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Nomogram for predicting the individual risk of CKD
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» Developed a nomogram for predicting individual CKD risk, practical for routine clinical
use, particularly in low-and middle-income countries.
» This tool facilitates early identification and prevention of CKD, enhancing cost-
effectiveness and clinical outcomes.




Tim & than: 2 co quan dich dé bj ton thwong do cac yéu té
nguy co’ tim mach

#TRADITIONAL FACTORS
Otdr age, Famiy history(Fperension Dlees )
mellitus, D Tobacco use

P

NEWER FACTORS
Pressure Overload

Volume Overload
#RAAS activation
#Sympathetic activation
Anemia

Vascular calcification
Vitamin D deficiency

NOVEL FACTORS

#Endothelial Dysfunction
#Defects in Glycoalyx
#||Bioavailabilty of NO
#Bufadienolides

Asymmetric Dimethylargines
Impaired CCRY signaling

- Chronic Inflammation

Fibrinogen, IL-6, TNF-a hs-CRP

Adiponectin
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Dai thao dwéng: yéu té khoi mao cia

chudi bénh ly tim mach
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Chronic kidney disease and cardiovascular disease: what came first,
the chicken or the egg?

Antonio Sergio Cordeiro da Rocha, Rio de Janeiro, Brazil
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http://hvt-journal.com/articles/art587

Bénh than man xuét hién rat sém trén BN dai thao dwong

Prevalence of Microvascular Complications in T2DM patients at
diagnosis
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Ti 1& phat hién bénh than man con thap
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88% Diagnosed Undiagnosed

Any CKD (stages 1-5)
CKD stage 1 ge 3 CKD stage 4 CKD stage 5

CKD stage 2 CKD sta
(eGFR 290 mL/min/1.73 m?)  (eGFR 60-80 mL/mMin/1.73 m?)  (eGFR 30-50 mLmin/1.73 m?) (eGFR 15-29 mLimin1.73 m?) (eGFR <15 mLmin/1.73 m?)

85% dwoc danh gia eGFR trong 15 thang trwéc khi tham gia nghién ciru,

nhwng chi 47% dwoc danh gia UACR
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Nén xét nghiém ACR dé phat hién s&m bénh than man

Xét nghiém albumin/creatinine niéu (ACR) cé,thé phat hién s¢m bénh than man
trwdre khi xay ra hién twong mat nephron dang ké
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ADA/KDIGO Consensus Statement 2022

Who and when to What to do with a What defines a CKD

How to screen?

screen? positive result? diagnosis?
Repeat and confirm:
Yearly v Evaluate possible "\, Persistent UACR 230
starting 5 temporary or spurious E | ma/g
T1D g years after . EOUS?dS G 4
: . onsider using cystafin and/or
>y diagnosis and creatinine to more i
precisely estimate GFR y Persistent eGFI? <40
1 v Only persistent 0 / mi/min/1.73m?
72D | Yearly eGFR abnormalities define CKD “

{))‘ starting at and/or
et diagnosis % Initiate & \ Other evidence of

' evidence-based !/ kidney damage
" treatments 4

e

s an )
b ) \
{sgo A\ American Diabetes Associaton - - (S ’;a ),

Mortality (all causes)

0.9

0.8

0.7

0.6

0.5

Tw vong tim mach lién quan tuyén tinh véi
murc do tieu dam

1.00 <16 mg
Tl vong tim mach & tir vong do moi nguyén nhan gia tang Albuminuria/24 h
theo murc db tiéu albumin r—
€ 0.98
s 8
Normoalbuminuria 3 >16 mg o
5 0.97 { Albuminuria/24 h
@
@ wily
g 5|3
Moderately 5 512
increased albuminuria « 0.96 1 2 ;
o =
> HE
Severely increased > Y 2|z
albuminuria 5 0:85 ol
T T T T T 0.941
~— LowUAE
2 3 4 5 6 .
High UAE
Years 0.93
0 400 800 1200

S it Follow-up (days)
/ 7th (Elsevier 2023). Section V: Diabetic Kidney Disease; pp. 363-379 %

Clinical




What to Know About the New Blood Pressure
AHA Guidelines Oct 2025
Two important updates to lab testing in the new guideline:
- 1/ sCreatinine + eGFR testing is still recommended
- 2/ Addition of Urine Albumin to Creatinine Ratio testing
as part of the standard workup for all people with high
BP more sensitive indicator of early kidney disease

Earlier detection of CKD

P

Appropriate therapy for | their risk — | renal failure,

Abbasi J. What to Know About the New Blood Pressure Guidelines. JA4MA. Published online
October 31, 2025. doi:10.1001/jama.2025.17664

Did you know that these conditions are connected?

When you
prevent or manage
one condition,

you can help
prevent or manage
all three.

Chronic
Kidney Disease

Find out more:
cdc.gov/diabetes
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Nén phong ngira tir rat sém dé ngan chan

moi dién tién xau

Khuyén cao ESC 2023: Cap nhat danh gia nguy co
tim mach cho BN BTD

Khuyén céo IB danh gia thang diém
nguy co tim mach 10 ndm cho BN
DTD (SCORE2-Diabetes)
sau khi loai tri BN khong c6 BTMXV
hay tén thuong co quan dich

Pinh nghia tén thwong co quan dich
(c6 mét trong cac diéu kién sau)

+ eGFR <45 ml/phut

» eGFR 45-59 ml/phut va UACR 30-300 mg/g
+ UACR > 300 mg/g

+ C6 bién ching vi mach & it nhat 3 co quan
(VD dam niéu gd A2, bién chirng vong mac

Novel concept
For patients with T2DM without ASCVD or severe target-organ damage,

a novel T2DM-specific risk score is introduced:
SCORE2-Diabetes

Cardiovascular risk categories in patients with type 2 diabetes
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Thang diem SCORE2-Diabetes: nén dwoc ap dung rong rai
dé phan tang nguy co’ cho BN BTD2
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Co ché bao vé mach mau cua SGLT2i
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Dieu tri s&m SGLT2i va/hoac dong van GLP-1cho bénh nhan

DTD 2 nguy co’ cao: ESC 2023 & ADA 2024

Pau.m s 18 yaors old with 720 anl has 2T the fa“owm y
o Gipl RA
(c\ass llb)

*, HF, DKDY, at high risk for ASCVD #§
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Optimize guideline-directed

medical therapy for prevention

(ifestyle, blood pressure, lipids,
glucose, antiplatelet).
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Recommend starting SGLT2 inhibitor or
GLP-1RA with proven CV benefit
depending on patient-specific factors

Caet
Sodium-~glucose co-transporter-2 inhibitors And comarbitities:

SGLT2 inhibitors with proven CV benefit® are
recommended in patients with T2DM and ASCVD
to reduce CV events, independent of baseline or

Discuss patient-clinician preferences
and priorities.

target HbA1c and independent of concomitant
glucose-lowering medication.”15-152195189

|

SGLT2 inhibitor GLP-1RA selected.
selected.

No additional action
taken at this time.

Glucagon-like peptide-1 receptor agonists
GLP-1 RAs with proven CV benefit? are
recommended in patients with T2DM and ASCVD
to reduce CV events, independent of baseline or
target HbA1c and independent of concomitant
| glucose-lowering medication.%7%16116316+

Reassess and consider
the addition of the
alternative class, if

benefits outweigh risks.

1. European Heart Journal
Diabetes care 2024

023) 00, 1-98

Bao vé & héi phuc chirng niang tim ctia SGLT2i
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+ Cardiomyocytes: activates PDH +
+MC respiration
Endothelium: restores glycolytic \ q
predominance = +coronary
microvascular rarefaction
Skeletal muscle: +FA oxidation =

texercise tolerance
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Osmotic diuresis » +plasma oncotic
pressure (11,), +cardiac filling
pressure (P,), $plasma volume

+Cardiac filing pressure ()
+Plasma volume.
+Diureic resistance
#Aortic stiffness due to long-term
negative sodium balance

+{Na#] to macula densa =
+glomerular hyperfiltration
+4progression to CKD

#HGF/Akt signalling » hypertrophy

—, ' Oxidative Stress,
Autonomic Nerves Heart Function 4 Archythmia 4 Fibrosis 4

[ Metformin  SGLT2i B || Metformin . s6L72i || Metformin § seLT2i gy ——

Gle1Ra 4 DpPai ) GLri-ra JDppai § )\ GLPiRa b oprai =
Glucose Uptake | Lipid Accumulation [ Autophagy § | - /./ Odathe \}”l\/ SG‘TQ‘\
Metformin 4 SGLT2i 4 || Metformin J SGLT2i || Metformin 4f* SGLT2i ] AR N
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Infarct Size 4 Myocardial Stiffness 4| Inflammation Apoptosis B
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Schubert M. et al. mew{ 2020;11:568632
2. Deschaine B. et al. Card Faif Rev. 2022;8:623
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om————— 3. Neal B et al- N-Engl-J-Med 2017;377:644 (supplementary appendix); 4. Mahaffey KW et al. Circulation 2017;137:32.

Két cuc MACE tir cac thir nghiém lam sang ctia SGLT2i

MACE
HR Weight
Study Favours SGLT-2i with 95% ClI (%)
EMPA-REG OUTCOME —— 0.86 [0.74,0.99] 19.83
CANVAS —— 0.86 [0.76,0.98] 25.99
DECLARE — 0.93 [0.84,1.03] 40.40
CREDENCE —— 0.80[0.67,0.95] 13.78
( overall < 0.88[0.82,0.94] |

Heterogeneity: 7 = 0.00, I” = 0.00%, H" = 1.00

Test of 6, = 6 Q(3) = 2.49, p = 0.48

0.50 0.75 1.00 1.50

-

1. Zinman B et al 73:2117 (supplemental appendix); 2. Wiviott Setal-NEnglJ Med 2018;

21
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Két cuc tir vong tim mach trong cac
nghién ciru CVOT clia SGLT2i

n event/N analysed (%)

Empagliflozin: L 38% tir vong do tim mach

1-Zinman B et al. N Engl J Med 2015; 373 2117 (supplmmw&mmrsvr al, N Engl-J Med 2018;
~3-Neal B et al_ N Engl J Med 20 upp

SGLT2i Placebo
Study HR (95% CI) p-value
EMPAREG OUTCOME® 172/4687 (37)  137/2333(59)  062(049,077) @ | <0.001
DECLARE-TIMI 58 245/8582 (2.9)  249/8578(2.9)  0.98(0.82,1.17) o
Total population [
MRF 92/5108(18)  B86/5078(17)  1.06(0.79,1.42) le
‘ 0.53*
ecvD 153/3474 (44)  163/3500(47)  0.94(0.76,1.18) %
CANVAS Program 268/5795(4.6)  185/4347(43)  0.87(0.72,1.06) —e L
Total population !
MRF - B 0.93(0.60, 1.43) —e——
: 0.44*
ecvD - - 0.86 (0.70, 1.06) —o—l—
1

0.5

pendix); 4. Mahaffey KW et al. Circulation 2017;
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Placebo DPP-4i GLP-1RA SGLTZ2i

Cardiovascular outcomes
of novel antidiabetic drugs =™ o 8 .
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infarction
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“56LT21 ve GLP-TRA.
AR11S(95%.010.98,1.33)

CV death .

All-cause
mortality

Network meta-analysis
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Can thiép da yéu t6 trong bénh than man
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2021
& THEDIGITL Lo ich gia tang ciia can thiép da yéu té déi véi tut giam GFR & BN bénh than man
. gm - - . BN BT va bénh than man c¢é
New Antidiabetic Medications: T — sy R g o
Treat Your Heart with Antidiabetic Drugs —  20%RRR
POCKET —  onRRR

Potential additional benefit

Marc S. Sabatine MEDICINE

EIGHTH EDITION
Chair, TIMI Study Group
Lewis Dexter, MD, Distinguished Chair in Cardiovascular Medicine, BWH
Professor of Medicine, HMS

' Kiém soat huyét ap

~ ‘) Uc ché RAAS
p SGLT2i

Mare S. Sabatine

Giam GFR (ml/min/1.73 m?)

' W
Th&i gian theo doi dén suy than VY o
— &5 Wolters Kluwer W e = 3 7
————— =" r—— “ ~Fioieto P& Poniremoli R. Nat Rev Nephrol 20221878 — /

Vai tro cua hé Renin-Angiotensin-Aldosterone trong tang
huyét ap va bénh than man

RAAS: Pathogenic Mechanism of Chronic Kidney Disease

Angiotensinogen
Vl;)Renin

Angiotension I

Quan ly huyét ap & BN bénh than man: Chwong trinh =TT

" - Angiotension 1T
nghién ctru PROTECTION -
A -— AT1 Receptor —> Glomerular capillary
*li pressure
Program of Research tO show Telmisartan End-organ proteCTION Nat and Water \ v Gl
___retention &

Oxidative stress and
Proteinuria
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i = — I—— ~ ———Remuzzi G:et al. Kidney Int Supp!-2005;(99):S57-S65




Pc ché RAS la diéu tri chuan cho bénh nhan THA cé CKD

RENAAL IDNT

Risk reduction,
20%

Risk reduction, 16%
P=0.02

A

—— Irbesartan i
z Placebo o= 06 “=-= Amlodipine i
3 Risk reduction, 16% "7 - Placebo i
< P=0.02 -
° s£
i Losartan =)
2 32
" B2
S £E
g &g
£
<

a8
Months of Study &
-
1. Brenner B, et al. N Engl J Med.-2001;345(12):861-869. /4

2. Lewis EJ; etal. N Eng J Med-2001;345(12):851-860.
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Phéi hop A+C dwoc wu tién hon A+D theo ISH

ESSENTIAL OPTIMAL

 Use whatever drugs are Step [ Asc™ |
available with as many of Dual low-dose#
the ideal characteristics combination

(see Table 9) as possible

 Use free combinations if Step 2 A+C"

SPCs are not available or Dual full-dose
unaffordable combination

- Use thiazide diuretics if Step 3 [_A+c+o |
thiazide-like diuretics are Triple combination
not available

- Use alternative to Step 4 A+C+D
DHP-CCBs if these (Resistant Add Spironolactone
are not available Hypertension) (12.5-50 mg 0.d.)°
or not tolerated Triple Combination
(i.e. Non-DHP-CCBs: +Spironolactone or
diltiazem or verapamil) other drug*

Fig. 3: 2020 ISH Global HTN Practice guidelines (Unger et al)'?

AMADEO: Telmisartan giam protein niéu dang ke

so v&i Losartan
AMADEO

Telmisartan (80mg) so vé&i Losartan (100mg) &
BN DTD typ 2 téing huyét ap c6 bénh than

& 2400
£
£ 2200 | P=0.027
©
[
£ 2000
2 1800 % Giam nguy co’
£ 600 21.4% Losartan
g 29.8% Telmisartan
5 1400 ’
[=4
é 1200 ‘ |
S 1000

Baseline 13 26 39 52

Weeks

-+ Telmisartan (N=407) -+ Losartan (N=420)

tal, Kidney Int. 2008;74:364-9—

—Bakris G:

Renal Sympathetic Activation in Hypertension

* Hypertrophy
* Smooth muscle * Arrhythmias
migration < — 'Jf > Ischemia
* Vasoconstriction F

= Heart failure

* Atherosclerosis

é.
-) ss-f-"'
@ q,ff * Renin release
—RAAS
(-) * Systemic sympathetic gain
= * Sodium retention

* Renal ischemia Renal afferent ~Hypervolemia
- Wall stiffness
« 4 stroke volume < =
« T Adenosine nerves Decreased renal blood flow
* Proteinuria
* BNP resistance
BNP = by ain na e peptide; RAAS = renin-angiotensin-aldosterone spstem (-

From Krum H, etal Circulation, 2011;123;200-215,
Fepublished with permission ARBs/

CEIls




. . PHOIHQPARB+CCB .
iT BIEN CO TIM MACH, T NGUNG THUOC HON

Meta-analysis dau tién so sanh cic phéi hop thudc diéu tri ting huyét ap
85 nghién ciru, 406. 067 bénh nhan, trung binh 64 tudi, 41% la nir

BIEN CO TIM MACH LON

Comparison: other vs ‘placebo’
Treatment (Random Effects Model) OR  95%Cl Treatment

|ARB + CCB

NGUNG THUOC DO TAC DUNG PHU

Comparison: other vs 'placebo’
(Random Effects Model) OR  95%Cl

ACE +CCB — gm u';;ésa LR — .03 B 1.0

O (055,088 Tnrems v Pe0 08 058 117
Diuretics + PSD ~ —#— 073 [059,088] o, Dureties = 0.96 (064 152)
ACE + Diureties - 0.79 [0.68; 0.93) ACE +CCB =7 i 1'04 081 1:35]
MRy B WRIGSLEL  AGE + Diaeie : —l = 111[078:158)

05 1 2 05 i 2

Favours frealment Favours placebo

Favours treatment Favours placebo

New Blood Pressure AHA Guidelines 2025

Recommendations for Antihypertensive Medication Adherence
Strategies

Referenced studies that support the recommendations are
summarized in the

Recommendations

1. In adults with hypertension, antihypertensive
medication dosing once daily rather than multiple
times dalily is beneficial to improve medication
adherence.'?

2. In adults with hypertension, the use of a SPC to
reduce pill burden rather than taking separate pills
is effective to improve medication adherence.**

3. In adults with hypertension, use of medication
reminder aids and educational or self-management
interventions can be useful to improve medication
adherence.'®'®

AbbaslJ. What to Know Apbout the New Blood Pressure Guidelines. JAMA. Published online
October 31, 2025. doi:10.1001/jama.2025.17664
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What to Know About the New Blood Pressure
AHA Guidelines Oct, 2025

- People with stage 2 hypertension or higher at the time
of diagnosis — Combination of BP lowering drugs —
patients to target faster & keeps them there for longer
stretches — | their accumulated risk.

- Single-pill combinations— improve adherence.

Abbasi J. What to Know About the New Blood Pressure Guidelines. JAMA. Published online
October 31, 2025. doi:10.1001/jama.2025.17664

ONTARGET: Telmisartan khéng thua kém Ramipril trong
giam bién c6 tim mach & tir vong

0207 __Telmisartan
—— Ramipril
£ - Telmisartan plus ramipril CV death
& 0154
-‘:; /// Myocardial infarction —_0—
b Z
I 0.10 A
o Stroke —O—=
:2
El Ty !
£ 0.054 RR 1.01; 95% [CI] 0.94 to 1.09 o
3
v
All death — R
0.00 T T T T 1 Telmisatan better Ramipril better
r T E T
o 1 2 3 4 5 06 07 08 09 10 11 12 13 14
Years of Follow-up RR (95% Cl)

P
= =9

T e — /4
- ,__,,____'__—«N-Eﬂg/\[ Med 2008;358:1547-59——— -




1.

Telmisartan: ARB duy nhat dong van trén PPARy

Induction of PPAR-y

Decrease in sympathetic activi "
mpethels ™, NE-xB Pro-inflammatory
cytokines

Inhibition of NF-x activation

@) — @
../

Angiotensin Il N
& Telmisartan
TGF- and PAI-1 Y\ Ap
oligomers PTEN PPARy Anti-inflammatory

Inhibition of AKT activation <Z=——— Microgiia NV cytokines

Aldosterone release /

Reabsorption of sodium

and water Lean adipocytes Obese adipocytes Small adipocytes

B a0H secretion HFD PPAR; ligands
Obesity (1z0s)
[, Proto-oncogene and — .
growth factor expression [, Cotagen synnesis 227 Macrophage Tadecgenesly
Extra-cellular matrix @ infitration

PPARy activation 1

= ¥ ¥
Glucose homeaostasis  Lipid metabolism
Intra-renal 1IRS TLPL
1GLUT4 1aP2

}
Adipokine regulation
t adiponectin, FGF1, FGF21
L TNF-g, IL-6, MCP-1

Decrease in glomerular permselectivity

1 CAP etc. 1 Co36, ete. Lresistin, FFAs
Decrease in glomerular pressure o Y
Decrease in oxidative stress Decrease in chronic oz o 4 s
Decrease in fibrogenesis Kdney diseasa : s e
progression P h

1 1 1
1TGstorage | FAoxidation T FAoxidation

Ladino M. et al. Int J Nephrol Renovasc Dis. 2010;3:33-38
i SS. et al. BMB Rep. 2014:47(11):5:

Improve insulin sen:
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Mac du diéu tri dat muc tiéu, van con ton tai nguy co tién

Primary kidney outcome in patients treated to predefined targets for HbAlc, blood pressure and lipids*

Primary composite
endpoint’ (%)

50

40

30

20

trién bénh than dang ké

BP LIN=6) k
<130/80__ 4G .

RR 0.43
(95% CI1 0.21, 0.86)

<3 treatment targets attained

~60%
risk reduction

23 treatment targets attained

0 5 10 15 20
Follow-up (months)

= JC et al. Diabetes Caro 2009:32:677

The EMPOWER Program

mmmmgm

7020 patients
EMPA-REG OUTCOME

T2D ) ettects on cv morvidity and mortaiity
in patients with high CV risk and 2D

EMPEROR-Reduced 3730
Effects on HHF and CV mortalityin - patients
HFrEF

EMPEROR-Preserved 5988
Effects on HHF and CV morfality in HFPEF  patients

EMPULSE 530 patients
. Effects of in-hospitalinifiationin acute HF on

HF-related events and patient-reported outcomes

EMPA-KIDNEY Gl piiteniis
Eiect onKcney and crdiovasculr outcomes i ptierts
with chronic kidney disease. Est. completion: 7/2022

EMPACT-MI ~5000 patients y
Effects on HH and mortality in post-Mi patients
with high sk of HF. Est. complefion: 3/2023

e -

Trials completed

@ Study completion date
@ Estimated study completion date

Bién c& tim mach*

Bai hoc tr EMPAREG-OUTCOME
Empagliflozin: Gidm bién ¢ mach mau Ién va mach mau nhé

Tién trién
bénh than do BT

L) 2

139%

Tl vong chung Nhap vién do suy tim

T VONG TIM MACH

432% 135%

J38%

dén sém —S

tir ngay 17 [ aac BNTHNENER
.;&‘.:".. OUTCOME®

V! 40

dén sém
tir ngay 59

~etal-N EnglJ Med 2016;375:323

e ———— R
1. Zinman B et al. N-Engl-J-Med 2015;373:2117; 2. Wanner C
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EMPA-REG OUTCOME: cai thién két qua than la nhat quan EMPA-KIDNEY thu nhan phé réng BN bénh than man
gitra cac phan nhém lién quan dén than

Moderately to V
severely decreased
S ——— DAPA-CKD
N\ Events consistent with acute kidney failure, including Severely decreased \ )
.*] p AKI and hyperkalemia were reported in a

lower percentage of people in the empat A
group than i the placebo grou § x E@ = |
{\;}.‘_
/4

—% S
= )y W Lowrisk®  Moderately increased risk Highisk—— [l Very highrisk -
= e — =~
— e :

Reduction in the risk of incident EMPA-KIDNEY I thii hi Albuminuria stages, description and range (mg/g) EMPA-KIDNEY
weorsU:niI:; :‘ep:r:;a::‘ymc' ki Rate of kidney function decline was reduced with duy nl'-lét bao géam b‘gn"hgn:?;: A1 A2 A3 Poﬁenﬁj w(‘w:an;r \,gﬁ'hourDKD
o 7 and eGFR 220 to
empaglifiozin compared with placebo 5 6GFR thip v kl‘l‘ < ‘ byt ey
eGFR category » +1.68 mi/min/1.73 m? coe s Normal to mildly i Severely i
In the overall population (ml/min/1.73 r?) e : Albumin nigu increased
\ eGFR slope difference 5300
¥ 39% RRR 290 Y §
@ = Normal or high
c
(95~7Hc$ S 70) €00 Sz Midly decreased
4510 <60 I o e Midly to moderately
S0 ses ek Do w um $s decreased

Albuminuria categol B SE

(mg/g) ger & g £

e The safety profile of empagliflozin was consistent across 5 £

p-interaction=0.74 baseline eGFR subgroups (260 and <60 ml/min/1.73 m?) 29

88
©
w
o

Kidney failure

EMPA-KIDNEY: Empagliflozin da chirng minh lgi ich trén pho
. . A . - . EMPA-KIDNEY:
réng BN bénh than man cé hoac khong c6 BT h . . h . .
o Mat bao lau dé eGFR giam xuong dwéi 10 ml/min/1.73m2?
40
Of 6609 people with CKD: Empagliflozin reduced the risk of the
primary outcome of CV death or kidney 35 ‘ ' EMPA'KIDNEY
disease progression .
. 2 Overallmean 30
<i?:103nsq%n;‘fn;:/>1elc7)glz eGFR 37 ng @ Placebo @Empagiifiozin E 25 Empagliflozin
mi/min/1.73 m? = 28% [ 1.37 ruiimin1.73m2 per year
' g0 ¥ Rrr EE
>30 mg/g Overallmedian ; ©E Placebo
in 80% of people UACR 331/327 22 HR 0.72 E 5 275
(empa/pbo) mg/g ‘5 (95% C10.64, 0.82) =19 mi/min/1.73m2 per year
g p<0.001
5
48% had 27% had .
diabetes CV disease 0 5 0% T T i S
No-at sk e 10 years 20 years
FSingorol o o g§‘l pet " gg‘ ]
e /4 | The ENPAKIDNEY.Colldborative. Group: N-Engl d Mec2022rmpress = — -
e =




Khoi tri SOM véi Empagliflozin la chia khéa cho
bénh nhan CKD

Hiéu qua tiém ning dén thoi diém diéu tri thay thé than* so véi gia dwgc sau khi khéi trj véi Empagliflozin sém va
mudn trong thir nghiém EMPA-KIDNEY

Khéi tri mudn véi Empagliflozin

Kh&i tri sém véi Empaglifiozin

(baseline eGFR = 20 mL/min/1.73 m?) (baseline eGFR = 85 mL/min/1.73 m?)

= 30 = o
3 3
R S liflozi
s Empaglifiozin 2 ol Empaglifiozin
E 24 E
=) S a0
£ E
£ Placebo 54 - E——
L e LA Placebo
Difference:
19 10 20.8— @475
-9 years Difference: 26.6 years
o T T T T T 1 o T T T T
0 1 2 3 4 s 6 0 10 20 30 r s0

Time to kidney replacement therapy (years) Time to kidney replacement therapy (years)

Orml/min/1.73m .
Z.Feandezd ohal.GlinKigney . 202310 16:16(8)-TT87-T 198 G0 TOTOS/CRISIGA0B2.

Combination Therapy for CKD

Non-diabetic kidney disease
Disease-specific targeted therapies

m

Diabetic kidney disease

Comprehensive lifestyle modification

Additive Addressing multiple Larger anticipated improvements Enhanced
benefits disease mechanisms in albuminuria and eGFR decline cardioprotection
Enhanced SOLIZL # RAASI SGLT2i + nsMRA SCLTAREIARA

| Diuretic in ion or
intensification

| Hospitalization, AKI,

hyperkalemia | Hyperkalemia

tolerability

ETA-RA, endothelin type A receptor antagonist, RASI, renin-angiotensin-system inhibitor
Neuen BL, et al. Nephrol Dial Transplant. 2025/40(suppl 1):i59-i69.
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KDIGO 2024:
SGLT2i dwoc khuyén cao dau tay trong diéu tri Bénh
than man

kidney

Khuyén cdo st dung SGLT2i cho bénh nhdn BTD ¢é bénh than man t6i

€GFR > 20 mi/phit/1,73m?2 1A
Khuyén cdo st dung SGLT2i cho bénh nhén Bénh than man véi ACR >200mg/g 1A

téi eGFR > 20 ml/phit/1,73m?2 hoic c6 Suy tim khéng phu thuéc mirc ACR

Khuyén cdo sit dung SGLT2i cho bénh nhdan cé ACR < 200mg/g v&i eGFR tir
20-45 ml/phot/1,73m?

Kidney International (2024) 105 (Suppl 48), S117-S314

Heart Failure Stages

JCS/JHFS 2025 Guideline on Diagnosis and Treatment of HF

Stage A Stage B

Stages of HF gy factors for HE el | Riskfactors for HF — > Structuralffunctional heart disease
No evidence of structuralfunctional Evidence of structuralfunctional Current HF symptoms
heart disease heart disease Provious history of HF
\l 1 —
- = Stage D F""“
Lifestyle reduction)

Treatment for HF risk factors and structuraffunctional heart disease

ACE inhibitor LVEF s40%

Diabetes + CVD/CVD risk
SGLTZinhibitor e Previous MI o LVEF s40%

betes +CKD ACE inhibitors intolerance

Diabetes +CKD Beta-block LVEF $40%

HF screening with BNP/NT-proBNP Statin EXSVERS I8 0 ACS

‘Team-based approach for GDMT optimization

L ) Class| || Class lla

+Only indicated for finerenone
ACS, acute coronary syndrome; MI, myocardial infarction; JCS, Japanese Circulation Society; JHFS, Japanese Heart Failure Society
Kitai T, et al. ) Card Fail. 2025,31:1164-1322.
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Telmisartan + Amlodipine effective at

Heart Failure Stages
different stages of HTN

JCS/JHFS 2025 Guideline on Diagnosis and Treatment of HF

A
—l Higu qua ha huyét ap tam thu sau 8 tuin diéu trj.
Stages of HF ot ADHF
ook HE oymptons. p— Gidm huyét ap tam thu
ve sy HEnEr PR Flowchart of initial C
([ rce mommonnne- ) management of ADHF £
- - B g
Beta-blocker 2
Somzeneer ) L] <
T g -21.9
Vericiguat - recommendation g
N 1 1n HFPEF, ARBS have dass b g g mmHg -33.7
2 Consider swiching from ACE inhibilors or ARBs 2 = 38 g
Ciass| | [Classita | Cisssio £ mmHg - N
3 First choice for hospialized HF without ACE inhibitors k] mmHg )\
or ARBs o

A5 489

recommendation, and spironolactone and th
LD mmHg

eplerenone are class Ilb recommendation

Optimized pharmacological therapy “4 In HFEEF and HFpEF, finerenone is class lia

*5 For sinus ythm with >75 beats/min

Monpharmacological ICDICRT Hon- Referto
therapy Catheter ablation for atrial fbrillation responder VAD/ransplant- *6 Continue GOMT for HFFEF in HFimpEF
[ERNMEIN Y
TEER for mitral valve certified facility 7 Funclional severe MR with LVEF 220%
ADHF. acute decompensated heart failure; CRT, cardiac resynchronization therapy; ICD, implantable cardioverter defibrillator; MR, mitral regurgitation; TEER, transcatheter edge-to-edge repair; VAD, ventricular
1 Liicon tat.J. Cin.Hyp. 2000 11207 -213
Neutelcla ) Cin

assist device. Kitai T, et al. J Card Fail. 2025;31:1164-1322.

Telmisartan + Amlodipine:

Reduction of Urinary Albumin Excretion
Hiveers HEWEE(S Telmisartan + Amlodipine & Peripheral edema(PE)

40/2.5 40/2.5 40/5 80/2.5 40/7.5 120/2.5 40/10 160/2.5 o

-25.5 -25.9

Amlodipine increasing dose (2.5-10 mg) 7

Telmisartan increasing dose (40-160 mg)
T40-80+A5 T40-80+A5-A10
(n=264) (n=543)

a
©
2
=
g
&
o
o
c
c
=
S
3
w
<
=

-100

* p<0.03; ** p < 0.01, change from baseline; ' p < 0.01; * p < 0.001, between treatment; Sp < 0.05 vs 80/2.5
Hypertensive patients with type 2 diabetes (n = 300); microalbuminuria > 30 — < 300 mg/24 h

Fogari et al. Am J Hypertens. 2007;20:417-422.




BP-Lowering in Hypertension and CKD
ESH 2023 Guidelines

BP-Lowering in Patients With Hypertension and Chronic Kidney Disease

CKD stage 1to 3
eGFR 2 30 mL/min/1.73 m

CKD stage 4 and 5 (not on dialysis)
eGFR < 30 mL/min/1.73 m?

tm.Diuretic Step 1
Dual combination

Increase to full dose if well-tolerated

ARB plt C lus 1 Diuretic Step 2
Increase to full-dose if tolerated Triple combination

12/16/2025

Step 3 True Resistant Hypertension

True Resistant Hypertension Add further drugs Add

Add

one (preferred) or other
OR
or a-1 block
OR

e (preferred) or other
p Diuretic

Mancia G, et al. J Hypertens. 2023. doi:10.1097/HJH.0000000000003480 [Epub al

Meaney, E. et al. Strategies to prevent, diagnose and treat

kidney disease related to systemic arterial hypertension: a narrative review from the Mexican

Palomo-Piii6n, S., Enciso-Muiioz, .M.,

jon. BMC Nephrol 25, 24 (2024).

2882-023-03450-5

STRATEGIES FOR MANAGING KIDNEY DISEASE RELATED
TO SYSTEMIC ARTERIAL HYPERTENSION

Use of Diuretics and Non-
Steroidal Mineralocorticoid
Receptor Inhibitors

Strategies to Mitigate

Kidney Disease in SAH

1. Promote SAH awareness and early detection

2 Encourage lifestyle changes

3. Educate about nephrotoxic medication ris

4.implement regular kidney function monitoring

5. Consider the nephroprotective role of
antihypertensive drugs

1. Consider thiazides for B9 control
2. Use loop diuretics for volume overload
3. Consider nsMRAS for resistant SAH

4. Monitor for hyerkalemia

Hypertensive Treatment in
Patients with CKD

Early Detection of CKD in SAH

ACEIs, ARBS)
are al strategies
2. Consider using SGLT2 inhibit

given its nephroprotective role

Monitor albuminuria and éGFR
2.Individualize eGFR calculation
3. Include albuminuria in

1. RAAS inhibit
effective

diovasculasr risk assessment

% G)) 4 Monitor residual albuminuria

hitps://doi.org/|

Blood Pressure Targets of
in Patients Living with CKD

Diagnosis and
Monitoring of SAH
1. Overcome challenges in standardizing
BP measurements :
2. Address white coat effect in office BP A
3 Avold overtreatment with BP Targets
4.1 CKD, the BP target should be
<130/80mmHg

1. Prioritize ambulatory BP monitoring
2.Use home BP monitoring as an
alternative to ambulatory BP monitoring

ESH GUIDELINE 2024 ON BP MANAGEMENT

General strategy in patients with hypertension

“Use of Diuretics:

« Consider transition to Loop Diuretic if GFR is between 30 to 45 ml/min/1.73 m*

« If €GFR <30 mi/min/1.73m? use Loop Diuretic; consider combination with
Chiorthalidone or other TL-Diuretic

“Use of BB: should be used as guideline directed medical therapy in respective

indications or considered in several other conditions (Table 8)

Once dailydosing
(preferted n the morning)

J e —
Prefer Spes Start with Dusl Combination | $iEm ek Nk sn s F <O Fe
Cre Therapy in mostpatents ) £ TR o e

'ACE or ARB + CCB o , Diuretic’

et bt B8*
~Jrey be et “Controlled BP: if <140/90mmHg
as monotherapy “True resistant Hypertension: when SB is 2140 mmHg or DBP is 290 mmHg
N e
Ve = s to ke b e e « maximum recommended and tolerated doses of a three-drug combination
combinaton woted comrising a RAS blocker (either an ACEi or an ARB), a CCB and a Thiazide/
Thiazide-like diuretic were used
s e « inadequate BP control has been confirmed by ABPM or by HBPM if ABPM s
e e not feasible =
. T poor medication &
dh , have 8
Consder o consult ypertension i
Specilstin patints who are sl " — .
not controled General office BP targets in patients with hypertension L

Diastolic BP

Consider additional therapies: drugs or renal denervation

Do ot
Systolic 8P Target* actively
target

150] 100|
First 2im to lower SBP <140 mmHg and DBP <80 mmHg.
Target SBP to <130 mmHg and DBP to <80 mmHg
in most patients up to 79 years old.

10 " The equivalent targets for HBPM or ABPM are not 90|
established. However, at an office SBP/DBP <130/80
mmHe, home or mean 24-h SBP/DBP are likely to

- be similar or only modestly different from office S8P. 80|
Advantage of lower BP target range isless
supported in some subgroups of patients (e.g.
patients with LVH, CKD, ISH, or aged 280 years). 79
Invery old or frailpatients, treatment targets
should be individualized.

The benefit risk-ratio of ative BP lowering below |

120/70 mmHg is unclear and under investigation. mmHE  Most patients

*If well tolerated

In true resistant hypertension:

« Spironolactone (preferred) or other MRA; with caution
if €GFR <45 mi/min/1.73 m* or serum potassium
4.5 mmol/l

« BB or alphal-blocker o centrally acting agent

rect vasodilator (not preferred)

=4
‘,-
B
¢l

« NERIRR Finerenone (not in combination with other MRA)

0

G Most patients

Adjusted mean change from

Empagliflozin cho thay Igi ich dang ké vé chuyén héa

Body weight*

” HbA1c*

Mean baseline HbAlc Mean baseline weight Mean baseline SBP

7.9% 7.9% 822kg 79.7 kg 130 mmHg 128.6 mmHg 130 mmHg 128.6 mmHg
Empagliflozin Placebo Empagiliflozin Placebo Empagliflozin Placebo Empagliflozin Placebo
-0.4 0
-0.1 -
% 0.5kg mmHg mmHg

Systolic Blood Diastolic Blood
w Pressure* w Pressuret

Mean baseline SBP

*p<0.001 vs. placebo; 1p=0.026 vs. placebo

I data shown for
bAIC. glycote
HeringH-U

ure:T2D. fype 2 diabetes
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SGLT2i giam nguy co tang Kali mau, giap bénh nhén tang co hoi SGLT2i higp déng ciing RAASI lam giam ép lwc loc cau than
duy tri str dung RAASI & bao vé cau than (nephron) 1 22

Nguy co’ xuét hién tang kali mau Tac dung giam nguy co’ tiang kali mau P . R R i
gitva 2 nhém duing vs khong diing SGLT2i clia cac thuéc SGLT2i khi phdi hgp véi RAASI Co che hoat dong cua RAASI va SGLT2i

L2

»

ACEi/ARB

Hazard ratio Favors  Favors no

HR 0.89 [95% ClI, 0.82-0.96]; p =0.002

¥ .. »
Chrteisic osK0) Scliuse SGliuse y Empaaliflozin Gian tiéu dong mach di
i Sibgoup b Co tiéu dong
o Sar2iue N D mach dén
Congifan 091081100 . 9 %
Dapagifidin 0920080-007) . H 0 Bao Bowman
H Enpagidn 086(07909%) . %b 2

1 ol >

Lt ‘ o 04 05 06 07 08 09 10 11 12 D 4

T T A R R T P

Hazardratio (95% C1) e
e

= “— Ong lwon gan

This retrospective cohort study of individuals receiving a RAAS| compared 20 063 users of an SGLT2i to a pseudopopulation of 19 781 nonusers. This population-based retrospective cohort study was
conducted in Canada. The cohort comprised adults 66 years and older who were prescribed a RAASi and had a history of diabetes or heart failure, an eGFR < 45 mL/min/1.73 m2, and/or a UACR > 30

mg/mmol “ACE inhibitors and ARBS are the two major RAAS inhibitors commonly used in ciinical practice®
The primary study outcome was hyperkalemia, defined as a serum potassium concentration greater than 5.5 mEq/L (obtained in the outpatient or inpatient setting) or ICD-10 code for hyperkalemia from a ACE(j), angiotensin-converting enzyme (inhibitor); ARB, angiotensin receptor blocker, CKD, chronic kidney disease; MOA, mechanism of action; RAAS, renin-angiotensin-aldosterone system; T2D, Type 2 diabetes
hospitalization or an emergency department visit. 1. Heerspink HJL, et al. Circulation 2016;134:752-772; 2. Chemey DZI, et al. Lancet Diabetes Endocrinol 2020;8:582-593;; 4. Taliercio JJ, et al. Cleve Clin J Med 2020;88:59-63

Str dung dong thoi SGLT2i va RAASI trong bénh than man Két luan

+ Bénh than man (CKD) dan dén nhiéu bién chirng da co’ quan, tang nguy

- SGLT2i nén duoc khdi tri cing véi thude e ché hé RAAS & nhizng bénh co tir vong va chay than.
nhan cé chi dinh. ! + Bénh tim mach la yéu t6 nguy co’ va ciing la hau qua cua CKD.
+ Co thé khai tri SGLT2i ma khong phu thudc vao lidu clia RAASI da duoc + KDIGO khuyén cdo RAASi va SGLT2i la ligu phap dau tay cho CKD.
tdi wu hay chua. ! + Empagliflozin giam nguy co tién trién bénh than va giam t&r vong tim
. SGLT2i gidm nguy co tang Kali mau khi sir dung chung v&i RAASI, gidp mach trén phé rong bénh nhan CKD, véi mirc eGFR khéi tri thap nhét ti
bénh nhan tang co hdi duy tri st dung RAASI 2 20 ml/phit/1.73m?

Telmisartan ndi bat trong nhém ARB nho hiéu qué kiém soat huyét ap. subt 24 gio,
thadm nhap mo cao, glam ro rét blen cb tim mach, la ARB duy nhét dwoc phé
duyét dung d& phong ngtra bién cé tim mach & bénh nhan nguy co tim mach cao.

Két hop thubc t0| WU (Telmisartan +amlodipine) trong cung mét vién lam
tang kha nang kiém soat huyét 4p, ting tuan tri dai han.

1. Kidney Med. 6(8):100851. Published online June 8, 2024 .
2. ClinJ Am Soc Nephrol. 2023 May 31:18(8):1019-1030 o
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