucose|

iron] ,
AGEs, ) endothelial

BHBT 4 dysfunction

=

SGLT2

inflammation : i
macrophage polarization b . AMPKT
foam cell formation SIRTH

ICAM-1, VCAM-1_, TNF-a _, IL-18], IL-
6], MCP-1|, NF-kB|, NLRP3|, ACAT1|,
ABCA17, Lox-1|, STAT3[,TLR4r1, M21,
M1

: | - ’ ) : . 4‘ ‘“ b‘ ) e
g 3 S " 5 : B
Cl autophagy
T
x:,"‘_." {e

VSMC proliferation and
migration

HO-11
ox|dative stress

. NADPH oxidase subunits | -
ROS; =




Reduced || Reduced
oxidative || SGLT1 J| epicardial
stress activity fat

Possible mechanisms through which SGLT2 inhibitors improve heart failure outcomes,
NLRP3: nucleotide-binding oligomerization domain, leucine-rich repeat, and pyrin
domain-containing;



U'c ché SGLT2 va Bao vé Than




Hyperglycaemia :
Proximal Tubule

T Angiotensinogen Y T mRNA Renin

M ACE . Proximal Tubule ' 1 Angiotensinogen
Growth

v v

T Angiotensin Il 1 SGLT2 gxpression R T Angiotensin Il

v, kS v

T Albuminuria T Prox Reab Na T Tubular Reab Na

TECV-BP

¢[Na]MD©lTGF©¢RA ;
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S .................:1 T Single Nephron GFR
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Impaired TGF Rescue TGF

Adenosin

Net effects
Wi GFRW RVRAN |, et o

W Effective renal plasma flow
W Filtration fraction

¥ Whole kidney GFR

W Intra-glomerular pressure
A Pre-glomerular arteriolar
resistance

A Post-glomerular arteriolar
resistance

A Prostaglandin release

W Plasma nitric oxide

A Plasma angiotensin Il

A Plamsa aldosterone

SGLT2i

Dap rng huyét déng hoc clia trc ché SGLT2 & giai doan sdm bénh nhan DTD tip 1
Hemodynamic responses to a SGLT2i in patients with early stage TIDM:



Impaired TGF

Net effects
V:?»::I::iton G FR * RVR 9

Efferent
Vasodilation

W Effective renal plasma flow
W Filtration fraction

W Single nephron GFR

W Intra-glomerular pressure
W Post-glomerular arteriolar
resistance

A Pre-glomerular

arteriolar resistance slightly
A Prostaglandin release

W Plasma nitric oxide

A Plasma angiotensin Il

A Plamsa aldosterone

SGLT2i

Dap rng huyét dong hoc chia trc ché SGLT2 & giai doan s&¢m bénh nhan DTD tip 2
Hemodynamic responses to SGLT2i in patients with early stage T2DM:



SGLT2i : inhibits

SGLT1: 10% glucose reabsoption - 90% glucose reabsoption

| pleiotropic mechanisms of SGLT2i

Kidney - Heart & metabolic l Blood vessel l
effects effects effects

\ 4

 glicosuria T insulin sensitivity T endothelial function

f diuresis T muscle FFA* uptake § decreased blood pressure

f natriuresis § weight loss § arterial stifness

{ uricosuria § visceral adiposity § oxidative stress

1 intraglomerular pressure § epicardiac fat § peripheral vascular resistance
0 myocardial oxidative stress
§ cardiac afterload
§ cardiac preload

Figure 3. Pleiotropic effects of SGLT2i: recent evidence supports the efficacy of
SGLT2i in reducing cardiovascular complication and hospitalizations in patients with
and without diabetes by ameliorating renal, cardiometabolic, and vascular effects.




Heart failure

Angiotensin I
Neprilysin

a-adrenergic receptors \

, Increased activity of renal
sympathetic nerves

Worsening
enal function

Increased SGLT2 Increased NHE3
‘l’ expression /\ /\ expression
SGLT2

Worsening inhibitors

heart failure

S

Proposed framework by which SGLT2 inhibitors might exert cardioprotective and nephroprotective
effects by acting to mute renal sympathetic nerve activity and promote natriuresis and osmotic diuresis.

Sodium and water retention with expansion
of plasma and interstitial volume




Giam Magnesium mau gay réi loan chirc nang than

Hypomagnesemia

(24)
(25) (26)

L)

renal vascular endothelial chronic
calcification dysfunction inflammation

\ g ¢ - AN : - o
renal vascular systemic vascular renal interstitial
dysfunction dysfunction tubular injury

Renal Dysfunction

e 1: Hypothesis of renal dysfunction due to hypomagnesemia.
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Is the Renoprotective Effect of SGLTZ2 Inhibitors due to their Beneficial
Effect on Hypomagnesemia?

Tatsuo Yanagawa®

Magnesium Deficiency is linked to Diabetes, Mg Concentration Increases with SGLT2 Inhibitor
Hypertension and Cardiovascular Events Treatment

Is the Renoprotective Effect of SGLT2 Inhibitors also
related to Increase of the Serum Mg Concentration?

Conclusion

We would like to put forth the hypothesis that SGLT2 inhibitor
therapy suppresses risk of CV events and exerts a renoprotective effect
by improving the serum magnesium levels.




SGLT2 inhibition

4 stress of tubular cells
+ HbAlc and / ¥ glucose and sodium from glucose overload

glucotoxicity reabsorption *
v restored erytropoietin
production

restoration of TGF and / T sodium excretion

adenosine generation T hematocrit and

T glucose excretion )
oxygen delivery
v intraglomerular pressure
and hyperfiltration
osmotlc diuresis and natriuresis
+ blood pressure, reduced
extravascular and preserved
intravascular volume

+ albuminuria
and GFR decline

T excretion
of uric acid negative accelerated
caloric*balance starvation state
loss of body lipolysis and T fatty
weight acids oxidation

T ketogenesis

Tém tat co’ ché bao vé TIM THAN cua &rc ché SGLT2.



Uc ché SGLT2 va Suy giam nhan thic

Pharmacological Research 176 (2022) 10¢

Contents lists available at ScienceDirect
Pharmacological Research

journal homepage: www.elsevie

Review

Cognitive impairment and type 2 diabetes mellitus: Focus of SGLT2
inhibitors treatment

Maria Rosaria Rizzo™ , Irene Di Meo °, Rita Polito “, Maria Chiara Auriemma “,
Antonio Gambardella ", Gabriella di Mauro ", Annalisa Capuano ", Giuseppe Paolisso
A Department of Advanced Medical and Surgical Sciences - University of Campania “Lufg Vanvitelli®, 80138 Naples, Iraly

" Department of Precision Medicine, University of Campania ~Lutei Vanvitelli ", 80138 Naples, Iraly
 Department of Experimental Medicine - Section of Pharmacelogy "L Donatelli”, University of Campania “Ludgi Vanvitelli™, 80138 Naples, Italy




. Glucose

The principal SGLTs expressed in the brain. SGLTs are fundamental in the
mechanism of glucose entry into the brain cell. SGLTs transport glucose into the cell
along a sodium gradient. SGLT1, SGLT2, SGLT3, SGLT4, SGLT6 have been
identified in the brain. The distribution of the brainexpressed SGLTs differs strongly
and, unfortunately, not all brain SGLTs have been studied extensively




| SGLT2i

EMPAGLIFLOZIN| | DAPAGLIFLOZIN| | CANAGLIFLOZIN | | ERTUGLIFLOZIN | | SOTAGLIFLOZIN

|

POTENTIAL DIRECT and INDIRECT EFFECTS F—

+  OXIDATIVE STRESS ( : +  VASCULAR ASPECTS

+  NEUROINFLAMMATION ' v INSULIN SIGNALING

+ AMYLOID BRAIN LEVELS M - 9 +  MITOCHONDRIAL FUNCTION
+  BRAIN DAMAGE e Y +  mTOR PATHWAY

COGNITIVE IMPAIRMENT REDUCTION

The potential directs and indirect effects of SGLT2i on cognitive impairment.
Empaglifozin, Dapaglifozin, Canaglifozin, Ertugliflozin and Sotagliflozin, the most
used SGLT2i in laboratory models and clinical studies, exert an improving effect on
cognitive impairment. Reduction of oxidative stress, neuroinflammation, amyloid
brain levels and in general brain damage, and positive impact on vascular health,
Insulin signaling, mitochondrial function and mTOR pathway are considered the
possible underlying mechanisms.




ESC 2021 AHA 2022 va ADA 2023
Lién quan u’c ché SGLT2




ESC GUIDELINES
@ E S C European Heart Journal (2021) 00, 1—128

European Society doi:10.1093/eurheartj/ehab368
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

2.1 What is new

SGLT2.Inhibitors



Khuyén cdo diéu tri & bénh nhan Suy tim
( NYHA II-IV) véi EF < 40%

Recommendations Class® Level’

An ACE-| is recommended for patients with HFrEF to reduce the risk of HF
hospitazation and death, "

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk of

HF hospitalization and death, ™™

An MRA s recommended for ptients with HFFEF to reduce the risk of HF hospitalizaton and death, ™™

i

Sacubitril/valsartan s recommended as a replacement for an ACE-/in patients with HFrEF to reduce the risk of HF
hospitalization and death,




Khuyén cdo diéu tri suy tim & bénh nhan BTD

Recommendation Class® Level®

108,109,136



Khuyén cdo du phong tién phat suy tim &
bénh nhan DTP c6 cac nguy co gay kho'i phat
Recommendations for the primary prevention of heart
failure in patients with risk factors for its development

Recommendations Class® Level®




CLINICAL PRACTICE GUIDELINE: FULL TEXT

2022 AHA/ACC/HFSA Guideline for ‘ A ‘
the Management of Heart Failure

A Report of the American College of Cardioclogy/American Heart Association
Joint Committee on Clinical Practice Guidelines

American Heart Association.
American College of Cardiology
Heart Failure Society of America.



5.1. Patients at Risk for HF (Stage A: Primary
Prevention)

Recommendations for Patients at Risk for HF (Stage A: Primary
Prevention)

Referenced studies that support the recommendations are

summarized in the

In patients with hypertension, blood pressure
should be controlled in accordance with GDMT
for hypertension to prevent symptomatic HE."*

2. In patients with type 2 diabetes and either
established CVD or at high cardiovascular risk,
SGLT2i should be used to prevent hospitaliza-
tions for HE.'*'2

3. In the general population, healthy lifestyle hab-
its such as regular physical activity, maintaining
normal weight, healthy dietary patterns, and
avoiding smoking are helpful to reduce future
risk of HE'*2'

4. For patients at risk of developing HF, natriuretic
peptide biomarker—based screening followed
by team-based care, including a cardiovascular
specialist optimizing GDMT, can be useful to
prevent the development of LV dysfunction
(systolic or diastolic) or new-onset HF22.23

5. In the general population, validated multivari-
able risk scores can be useful to estimate sub-
sequent risk of incident HF.24-2¢




7.3.4. Sodium-Glucose Cotransporter 2 Inhibitors

Recommendation for SGLT2i
Heferenced studies that support the recommendation are summarized

in the

Recommendation

1. In pabents with symptomatic chronic HFFER
SGLT2i are recommended to reduce hospital-
ization for HF and cardiovascular mortality, irre-
spective of the presence of type 2 diabetes.’

Value Statement:
Intermediate Value

(A)

2. In pabents with symptomatic chronic HFrEFR,
SGLT2i therapy provides intermediate eco-
nomic value 34
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Symptomatic HF with
LVEF 41%-49%

Figure 11. Recommendations for Patients With Mildly
Reduced LVEF (41%-49%).

ARNi, angiotensin receptor-neprilysin inhibitor; LVEF, left ventricular ejection fraction; MRA,
mineralocorticoid receptor antagonist; and SGLT2i, sodium-glucose cotransporter 2 inhibitor



7.6.1. HF With Mildly Reduced Ejection Fraction

Recommendations for HF With Mildly Reduced Ejection Fraction
Referenced studies that support the recommendations are summa-

rized in the

1. In patients with HFmrEF, SGLT2i can be ben-
eficial in decreasing HF hospitalizations and
cardiovascular mortality.’

2. Among patients with current or previous symp-
tomatic HFmrEF (LVEF, 41%-49%), use of
evidence-based beta blockers for HFrEF, ARMN,
ACEi, or ARB, and MRAs may be considered
to reduce the risk of HF hospitalization and
cardiovascular mortality, particularly among
patients with LVEF on the lower end of this

spectrum. ¥




r.r.1. HF With Preserved Ejection Fraction

Recommendations for HF With Preserved Ejection Fraction®
Referenced studies that support the recommendations are

summarized in the

Patients with HFpEF and hypertension should
have medication titrated to attain blood pres-
sura targets in accordance with published clini-
cal practice guidelines to prevent morbidity.”*

In patients with HFpEF, SGLT2i can be ben-
eficial in decreasing HF hospitalizations and
cardiovascular mortality.®

In patients with HFpEF, managemeaent of AF can
ba usaful 1o IMmprove symploms.

In selected patients with HFpEF, MRAs may be
considerad to decrease hospitalizations, par-
ticularly among patients with LWEF on the lower
end of this spectrum. 57

In selected patients with HFpEF, the use of
ARB may be considered to decrease hospital-
izations, particularly among patients with LVMEF
on the lower and of this spectrum.®*®

In selected patients with HFpEF, ARNi may be
considerad to decrease hospitalizations, par-
ticularly among patients with LWEF on the lower
end of this spectrum.@

In patients with HFpEF, routine use of nitrates
or phosphodiesterase-5 inhibitors to increase
activity or QOL is ineffective. 1212




Section 10

Cardiovascular
Disease and Risk
Management

American
Diabetes
.Association.

Connected for Life




=mmmCardiovascular Disease and Type 2 Diabetes

As outlined in more detail in Section 9, “Pharmacologic Approaches to
Glycemic Treatment,” and Section 10, “Cardiovascular Disease and Risk
Management,” the cardiovascular benefits of SGLT2 inhibitors or GLP-
1 receptor agonists are not contingent upon A1C lowering; therefore,
initiation can be considered in people with type 2 diabetes and CVD
independent of the current A1C or A1C goal or metformin therapy.
Based on these considerations, the following two strategies are

offered (70):

1.1f already on dual therapy or multiple glucose-lowering therapies
and not on an SGLT2 inhibitor or GLP-1 receptor agonist, consider
switching to one of these agents with proven cardiovascular benefit.

2.Introduce SGLT2 inhibitors or GLP-1 receptor agonists in people with
CVD at A1C goal (independent of metformin) for cardiovascular
benefit, independent of baseline A1C or individualized A1C target._

Connected for Life



mmmm Cardiovascular Disease—Treatment

10.41 Among people with type 2 diabetes who have established
atherosclerotic cardiovascular disease or established kidney disease, a
sodium-glucose cotransporter 2 inhibitor or glucagon-like peptide 1
receptor agonist with demonstrated cardiovascular disease benefit
(Table 10.3B and Table 10.3C) is recommended as part of the
comprehensive cardiovascular risk reduction and/or glucose-
lowering regimens. A

10.41a In people with type 2 diabetes and established
atherosclerotic cardiovascular disease, multiple atherosclerotic
cardiovascular disease risk factors, or diabetic kidney disease, a
sodium—glucose cotransporter 2 inhibitor with demonstrated
cardiovascular benefit is recommended to reduce the risk of major
adverse cardiovascular events and/or heart failure hospitalization. A

American
Diabetes
. Association.

Connected for Life



Cardiovascular Disease—Treatment (continued)
_—....

10.41c In people with type 2 diabetes and established atherosclerotic
cardiovascular disease or multiple risk factors for atherosclerotic
cardiovascular disease, combined therapy with a sodium—glucose
cotransporter 2 inhibitor with demonstrated cardiovascular benefit and a
glucagon-like peptide 1 receptor agonist with demonstrated cardiovascular
benefit may be considered for additive reduction in the risk of adverse
cardiovascular and kidney events. A

10.42a In people with type 2 diabetes and established heart failure with
either preserved or reduced ejection fraction, a sodium—glucose cotransporter 2

inhibitor with proven benefit in this patient population is recommended
to reduce risk of worsening heart failure and cardiovascular death. A

10.42b In people with type 2 diabetes and established heart failure with
either preserved or reduced ejection fraction, a sodium—glucose cotransporter 2
inhibitor with proven benefit in this patient population is recommended
to improve symptoms, physical limitations, and quality of life. A
American
A Diabetes
- Association.

Connected for Life



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

+ASCVD!

Defined differently across
CVOTs but all included
individuals with established
CVD (e.g., MI, stroke, any
revascularization procedure),
Vanably included: conditions
such as transient ischemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coronary
artery disease.

+Indicators of high risk

While definitions vary, most
comprise =55 years of age
with two or more additional
risk factors (including obesity,
hypertension, smaking,
dyslipidemia, or albuminuria)

+ASCVD/Indicators of High Risk
GLP-1 RA" with proven @ SGLT2i* with proven
CVD benefit CVD benefit

If A1C above target

» For patients on a GLP-1 RA, consider adding SG6LT2i with
proven CVD benefit or vice versa

« TIDA

¥

+HF +CKD

eGFR <60 mL/min per 1.73 m* OR
albuminuria (ACR 23.0 mg/mmal
[30 mg/g]). These measurements
may vary over time; thus, a repeat
measure is required to document CKD.

Current or prior
symptoms
of HF with

documented

HFrEF or HFpEF

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

PREFERABLY

with proven SGLT2i® with primary evidence of
HF benefit reducing CKD progression

in this Use SGLTZi in people with an eGFR
population 220 mLImin per 1.73 m’; once initiated
should be continued until initiation
of dialysis or transplantation

SG6LT2i*

GLP-1 RA with proven CVD benefit if
SGLTZi not tolerated or contraindicated

If A1C above target, for patients on
SGLT2i, consider incorporating a
GLP-1 RA or vice versa

If additional cardiorenal risk reduction or glycemic lowering needed




Figure 4: Proposed Modification to the Therapeutic Algorithm for a Patient with Symptomatic Heart Failure
with Reduced Ejection Fraction Following Results From DAPA-HF and EMPEROR-Reduced

Class of recommendation

- Class |

Class lla
[ Patient with symptomatic HFrEF* - Update following DAPA-HF

ACEi (or ARB) and —mmmmmmm——— and EMPEROR-Reduced
beta-blockert

v

[ Still symptomatic and LVEF =35%

v

( still symptomatic and LVEF <35%

v L v

" Able to tolerate ACEi | [ sinus rhythm QRS | ( Sinus rhythm,
(or ARB)® duration 2130 ms ) heart rate 270 BPM

ARNI to replace ACEi ﬂ

[ If resistance symptoms, consider digoxin or H-ISDN )
or LVAD or heart transplantation
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Add SGLT2 inhibitorll
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_J
Green indicates a class | recommendation; orange indicates a class lla recommendation; blue indicates the suggested revision to the algorithm based on recent DAPA-HF tnal results.

"NYHA class lIHV, LVEF <40%, tUp-titrate to maximum tolerated evidence-based dose; *With a hospital admission for HF within the last § months or with elevated natriuretic peptides

(BNP =250 pg/ml or NT-proBNP =500 pg/ml in men and 750 pg/ml in women); "With an elevated plasma natriuretic peptide level (BNP =150 pg/ml or plasma NT-proBNP =400 pg/mi, or if HF
hospitalisation within 12 months plasma BNP =100 pg/ml or plasma NT-proBNP =400 pg/ml); \Dapaglifiozin is the only SGLT2 inhibitor that has demonstrated significant and clinically
meaningful reductions in both the CV deaths and worsening HF components of the primary composite endpoint in patients with HFrEF, both with and without T2D. ACEJ = angiotensin-
converting enzyme inhibitor; ARE = angiotensin receptor blocker; ARNI = angiotensin receptor neprilysin inhibitor; BNP = B-type natriuretic peptide; CRT = cardiac resynchronisation therapy;
H-ISDN = hydralazine and isosorbide dinitrate; HF = heart failure; HFFEF = heart failure with reduced ejection fraction; IVAD = left ventricular assist devicer LVEF = left ventricular ejection
fraction; MR = mineralocorticoid receptor; NT-proBNP = N-terminal pro-B-type natriuretic peptide; NYHA = New York Heart Association; SGLTZ = sodium-glucose co-transporter 2.

Source: Ponikowski et al. 2016.* Reproduced with permission from Oxford University Press.




5. Mot s6 khuyén cao khi str dung
nhém U'c ché SGLT2

Favorable effects

Unfavorable effects

Favorable and unfavorable effects that have been reported for sodium-glucose co-transporter (SGLT2) inhibitors. eGFR = estimated
glomerular filtration rate.



28,100 ca co tac dung khdong mong mudn.
Hé thong bao cao tac dung phu do thudc cua FDA (FAERS)

THO1 GIAN TAC DUNG PHU BIEN CO NANG TU VONG
Invokana 2013 - 2018 18,131 10,796 255
Farxiga 2014 - 2018 3,923 1,119 62
Steglatro 1/2018 — 9/2018 59 7 0

FAERS : FDA Adverse Events Reporting System



Mt s6 khuyén cao khi sir thudc
trc ché SGLT2 trén 1am sang

Australian
Journal of
General
Practice

Volume 50, Issue 4, April 2021



Tiéu nhicu
mat nwo'c
ha HA

Tu van cho BN vé tac dung c6 thé xay ra

» Gido duc vé viéc duy tri di nudc (luu y vé bat ky han
ché chat 1ong nao can thiét cho bénh than hodc suy
tim)

» P6i voi BN dang str dung thudc loi tiéu, hdy xem xét
giam liéu loi ticu néu thé tich can bang tai thoi diem
bat dau dung tc ché SGLT2 bang céach theo ddi can
nang tai nha

e Luu y mirc do nghiém trong ctia da ni€u thuong phu
thudc vao duong huyét (cai thién tinh trang ting
duong huyét khéng kiém soat duoc bang cac thude
khac co thé 1am giam da niéu)

» P6i voi BN cao tudi hoic nhitng nguoi dang diéu tri
bang thudc ha HA khac, nén danh gia HA lai tir 1 dén
2 tuan sau khi ding @c ché SGLT2




Nhiém
trung bo
phan
sinh duc

Tu van cho ca nam va nit néu ¢6 kha ning bi
anh huong do thudc

» Khuyén khich giir gin vé sinh bd phan sinh

duc

» Khuyén BN di khdm néu ¢ céc triéu ching
nhiém trung niéu sinh duc

» DUNg thudc chong nam tai chd va tam thoi
ngung SGLT2 néu cb cac triéu ching nhiém
trung ni€u sinh duc

» Can nhac ngung diéu tri néu nhiém nam
Candida dai dang hoic tai phat




Nhiém
trung
dwong tiét
ni¢u (UTI)

Khuyén BN dac biét la phu nit, cO nguy co
tiém an. Thuoc e ché SGLT2 c¢d thé khéng
thich hop & nhitng BN ¢4 tién sir nhiém
tring tiéu tai phat

» Ngung sir dung thudc trc ché SGLT2 trong

truong hop nhiém trung tiéu dang ké ( viém
bé than, viém tuyén tién liét, nhiém tring
tiéu, dién tién 1am sang kéo dai)

» Can nhac ngimg thude néu BN bi nhiém
trung tiéu tai phat




Nhiém
ceton ding
duong

Ngung trc ché SGLT?2 trong hai ngay trudc va
vao ngay phau thuat lua chon

« Khuyéen BN ngung khi nhin an hoac khi
khong khoée

» Khuyén BN nén di kham néu khdng khoe,
dic biét néu budn ndn, ndn hoic dau bung, dé
xem xet do ceton

» Céac phong kham lién quan dén viéc cham
SOC nhirng nguoi bénh BTD nén duoc xet
nghiém ceton. Xét nghiém ceton trong nudc
tiéu 14 khéng dang tin cay

» Cung cap cho BN thong tin bang vin ban vé
ké hoach quan 1y ngay om va thu tuc trudc



Ha duwong
huyeét

» Khi bat dau st dung trc ché SGLT2 & Bn
dang dung SU hoac insulin, can tu van theo
d6i duong huyét thuong xuyén tai nha va
hudng dan Bn vé triéu chimg va cach xir tri
ha dudng huyét

» Néu Bn dé bi ha dudong huyét hoic kiem

soat duong huyét chit ché, can xem xét giam
licu SU hoic insulin khi bat dau ding thuoc
trc ché SGLT2.

Viéc ngung diéu tri insulin dong thoi nén
tranh vi diéu nay di gop phan vao cac truong
hop nhiém toan ceton do PTD .




Doan chi
duai

Lién quan dén nguy co doan chi dudi chua rd
* Nén xem xét va cham soc ban chan thuong
Xuyén cho tat ca bénh nhan sir dung thuoc

» Can nhac thudc trc ché SGLT2 ¢ nhitng BN
c6 bénh ban chan DTD dic biét thé thicu
mau do nguy co cao dang tién trién hoic
giam tuoi mau dong mach ngoai Vi




Can nhic giira ngay 6m va giai doan chu phiu véi
thuoc we cheé SGLT?2

Boi canh 1am sang
Cac tha thuat trong ngay,
bao gom ndi soi da day
Phau thuit va cac thi
thuat khac yéu cau nhap
vién hoic 'chuan bj suc
rugt’

Giai doan chu phau thuét

Bénh cap tinh

Can nhic ngay om va chu phau
Ngung thudc trc ché SGLT2 vao ngay lam
thi thuat

Ngung tc ché SGLT2 it nhat 3 ngay trudc
khi phau thuat (2 ngay trudc khi phau thuat
va ngay phau thuat). Mtc duong huyét can
duoc theo dbi va c6 thé can ting cac thudc
ha duong huyét khac.

Néu Bn khong khoe hoic uong han ché
kéo dai, thuc hién cé theo ddi dudng huyét
va ceton mau.

Ngung rc ché SGLT2, dic biét néu glam
an uong hoac non. Bn nén theo doi nong
d6 duong huyét va BS nén can nhac kiém
tra néng do ceton, dic biét néu c6 budn
non, non hoac dau bung.
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*Qua cac nghién ctru lam sang vé nhém &rc ché SGLT2
cho thay lgi ich cla thudc khéng nhitng cé tadc dung ha
dwdng huyét ma con cé loi ich trén bénh Iy tim mach va
than trong d6 ba nhdm bénh nhan hudng loi tir thudc
trc ché SGLT2 bao gobm

1. Bén
2. Bén
3. Bén

1 N
1 N

1 N

nan dai thao dwong tip 2;
nan suy tim phan suat tong mau bat ky;

han mac bénh than man tinh.

*Nhém e ché SGLT2 hién khéng chi don thuan 1a mot
loai thudc tri DTP ma thuc sy 1 mot tdc nhan bd sung
trong bénh ly tim mach va than.

*Hién dugc xép vao nhdom “Blockbuster drugs” .



Cardiovascular
Disease

| Major Adverse Cardiovascular Events
(heart attack, stroke, cardiovascular death)

| Hospitalization for heart failure

| Death

Type 2 Diabetes

| Hemoglobin Alc (HbA1lc)

SGLT2i

Renal Disease

| Need for dialysis

| Decline of Estimated

Glomerular Filtration
Rate (eGFR)

Figure 1. The intersection of sodium glucose cotransporter 2 inhibitors (SGLT2i)
therapy in type 2 diabetes, cardiovascular disease, and renal disease.
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Contraindications Caution

Indications

Patients with
Type 2 DM’

or

Patients with
chronic kidney
disease

(eGFR 25-90,
UACR=>20 mg/mmol)*

or

Patients with
chronic HFrEF?

Abbreviations:

CLI: critical limb ischemia; DKA: diabetic ketoacidosis; DM: diabetes mellitus; eGFR: estimated glomerular filtration rate;

 CLF
* eGFR<25"

= Allergy or
intolerance
to SGLT2i8

¥

Do not initiate
SGLT2i

» \lolume depletion®
» Active GMIF

* Hypotension (Blood
pressure<95 mmHg)~7

* Prior CLI
o DKA® [specific to DM]
» History of severe

hypoglycemiat
[specific to DM]

4

Delay initiation of SGLT2i
until condition resolved/
therapies modified to
reduce risk

Outpatient
Initiation

Special

Start 10 mg od gam:
» Dapaglifliozin®

» Empagliflozin®
Start 100 mg od gam:
» Canagliflozin®

Considerations

* Monitor for GMIs,
counsel on proper
hygiene®

* Concomitant

dehydrating illness
(SADMANS)* 10

= Borderline renal
function®*®

* \lolume depletion'*

Practical approach to SGLT2 inhibitors
for treatment of cardiovascular disease

Follow-up

Follow up routine as per
underlying condition:

» Weight®

» Symptoms of
hypotension®

* Adherence®

» Renal function
(eGFR)™ &

» Blood glucose®
[specific to DM]

Potential drug-drug
r effects with: ﬂ

Loop diuretics

= (Optional dose reduction” if
euvolemic; 30-50% dose reduction
if volume depletion occurs®

GMI: genital mycotic infections; HFrEF: heart failure with reduced ejection fraction; SGLT2i: SGLT2 inhibitors;
SU: sulfonylurea; WACGR: urine albumin to creatinine ratio

This document has been exclusively developed and approved by the CHFS. CHFS has received unrestricted financial support from AstraZeneca and the

Boehringer-ingelhaim - Lilly Alliance.

Insulin or SU

» [f DM w/A1C<7.5, consider dose
reduction (i.e., 10-20% insulin,
and/or 50% SU)"

= |f episodes of hypoglycemia®, stop
SU and dose reduce insulin'

CHFS SCIC

Canadian Heart Failure Society
Socigte canadienne d'insuffisance cardiaguee




'SGLT2 inhibitors |

Risks
Hypoglycemia
Genital infection/UTI
Pollakiuria
Dehydration
Sarcopenia
Ketoacidosis
Amputation ?
Fracture ?

Benefits
Glucose-lowering
Weight loss
Visceral fat]
NAFLD
Blood pressure)
Lipid profile
Uric acid|
Diuretic effect
Renal protection
Heart failure|
CV outcome (especially secondary prevention)
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Kinh moi quy dong nghiép tham gia béo céo va tham du

1. Hoi Nghi Noi Tiét- Bai Thao Buong Pa Nang lan thi |
tai Pa Nang ngay 16-17/06/2023

2. Hoi Nghi Noi Tiét — DTD Mién Trung va Tay Nguyén
M& Rong lan thir X1V tai Pa Nang ngay 9-10/9/2023
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