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Vay SGLT2- 1& gi2

» SGLT2 : Sodium glucose co-fransforter channel .

» SGLT2-i : nhdm thubdc e ché kénh SGLT2

» Tai sao tim hiéu nd2



Guideline : ADA 2021

FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF*

CONSIDER INDEPENDENTLY OF BASELINE A1C,

+ASCVD/Indicators
of High Risk

+
Particularly
|  (LVEF <45

HF
HFrEF
%) ]
e
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= TZD? » Choose later generation SU with
= DPP-4i if not on lower risk of hypoglycemia PREFERABLY
GLP-1RA * Consider basal insulin with lower risk of hypoglycemia® DPP-4i (if not on GLP-1 RA)
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Diagnosis and treatment of acute
and chronic heart failure

H#HESCGui
Management of HFrEF

To reduce mortality - for all patients

To reduce HF hospitalization/mortality - for selected patients

Volume overlood
SR with LBBS = |50 ms SR with LBBB (30149 ms ornon LBBB = 150 ms.
e )
Ischaemic oetiology Non-ischoemic oetiology
T S -
Atrial fibeitation y artery di Iron deficiency
D) CERVELD CABG D J
Aortic stenosis Miral regurgitavon | Heart rate SR>70 bpen, Black Roce ACE-1/ARNI intojerance

@ETIGCTED | (TEEMVRepic )| Wibradice )| (Hydralioe/SON)  @EEEITIEED

For selected advanced HF patients

—_MCSaBTT/BTC ) _Longterm MCSa DT _)

To reduce HF hospitalization and improve QOL - for all patients

Exercise rehabilitation

Multi-professional disease management

@ESC—

What's new?

New algorithms for treatment of
comorbidities, including atrial fibril-

algorithms according to

phenotype Renaming of 'HFmrEF" as ‘heart

lation, mitral regurgitation, diabetes
and iron deficiency

Definition of advanced HF and indi-
cations for short-term and long-term
mechanical circulatory support

failure with mildly reduced ejection

fraction®
SGLT2 inhibitors recommended in

HFrEF regardless of diabetic status
Updates on cardiomyopathies includ-
ing the role of genetic testing and

New diagnostic and treatment algo- ew teatinerts

rithms for cardiac amyloidosis

© European Society of Cardiology. All rights reserved. For re-use permission please e-mail: publications®escardio.org
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Antiplatelet
therapies
Most
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SGLT2 RAS
inhibitors blockade
All
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Glycemic pressure Lipid
control control management
| | /()
L J
Exercise Nutrition Smoking cessation
Diabetes with CKD

Figure 2| Kidney-heart risk factor management. Glycemic control
is based on insulin for type 1 diabetes and a combination of
metformin and SGLT2 inhibitors (SGLT2i) for type 2 diabetes, when
eGFR is =30 ml/min per 1.73 m?. SGLT2i are recommended for
patients with type 2 diabetes and chronic kidney disease (CKD).
Renin-angiotensin system (RAS) inhibition is recommended for pa-
tients with albuminuria and hypertension. Aspirin generally should be
used lifelong for secondary prevention among those with established
cardiovascular disease and may be considered for primary prevention
among high-risk individuals, with dual antiplatelet therapy used in
patients after acute coronary syndrome or percutaneous coronary
intervention. RAS, renin-angiotensin system; SGLT2, sodium-glucose

cotransporter-2.
KDIGO -2020



Vi tri kénh SGLT1 va SGLT2 :

S1/52 segments of
proximal tubule

Collecting

Reabsorption 90% 3

S3 segment of
proximal tubule

10%

No glucose

https://clinical.diabetesjournals.org/content/32/1/4



Chirc nang kénh SGLT1/2

Blood

Na*

\ 0
o' &
o

Glucose

SGLT1/2|

Glucose

Glucose

GLUT1/2

0

' Co ché tai hap thu glucose & than

N : Modern Oral nts in Clinical Practice: Where do SGLT2 Inhibitors Fit? http://www medscape org/viewarticle/833998 2




Ttr Phlorizin dén nhdm thubéc SGLT2-i

» 1835 : Phlorizin dwoc tim thay vé ré
cay tdo.

» 1886: dung Phlorizin bai
tiet glucose duwong niéu.

= 1950s: Phlorizin 'c ché tdi hap
thu glucose 6ng than

= 1999: diéu ché cdc analogue

» 2012 : SGLT2-i Dapagliflozin chap
thuan dung trén nguoi.

» Ghichu: 2008 FDA co CVOTs
cardiovascular outcome trials)-
khéng tang nguy co M, stroke , CV
death




CLINICAL TRIALS OF NEW DIABETES DRUGS

SAVOR-TIVI 53
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EMPA-REG
OUTCOME
(Empagliflozin)

(3-P MACE)

DECLARE-TIMI 58
(Dapagliflozin)

(3-P MACE

CV DEATH
HF hospitalization)

CANVAS program
( Canagliflozin)

(3-P MACE)

\\

N=7020

N=17.276

N=10.142

-DBTD (
A1C=7-9%)
-allCvD
-Chtrc nang
than binh
thuwong

-bTD

-41% CVD
-chrc nang
than binh
thuwong

-bTD

-66% CVD
-chirc nang
than binh
thwdng .

Bat dau 2010
B&o cdo
09/2015

Bat dau 2013
B&o cdo
11/2018

Bdo cdo 2019

Bat dau : 2009
Bdo cdo
06/2017

Thtr nghiém va khuyén cdo loi ich SGLT2
Tenthunghign | Comby |Ding |Moign IKitkgn

- AN TOAN TIM MACH

- Giam ti lé t&r vong chung : 32%

- Giam ti lé t&r vong tim mach : 38%
-Gidm nguy co nhap vién vi suy tim : 35%

An todn tim mach
-Giam ti lé t&r vong tim mach
-Gidm nguy co nhap vién vi suy tim

-Khéng giam tilé MACE

-An todn tim mach

-giam nguy co tir vong tim mach ,nhéi mdau co tim
, doét qui khédng tir vong

-gidm nguy co nhap vién vi suy tim .

- Tang nguy co doan cét cut chi
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TEN THU? NGHIEM

EMPEROR-reduced
(Empaglifozin )

Cv death

HF hospitalization

EMPAROR-Preserved
(Empagliflozin)

DAPA-HF
(Dapagliflozin)

\\

N=2850

N=5988

N=4500

08/2020

08/ 2021

11/2019

Dé6i twong

Bn suy tim PSTM
giam (PSTM
<40%),

Co6 hay khong dtd

LV-EF >40%,
NYHA [I-IV

CO HAY KHONG
DTD

Bn suy fim
PSTM<40%,NYHA
I1-1vV

58% khbng dtd

Ther nghiém lgi ich suy tim - SGLT2

Empagliflozin significaly reduced the primary
endpoint ( CV death and HHF)

Empagliflozin reduced the combined risk of
cardiovascular death or hospitalization for heart
failure in patients with heart failure and a
preserved ejection fraction, regardless of the
presence or absence of diabetes.

Dapagliflozin reduced the primary endpoint (
CV death and HHF)



Trong cac nghién cru co bénh ly than

Albuminuria stages, description and range

Al A2 A3
Normoalbuminuria Microalbuminuria Macroalbuminuria E CREDENCE (DKD only) E
' eGFR =30 to <90 mL/min/1.73 m? *
<30 mg/g 30-300 mg/g >300 mg/g * and UACR 2300 mg/g -
S(age1 m :---.--.--t---..-t-.------:
* DAPA-CKD (CKD) .
Stage2 | 60-89 gl ! * eGFR 225 to <75 mUmin/1.73 m?
. * and UACR 2200 mg/g .

Stage 3a 45-59
EMPA-KIDNEY (CKD)

eGFR 245 to <75 mUmin/1.73 m?
and UACR 2200 mg/g

OR

eGFR 220 1o <45 mL/min/1.73 m?

Stage 3b 30-44

Stage 4 15-29

GFR categories (mLmin/1.73 m?)

ESKD 5 <15

E=EMPA-REG OUTCOME; C=CANVAS; D=DECLARE-TIMI 58



CREDENCE: Canagliflozin and renal outcomes in type 2 :/ The George Institute
diabetes and nephropathy for Global Hea

[Study dosign and participants P imtorvention______J] Outcomes
4401 patients with T2DM & Stable on maximum dose Primary outcome End-stage kidney
UACR >300 mg/g tolerated ACEi or ARB for 4 (Doubling of serum creatinine, disease

weeks ESKD, death due to cardiovascular
. .‘ or kidney disease)
62 years J %ﬁ) @
.T. ‘ HR 0.70 HR 0.68
(95% Cl1 0.59-0.82) (95% Cl1 0.54-0.86)
FR e -
ks &F Canagliflozin Placebo NNT 21 NNT 42

UACR 927 mg/g
No increased risk of:

| ] conclusion Amputations Fractures
In patients with type 2 diabetes and kidney disease, - - * ——
. . . . . . - .
cana.gllflozm reduces the risk of kidney failure and (95% C| 0.79-1.56) { (95% Cl 0.70-1.37)
cardiovascular events



Does Dapagliflozin compared to placebo reduce the risk of kidney DAPA-CKD

failure and CV events in CKD patients with and without T2DM?

i..221 Countries . MEAN FOLLOW-UP: 2.4 YEARS
= 286 Centers

" Sustained = 50%
decline in GFR,

DAPAGLIFLOZIN | ESKD, Renalor
+STANDARD CARE

|.|
Z18y0 eGFRz25t0 UACR 2200 : t‘t

Sustained 2 50%
decline in GFR,
ESKD, Renal Death

CV Death or hHF @ All-cause Mortality

< 75ml/min to=5000mg/g

L
E « 3l HR 0.61 | HR0.56 | HR0.71 | HR 0.69
T tSf;rate d With and (95% Cl 0.51-0.72) (0.45-0.68) (0.55-0.92) (0.53-0.88)

p=0.000000018 p=0.000000018 p=0.0089 p=0.0035

dose of ACEI/ARB without T2DM

PLACEBO NNT=19
+STANDARD CARE
- Mean Age 62y, 67% d"
eGFR 43ml/min Results are consistent with patients with and without T2DM
UACR 950mg/g % of patients who discontinued the drug or who experienced SAE was similar in both groups
ACEi/ARB 97% DKA, 2 in placebo group vs none in Dapagliflozin group
* 1 With T2DM 68% No DKA or severe hypoglycemia in patients without T2DM

CONCLUSION: Dapagliflozin significantly reduces the risk of kidney failure, CVv | DAPA-CKD

death or hospitalization for HF and all-cause mortality in patients with CKD with presented by Professor Heerspink at the ESC Congress
and without T2DM compared to placebo. Dapagliflozin was well-tolerated, in August 30, 2020

keeping with its established safety profile. Visual Abstract by: Ana Naidas, MD



Nghién cru ich lgi trén than SGLT2-i

Double-blind, Placebo-controlled,
Multicentric RCT
(N=4401)

Inclusion:

Type 2 DM

eGFR: 230- 90

and UACR: >300-s5000 mg/g

Median follow up -2.62 yrs

Canagliflozin VS placebo

Double-blind, Placebo-controlled,
Multicentric RCT
(N=4304)

Inclusion:

With or without DM
eGFR: 225-75 and
UACR: 2200-<5000 mg/g
Median follow up -2 4 yry

Dapagliflozin VS placebo ]

DAPA-CKD

Composite of ESKD, 2 X S.cr, or kidney
related or CV death
HR0.70;(0.59t00.82)

CV death, M, or stroke- HR 0.80, (0.67 -0.95)
Hospitalization for heart failure
MR 0.61; (0.47 to 0.80)

Double-blind, Placebo-controlled,
Multicentric parallel group RCT
(N=5000)

Inclusion:

With or without DM

eGFR: 220-45 or

eGFR 245 to <90 with UACR 2200
mg/g

Empagliflozin VS placebo

Results awaited

Composite of sustained decline in eGFR of
at least 50%, ESKD, or death from renal
causes-HR 0.56; ( 0.45 to 0.68)

Composite of death from CV causes or
hospitalization for heart failure
HR 0.71; (0.55 10 0.92)

Primary outcomes: Kidney disease
progression (defined as ESKD, a sustained
decline in eGFR to <10 mL/min/1.73m?,
renal death, or a sustained decline of 240%
in eGFR or CV death

Infographic by- Priti Meena, M.D W @Pritig99



A pre-specified analysis of the DAPA-CKD trial demonstrates the effects of

dapagliflozin on major adverse kidney events in patients with IgA
nephropath

DAPA-CKD population:

ST 2678 mUfuin izt 210 254 paricipants Hazard Ratio P Value
i bolrtadsss mglg participants with biopsy- (95%Cl)
+ Receiving a stable, maximally l:,} with IgA = confirmed IgA 2 -
tolerable ACEi/ARB dose nephropathy nephropathy Composite primary endpoint
. With and without type 2 diabetes (250% eGFR decline/ESKD/CV or kidney death) E
Composite primary endpoint in patients with IgA nephropathy (n=270) Patients with IgA nephropathy = 029(0.12,073) 0.005
241 Hazard ratio, 0.29 (95% Cl, 0.12-0.73)
22 :
20 Patients with biopsy-confirmed IgA nephropathy s 0.28(0.11,0.72) 0.005
o 18 Placebo :
I
g8 1o Composite of kidney endpoint
g 1 (250% eGFR deciine/E SKD/kidney death) :
2 12 ( Patients with IgA nephropathy —— 0.24 (0.09, 0.65) 0.002
g 10 :
© 8 r Patients with biopsy-confirmed IgA nephropathy bt 0.23(0.09, 0.63) 0.002
¢ f :
2 . Dapagliflozin :
0 0.05 0510 3.0
0 4 8 12 6 20 4 28 2 -—
Months elnoo‘Randomiuﬂon ) \ Dapagifiozin better _Piacebo betier /
No. at Risk
Dapaglifiozin 137 107 108 105 104 88 81 4 17 -
\ Placebo 133 13 108 101 o %2 51 2 19 ) CONC LUSION
IgA, immunoglobulin A; ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blockers; |n patients W |th |gA ne ph ro pathy When
CKD, chronic kidney disease; ESKD, end-stage kidney disease 2

- added to ACEI/ARB therapy, dapagliflozin
. significantly and substantially reduced the

I ney JVISN Wheeler et al, 2021 risk of CKD progression
INTERNATIONAL -




Nhirng lgi ich khdac

» CAan nang

» Ha huyét dp

» Tang HDL, gidam LDL va Triglyceride
» Fatty liver ( NAFLD, NASH)

Theo ndi tiét hoc can ban — Ts Tran Quang Nam 2020; trang58-59



The impact of sodium glucose co-transporter 2
inhibitors on non-alcoholic fatty liver disease

Lampros Chrysavgis 1, Alkistis-Maria Papatheodoridi ', Antonios Chatzigeorgiou ! z,

Evangelos Cholongitas 3

Affiliations + expand
PMID: 33439540 DOI: 10.1111/jgh.15202

Abstract

Affecting one fourth of the global population, non-alcoholic fatty liver disease (NAFLD) is the
commonest chronic liver disorder. It encompasses the simple liver fat accumulation to more
progressive steatosis, inflammation, and fibrosis characterized as non-alcoholic steatohepatitis (NASH)
and in some cases cirrhosis and hepatocellular carcinoma. NAFLD regularly coexists with metabolic
disorders, such as obesity and mostly type 2 diabetes mellitus (T2DM). A relatively new class of
antidiabetic drugs, the sodium glucose co-transporter 2 (SGLT2) inhibitors exert their action by
increasing the urinary glucose and calorie excretion leading to ameliorated plasma glucose levels and
lower bodyweight. Recently, several animal studies and human clinical trial have emphasized the
possible beneficial impact of SGLT2 inhibitors on NAFLD and its progression to NASH. In this present
review, we summarize the current literature regarding the efficacy of the aforementioned category of
drugs on anthropometric, laboratory, and histological features of patients with NAFLD. Conclusively,
as SGLT2 inhibitors seem to be an appealing therapeutic opportunity for NAFLD management, we
identify the open issues and questions to be addressed in order to clarify the impact in choesing
antidiabetic medication to treat NAFLD patients associated with T2DM.

Keywords: hepatic steatosis; liver enzymes: non-alcoholic fatty liver disease; sodium glucose co-
transporter 2 inhibitors; type 2 diabetes mellitus.
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Meta-Analysis

doc 10.3389/fendo 2

609135, eCallection 2

Sodium-Glucose Co-Transporter 2 Inhibitors for
Non-Alcoholic Fatty Liver Disease in Asian Patients
With Type 2 Diabetes: A Meta-Analysis

Chice W

Chyve Yu Leon Yaow *, Cheng Han Ng *, Yip

Amands Yuan Uing Um 7 #, Mark Dhinesh
Affiliations 4 expand
PMID: 33643221 PMCID: PMC T

Free PMC article

Abstract

Objective: Non-alcohalic fatty fver disease (NAFLD) is a very common disarder among patients with

type 2 diabetes and may share causal relationship. Type 2 diabetes & a risk factor for progression and
potential poor outcomes in NAFLD patients. This meta-analysis aimed to analyze the current evidence

LD in

of sodium-ghucose co-transporter-2 inhibitors (SGLT2i), a glucose-lowering drug to imprave N.

patients with Type 2 Diabetes.

Methods: Medline, Embase and Cochrane Central Register of Cantrolied Trials were searched for

articles examining efficacy of SGLT2i on treatments of NAFLD in type 2 dabetes in July 2020, and

articles were sieved. Continuous cata were extracted in the form of mean and standard deviation and

were pooled with standardized mean difference (SMD),

Resules: 10 articles involving 555 patients from seven randomized controlled triak (RCTs) and three

cohort studies, were induded in this meta-analysis. Our analysis revealed significant improvernents in

hepatic fat content (after treatment: -0.789 (-1.404 to -0175). p = 0.012; compared with controk
0923 (-1.562 to -0.285), p = 0.005), AST (After Treatment: -0.539 (-0.720 ta -0357). p < 0.001
compared with controk -0.421 (-0.680 to -0.161), p = 0.001), ALT (after trestment: -0.633 (-0.892 to

0.373), p < 0.001; compared with Controt -0.468 (-0.685 to -0.251) p < 0.001), body campasition

56 to 0005}, p = 0.055; compared with Controk -1.092 (-2032 ¢

vtrol (HbA 1c: After Treatment: -0.701 (-1.098 to -0.303), p = 0.001

(BME after treatment: -0.225 (-0
0.153), p = 0.023), glycemic ¢

compared with contrek -0.210 {-0.603 to 0.183), p = 0.295), lipid parameters (Triglycerndes: after

treatment: -0.230 (-0.409 to -0 p = 0.011; compared with controk -0.336 (-0.597 te -0076Lp =
0.011), inflammatory markers (serum ferritine after treatment: -0.409 (-0.694 to -0.124), p = 0.005;

o 0e

compared with controk -0.814 {-1.688 to0 0.059), p = 0.068) after SGLT2i treatment, and when

compared against controls. There was a trend in the improvemnent in fibrosis markers after SGU

treatment

Condlusions: SGLT2: is an effective treatment to improve NAFLD amang patients with type 2 diabetes.
Further studies are needed to understand the direct and indirect effects of SGLT2i on NARLD and i
SGLT2i could prevent the progression of NAFLD or NASH. SGLT2i could potentially be considered for

patients with type 2 dishetes and NAFLD, i there are no contraindications.

Keywords: hepastic fat; meta-analysis; non-skohalic fatty liver cisease; sodium-ghucose co
transparter-2 inhibitors; type 2 diabetes.

Copymght & 2 Wiong, Yaow, NG, Chin, Low, Lim, Muthiah and Khoo.
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Nguy co khi dung SGLT2-i

» Nhiém trung niéu —sinh duc ; hoai thw Founier
= Gidm thé tich tuadn hodn : ha huyét dp tw thé , nguy co AKI
= Tang nguy co gay xwong , doan chi (Canagliflozin)
Nhiém Ceton mdu ( co thé khi dwdng khéng cao) :
» N
» Giam liéu hay ngwng insuline dot ngot

= Ankém( it tinh bot)

Chuy:
Néu phau thuat : Canagliflozin , Empagliflozin, Dapaglifiozin ngwng trwéc 03 ngady;

Ertugliflozin ngwng trweédc 04 ngay

Ts Bs TrAn Quang Nam , Néi tiét hoc 1dm sang , NXB y hoc , frang 72-74



Chu y khi dung cdéc loai thudc nguy co AKI

‘SADMANS’

S Sulfonylureas, e.g. gliclazide, glimepiride
A ACE-inhibitors, e.g. ramipril, perindopril
D Diuretics, e.g. furosemide, bendroflumethiazide

Direct renin inhibitors, e.g. aliskerin

M Metformin

A ARBs, e.g. valsartan, losartan

N NSAIDs, e.g. Ibuprofen, diclofenac

S SGLT2 inhibitors, e.g. dapagliflozin, canagliflozin




Fig.2 Recommended usage and
dosage of currently available
non-insulin drugs according to
the level of eGFR. eGFR esti-
mated glomerular filtration rate,
DP P-4 dipeptidyl peptidase 4,
GLP-1 glucagon-like peptide I,
SGLT2 sodium-glucose cotrans-
porter 2

@ Springer

eGFR
(mil/min/1.73m?) 9

0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

Secretagogues

Glibenclamide | caution

Glimepiride Caution

Glipizide e

Gliclazide e

Repaglinide (GatRion 1"5222
Sensitizers & a-glycosidase inhibitors

Metformin Full dove i '(t?(;:)

Pioglitazone

Caution for risk of fluid retention,
anemia, and bone fragility

Acarbose
DPP4 inhibitors

s — 4 dose - dos
Sitagliptin (50 mg/day) (25 maldeav)
vildagliptin (S0 ma/iav)
Saxagliptin (2.:::;:avl -
Linagliptin

T € d & d

Alogliptin I (12.5ma°7:hvl (6.25 m:sf:iﬂ
GLP-1 receptor agonists

Exenatide

Liraglutide

Lixisenatide

Dulaglutide

SGLT2 inhibitors

Dapagliflozin

Do not initiate

eGFR>45ml/ph

Canagliflozin

Do not initiate
4 dose (100 mg/day)

Empagliflozin

Do not initiate
4 dose (10mg/day)




Liéu théng thwong

= Empagliflozin : 10-25 mg /ngdy ubng sang

= Dapaglifiozin : 5-10 mg/ngdy ubng sang

= Canagliflozin : 100-300mg/ngdy udng sang



Take home message- SGLT2-i :

» Thubc ddi thdo duong

» Tim mach : an fodn, bao vé, diéu
tri ( khdng phu thuéc HbATC)

» Than : bao vé than ( nhdm bénh
nhdn co6 DTD)

= Chuyén hoa : gidam can, fatty liver
( NAFLE ,NASH)

» ChUynguyco:
» Nhiém trung niéu- duc
= Tinh frang mat nwéc : AK

®» nhiém ceton mau



Xin cam on sy lang nghe
cua quy dong nghiép |




