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Co ché bénh sinh lién quan giira bénh Iy tim mach va bénh than man (CKD)

= Fluid overload and retention of salt and water

« Renal and cardiac congestion (renal venous hypertension)
= Limited organ perfusion (forward failure)

* Vasoconstriction in end organs

!
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Cardi lar di Tated h
(Neuro)hormonal = Chronic inflammation and activation of
mechanisms cellular immunity
= Activation of the RAAS * Malnutrition, cachexia and wasting
= Activation of the * Bone-mineral disorder
sympathetic nervous system * Acid—base metabolism disorder
* Anaemia and cardio-renal anaemia d

Ti lIé nhap vién vi suy tim gia tang theo mirc d6 nang cua CKD
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Do6i v&i ngwoi suy tim, ti 1€ bénh than ciing tang
gap 6 1an so v&i ngwei khéng suy tim

Dan s6 chung Suy tim
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Ti 1é m&i mac CKD & HFpEF cao hon HFrEF BN suy tim dong mac CKD: nguy co tir vong & HFrEF cao hon HFpEF
Incidence rate by eGFR category
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eGFR (mL/min/1.73 m“ ) at baseline markedly higher one-year all-cause and cardiovascular-related 'Sa::{:s;%’;:fm;ﬁxyﬂf”l‘cﬁ:"%’gﬁ'“’ Permanente

Chronic Renal Insufficiency Cohort, 682 participants had incident HF ! mortality, particularly among patients with HFrEF. Visual Abstract by’Sabarlnam s, MID, DM; FASN W @sabarivenus !

Cac nhém thuéc chinh trong diéu tri suy tim

Management of HF with DM and CKD
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1. Nephrol Dial Transplant, Volume 38, Issue 8, August 2023, Pages 1798-1806, https://doi.org/10.1093/ndt/qfad011.
2. M.S.Khan et all. Management of Heart Failure With Reduced Ejection Fraction in Patients With Diabetes Mellitus and Chronic Kidney Disease. Seminars in Nephrology 2023
Vol. 43 Issue 3 Pages 151429,




MRA: giam nguy co tim mach cho HFrEF kém CKD giai doan 1-3b
Nhwng khéng lam cham sw giam eGFR

Findings in CKD Subgroups

All Cause Mortality CV Death / HF Hospitalization

Overall 15 -30% RRR 13-37% RRR
CKD Stages (eGFR in mL/min/1.73m?)

CKD stage 3A (45-59)

50 48,5051
CKD stage 3B (3044 32% RRR 34-38 % RRR’

Effect on Renal Function

The precise pathophysiology of the effect of MRA on renal function is unclear

Early decline in eGFR after Long term slope in eGFR slightly WRF during uptitration of MRA-
initiation (2.3 t0 6.7 steeper with eplerenone vs placebo (- | inhibition not associated with worse
mL/min/1.73m** 0.3 vs -0.1 mLimin/1.73m?/year)** outcome 4
- 42 DL 046CRC AT 120
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Beta-blocker: giam nguy co’ tim mach cho HFrEF kém CKD 1-3b
Nhwng khéng lam cham sw giam eGFR

Findings in CKD Subgroups

All Cause Mortality CV Death / HF Hospitalization
Overall 10-75 % RRR 8-24% RRR
CKD Stages (eGFR in mL/min/1.73m?)

14-38% RRR

19-25% RRR® 164

13-42% RRR®

No information in HFREF

Effect on Renal Function

Beta-Blockers modulate sympathetic nervous system activity and could impact GFR via this pathway, however in
large studies no direct effect on renal function was observed®

| In CKD stage 3-4 long term slope in
¢GFR stecper with Beta-blocker
| {possibly due to survival effect)

No acute change in ¢GFR after Long term slope in ¢G with

initiation ** Beta-blocker and placebo’™

RAASI: giam nguy co’ tim mach cho HFrEF kém CKD
Khéng khac biét giiva RAASI va placebo vé doé déc eGFR

All Cause Mortality CV Death / HF Hospitalization
Overall 16-27% RRR 24-28% RRR
CKD Stages (eGFR in mL/min/1.73m%)

7-28% RRR22 4-13% RRR*

CKD stage 3A (4:
CKD

45-59)
stage 3B (30-44

No information in HEREF

Effect on Renal Function

ACE inhibitors cause efferent glomerular vasodilation, decreasing Filtration Fraction, preserving RBF and leading
to a (reversible) decline in GFR **

Early decline in eGFR after Long term slope ~ - 0.5-1.0 WREF during uptitration of ACEi-
initiation (up 10 5-10 mbimin | 73m Y year (not different | inhibition not associated with worse
mL/min/1.73m?*27 from nlaceba in SOLVDY outcomes™

ARNi: giam nguy co’ tim mach cho HFrEF kém CKD
Lam cham sy giam eGFR khoang 0.43 ml/phat/1.73 m?/ nam

All Cause Mortality CV Death / HF Hospitalization

Overall 16 % RRR 20% RRR
CKD Stages (¢GFR in mL/min/1.73m’)

CKD stage 34 (45-59) ' 27% RRRY
CKD stage 3B (30-44) 10% RRR"

CKD stage 5 (< No information in HFREF
Effect on Renal Function

The effect of ARNI on renal function is not entirely clear, but is attributed to higher circulating natriuretic peptide
levels, the improved clinical status, an effect on renal podocyte function and the need for less loop diuretics.

Long term slope in eGFR less with Change in serum creatinine/eGFR
ARNI vs ACEi: -1.61 vs.-2.04 similar between ARNI/ACEI in
mL/min/1.73m¥year)* PARADIGM-HF and PIONEER®!

Early decline in eGFR after
initiation (0.5-1.0 mL/min/1.73m?)*




SGLT2i dwoc khuyén cao 1A cho BN suy tim kéem CKD

Khuyén cdo st dung SGLT2i cho bénh nhan dai thio duwong tip 2,
bénh than man va eGFR 2 20 ml/ph/1.73 m?

Khuyén cdo st dung SGLT2i cho ngudi I¢n mac bénh than man
kém Suy tim, bat ké mirc albumin niéu

Khuyén cdo st dung SGLT2i cho ngudi I6n méc bénh than man
c6 eGFR2 20 ml/ph/1.73 m?va A/C niéu 2 200 mg/g

S&r dung SGLT2i cho bénh nhan trwéng thanh véi eGFR 220 dén
45 ml/ph/1.73 m? va A/C niéu < 200 mg/g

Kidney International (2024) 105 (Supp 45), $117-5314
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Tac dong trén than cua SGLT2i qua cac thir nghiém suy tim

| Empagliflozin giam nguy co két cuc than lén dén 50% trén bénh nhan suy tim |

EMPEROR-Preserved

P DAPA-HF EMPEROR-Reduced DELIVER
Két cyc chinh (Empaglifiozin)

(Tirvong tm mach hogc nhdp vién (Dapaglifiozin) (Empagliflozin) (Dapaglifiozin)

Vi suy tmisuy tim didn tién xéu)

. 26% 25% 18% 21%
HR: 0.74 HR: 075 HR: 0.82 HR: 0.79
95% C10.65-0.85; p < 0,001 95% C10.65-0.86: p < 0.001 95% €10.73-0.92; p < 0,001 95% C10.69-0.90; p < 0,001

Két cuc than gop

(bénh than tién trién hoac suy
thin)

() 50% (%) 22%
95% r;:wou;;na 7 p=0.02

Comparison of studies should be interpreted with caution due to differences in study design, populations and methodology

Tac dung bao vé tim mach cia Empagliflozin & BN suy tim
xuét hién s&m chi sau 2 tuan st dung
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A: EMPEROR-Reduced (Empaglifiozin) - Car t visit for worsening heart failur
B: SOLVD (Enalapril) - All-cause mortality
C: DAPA-HF i ing of heart failure or i death

D: SOLVD (Enalapril) - Hospitalization for heart failure
E: EPHESUS (Eplerencne) - All.cause mortality
F: EPHESUS (Eplerencne) — Sudden cardiac death

H: COPERNICUS (Carvedilol) — All-cause mortality in high risk patients
I: COPERNICUS (Carvedilol) — All-cause mortality or hospitalization for heart failure in high risk patients

ESC Heart Failure 2023: 10: 2431

Meniz et al. Cardiovascular Diabetology (2023)22:316

Hon 50% bénh nhén trong NC EMPEROR-Reduced va -Preserved
c6 suy tim dong mac CKD

3730 bénh nhan suy tim LVEF <40% , 5988 bénh nhan suy tim LVEF >40%

Distribution of patients across KDIGO risk categories:

UACR, mg/g
%; Bénh nhan suy tim LVEF <40%,
. é 53% dong mac CKD
= 2
2 ¥
£ =
3 s
£ Bénh nhéan suy tim LVEF >40%,
K 53.5% déng mic CKD
Empaglifiozin  Placebo
M Low risk Moderate risk I High risk Bl Very high risk (n=4860) (n=4858)

CV, cardiovascular; eGFR, estimated glomerular filtration rate; KDIGO, Kidney Disease: Improving Giobal Outcomes; LVEF, left ventricular ejection fraction; UACR, urine
albumin-to-creatinine ratio. Butler J et al. J Am Coll Cardiol. 2023:81:1902.




Empagliflozin giam bién cé tim mach - than
& bénh nhan suy tim £ CKD

Placebo

3 liflozi P-val
T LM BRI TS nwith event/N | Rate per HR (95% CI) HR (95% CI) for
analysed (%) 100 PY analysed (%) 100 PY i

Két cuc than gop *, tir vong tim mach hoéc nhap vién vi suy tim

lue

Dan sé chung 37011863 (19.9) 20.0  492/1867 (26.4) 27.8  0.71(0.62,0.82) -
Khéng bénh than man  147/879 (16.7) 167  198/867 (22.8)  23.9  0.69 (0.56, 0.86) e 0.69
C6 bénh than man 223/981(22.7) 230  292/997 (29.3) 312  0.73(0.62,0.87) Fol

Két cuc than gop * hoic tir vong do moi nguyén nhan

Dan sé chung 26511863 (14.2) 134  305/1867 (16.3) 156  0.84(0.71,0.99)
Khéng bénh than man  102/879 (11.6)  11.0  109/867 (12.6) 121  0.87 (0.67, 1.14) = 0.80
C6 bénh than man 163/981(16.6) 155  194/997 (19.5) 184  0.84(0.68, 1.03) ing

Tén thwong than cap

Dan sé chung 46/1863(25) 19  67/1867(36) 28  0.66(0.45,0.96) —o—i
Khéng bénh than man  13/879 (1.5) 1.1 22/867 (2.5) 20  056(0.28 1.11) F—*— 053
C6 bénh than man 33/981 (3.4) 26 45/997 (4.5) 35  0.73(0.47,1.15) 7

0.25 0.50 1.00 2.00

Favours Empaglifiozin

Prevalent CKD defined as éGFR (CKD-EPI) <60 mlimin/1.73 m2 or UACR >300 mg/g; *C
(CKD-EPI) <15 mlimin/1.73m2 (for patients with 230) o <10 (for patients with
adverse events Cl, confidence intenval; CKD, chronic kidney disease; CKD-EPI, Chronic Kidney Di

endpoint included
<a0)

Favours placebo

renal transplant or sustained reduction of 240% in eGFR or sustained eGFR
injury based on MedDRA preferred term based on investigator-reported
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llaboration; CV,

Empagliflozin giam albumin niéu & bénh nhan suy tim
(phan tich gdp EMPEROR-Reduced va -Preserved)

Thoi gian xay ra albumin niéu dai thé & BN
ban dau cé Abumin niéu BT hodc vi thé

& BN ban dau c6 albumin niéu dai thé

Thei gian phuc hdi vé Albumin niéu vi thé hoic BT

I «
Placebo
16 © Empaglifiozin
o s
g g
8 121HR 0.81; 95% ClI, 0.70-0.9: Empaglifiozin g 7 Placebo
2
3 P =0.005 3
g o T HR 1.31; 95%Cl, 1.07-1.59
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o ¢ B P=0.009
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o
50 180 270 30 450 S0 60 720 810 0 90 1080 1170 S0 180 270 30 4 50 60 720 810 %0 90
Study da
Patients o risk Shudy day Patients f sk v day
Placebo 4336 3711 3595 3098 2993 2240 1586 1412 671 794 436 364 108 64 Placebo 50 32 323 24 21 l& 10 % s 5 B
Empagifiorin 4312 3776 3684 3145 027 2283 1635 1455 910 816 441 4 10 77 Empagifiodn 525 321 27 23 219 1% 17 9% &1 54 %

Normo-/microalbuminuria was defined as UACR £33.9 mg/mmol; macroalbuminuria was defined as UACR >33.9 mg/mmol.
UACR, urine albumin-to-creatinine rafio.
Ferreira JP et al. JAMA Cardiol. 2022; doi:10.1001 /flamacardio.2022.2924.

Empagliflozin lam cham sy giam eGFR
trén chudi tim mach — than — chuyén héa

-
0, &
Eﬂ Proportion @ A
with kidn
Population diseaseq Mean eGFR 6GFR slope
EMPA REG OUTCOME T2D + 329% 74 sereeensesl  +1.68
(N =7,020) High CV Risk mi/min/L.73m? mi/min/1.73m?
EMPEROR-Reduced 62 ... +1.73
(N =3,730) HIETER 53% ml/min/1.73m? mi/min/1.73 m?
EMPEROR-Preserved 61 L +1.36
(N =5,988) GIAEEE 50% mi/min/1.73m2 mi/min/1.73m2
EMPA-KIDNEY 37 | 137
(N =6,609) CKD 100% mi/min/1.73m2 mi/min/1.73 m?

cetal
2020,383:1413; 7. Anker S et al. N Engl | Med 2021;385,1451

Loi ich giam ttr vong cia Empagliflozin xuyén suét chudi bénh ly

tim mach — than — chuyén héa

T2D +
CV risk

G &

T2D +

ASCVD HF CKD

138% 145% 123%

125%
Tt vong tim
mach !

Tt vong do mo

Tt vong tim mach
nguyén nhan 2

hodc nhap vién vi
suy tim 3

T vong tim mach
4

Empaglifiozin, Cardiovascular Outcomes and Mortalty in Type 2 Diabetes. x Engl J Med 2016;375:323-34;

o

Recency of Heart Failure Hospitalization, Outcomes, and the Effect of Empaglifiozin: &n E1PEROR-Pooled Analysis. JACC: Heart Failure Volume 11, Issue 6, June 2023,
Pages 702712 ;
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Empagliflozin khéng lam ting nguy co’ bién c6 bt Igii
trén suy tim £ CKD

EMPEROR-Reduced:! EMPEROR-Preserved:?
With CKD* Without CKD With CKD* Without CKD
Cmportates EIgi Mo Enparsbe  Cammeyordfs Enmage Ervepuese
Aosicadingto  202%  214%  141%  134% Asleadinglo 2024  223%  152%  140%
Acute kidney injury  3.4% 45% 15%  2.5% I‘:::r'; kidney 4% 6.2% 15%  23%
Hyperkalaemia3 6.9% 9.3% 3.8% 2.5% Hyperkalaemia 8.1% 10.4% 4.1% 4.0%
Volume depletion ~ 11.8%  111%  92%  8.6% ;ﬂ""w"‘?“ 81%  57%  48%  47%

t
event; BP, blood pressure; CI, confidence interval; CKD, chronic kidney disease; CV, cardiovascular; GFR, estimated glomerular filtration rate; Empa, empagliflozin; HHF

n for heart failure; HR, ratio.
F et al. Circulation. 2021;143:310; 2. Sharm A et al. Eur J Heart Fail. 2023;25:1337; 3. Boehringer Ingelheim, data on file.

SGLT2i tao thuan loi dé phéi hop v&i cac thudc diéu tri suy tim khac

Khoi tri sém SGLT2i
giup dé dang phoi hop
véi cac thuoc khac

« Lam cham dién tién « [t hoac khong
bénh than _ anh _hwc‘vng
Giam nguy co « Giam nguy co 1 huyét ap
tang Kali mau ESRD hodc chirc + Khong tang nguy
nang than dién tién co ha HA c6
xau triéu chiing
Kha nang tac l l
dong lén sw
SR TARNI TARNI ARNI
cac thubc diéu TMRA TMRA Beta blocker

tri suy tim khac

ARNI. angiotensin receptor-neprilysin inhibitor; ESRD, end-stage renal disease: HF, heart failure; MRA, mineralocorticoid receptor antagonist; SGLT2(i). sodium-glucose
co-transporter-2 (inhibitor)
Greene SJ ef al. Eur J Heart Fail. 2021:23:1525.

Tom tat

Suy tim va bénh than man cé mdi lién hé vé& bénh sinh, Iam tang nguy co bién ¢ tim
mach va tlr vong

Céc thube nén tang trong diéu tri suy tim giup lam gidm nguy co nhap vién hodc tir
vong tim mach, nhat quan du suy tim kem hodc khéng kém CKD.

Empagliflozin giGp giam 50% nguy co két cuc than & bénh nhan suy tim, giam
nguy co tlr vong va nhap vién vi suy tim, khai tri v&i eGFR 2 20 ml/phut/1.73m?




