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* Prevalence : CKD 17.5 % of Thai population
* Only 1.9% were aware that they had CKD

CKD Stage |l : 3.3% Cause of CKD in Thailand
CKD Stage 2: 5.6% 35% Diabetes mellitus
CKD Stage 3: 7.5% 25% Hypertension

CKD Stage 4 : 1.1% 10% Obstructive uropathy

5% Chronic glomerulonephritis
5% Chronic urate nephropathy
20% Others

Nephrol Dial Transplant (2010) 25: 1567-1575
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Either of the following present for > 3 months

1. Decreased GFR
* GFR <60ml/min/1.73 m2 (GFR categories G3a-G5)

2. Markers of kidney damage (one or more)

* Albouminuria (AER > 30mg/24 hours; ACR >30mg/g
[>3mg/mmol])

* Urine sediment abnormalities, broad waxy cast

* Electrolyte and other abnormalities due to tubular disorders
e Structural abnormalities detected by imaging

* Abnormalities detected by histology

* History of kidney transplantation

Kidney International Supplements (2013) 3, 5-14
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G2

G3a

G3b

G4
G5

A1

A2

A3

Nephrotic syndrome : Proteinuria > 3.5 g/day or albuminuria > 2.2 g/day

(mU/min/1.73m?)

Normal or high

Mildly decreased 60-89
Mildly to moderately 45-59
decreased

Moderately to severely 30-44
decreased

Severely decreased 15-29
Kidney failure <15

AER ACR Term Proteinuria
(mg/24 (mg/g) (mg/24 hr)
hr)

Normal to <150

mildly
increased
albuminuria

30-300 30-300 Moderately
increased
albuminuria
>300 >300 Severely >500

increased
albuminuria
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Persistent albuminuria categories
Description and range

150-500

GFR categories (ml/min/ 1.73 m?3)

Al A2 A3
Prognosis of CKD by GFR
and Albuminuria Categories: N?r:?d?;to Moderateéy _Severelsé
KDIGO 2012 increased increase increase
<30 mg/g 30-300 mg/g >300 mg/g
<3 mg/mmol 3-30 mg/mmol >30 mg/mmol
G1 Normal or high >90
o .
c:n G2 Mildly decreased 60-89
©
t S
Ee] Mildly to moderately )
% G3a decreased 4559
c
) Moderately to
_"c:L ek severely decreased Sl
G
§ G4 Severely decreased 15-29
G5 Kidney failure <15

Kidney International Supplements (2013) 3, 5-14
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Eclampsia

Environmental toxin exposure and/or infection

Nephrotoxic drugs

Congenital abnormalities of the urinary tract

Severe genetic defects

Moderate genetic defects

Mild genetic variants and disease modifiers

T1DM, autoimmune glomerulonephritis and/or interstitial nephritis

[] Environmental factors
] Genetic factors
[ ] Systemic diseases

Infancy and

early childhood Adolescence

In utero

Obesity and T2DM
Physiological ageing-related nephron loss
Atherosclerosis
Monoclonal gammopathy
Early adulthood Middle age Old age

Romagnani, P., et al. Nat Rev Dis Primers 3, 17088 (2017).
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! Na* retention and E Excessive podocyte shear stress
i arterial hypertension « ' causes podocyte detachment

| Healthy
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hyperfiltration
and hypertension

_______________________
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Hypertrophy ‘

Fibrosis
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Romagnani, P., et al. Nat Rev Dis Primers 3, 17088 (2017).
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—————————————————————————————————————————————————————————————————————————————————————

Pre-CKD
Qﬁb ( Proteinuria and misdirected filtration )
”\ D v
Tubular cell stress and activation, as well
QGG Renal as secretion of cytokines and chemokines,

h tubule promote interstitial inflammation

90 VQOQ v

Advanced-stage CKD

Tubular cell loss and cell-related and I
protein cast-related tubule obstruction |

cause tubule atrophy

v

Peritubular

capillary / Scar formation occurs (interstitial ﬁbrosis,\
vascular rarefication and ischaemia)
Fibroblast ‘Q v
Fibrosis ~
Brotainaria Compensatory hypertrophy of tubules
of the remnant nephrons occurs

_____________________________________________________________________________________

Romagnani, P., et al. Nat Rev Dis Primers 3, 17088 (2017).



Supportive care
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Conventional care
A
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..............

Slow progression, prevent or delay dialysis, improve cardiovascular risk

= - —
o —

Symptom management

|
\

\ Kidney-preserving care

b

N S,

Diet and lifestyle

« Plant-dominant, low-
protein diet

» Low salt intake

» Physical activity

+ Weight loss

» Smoking cessation

................... P i g Mg g S s e
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Pharmacotherapy

Ny

For disease progression
« RAAS blockers
« SGLT2 inhibitors
« MR antagonists
« Disease-specific
drugs

= —
— .

management
« BP-lowering drugs

» Glucose-lowering drugs
» Lipid-lowering drugs

« Diuretics

e
.

- « Atidosis management
« Potassium binders
» Anaemia mgn’afgement
« Bone health

v -
’-

mainténance

Infection control and acute kidney injury prevention

Incremental
transition to dialysjs’~

Palliative care
Stop, reduce

frequency, ordo o8

not start dialysis

Preservation of
residual renal
function

Renal replacement therapy:
dialysis or transplantation

Estimated GFR

Hyperfiltration

Albuminuria

Declining GFR

TUraemia

mL/min per 1.73 m?

Loss of residual kidney function

Kalantar-Zadeh K, et al. Lancet. 2021 Aug 28;398(10302):786-802.
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3. Slowing CKD progression

2. Comorbidity 4. Complication
assessment and assessment and
management management

1. Diagnosis
Assess severity
Work up etiology

5. Long-term renal
replacement therapy
consideration

ABCDE
FGHIJ



Integrated Approach to the Management of CKD )
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* A:Anemia Hb 10-11.5 g/dl * G : Glucose and lipid control
* B:SBP <120 mmHg, as tolerated « HbA,C individualize <6.5 - <8%
 C: Calcium &Phosphate * LDL <100 mg/dL
keep normal range *H:
D : Diet, calories 25-35 kcal/kg/day * Heart: monitor CAD, CVD risk

* Hormone : iPTH & vitamin D

Na < 2-2.3 g/day,

G3-5:LPD,VLPD+KA : L
* | : Infection/Immunization™
* E : Electrolyte normal range e Influenza. HBY
HCO; 18-26 mEQ/L e COVID-19**

* F: Fluid overload, keep euvolemia * J : Drug dosage adjustment



CKD progression
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Average/Normal CKD Progression:

 Healthy aging: 0.37-1.07 mL/min/1.73
m? per year decline

* In the natural course of kidney
disease, after age 40, eGFR normally

a
70
E 60 R O
™ ——k =5 *
~ = . * * —— * *
< 50 i rT X
£ - & *
g 46 ot P * N
= *
- - *
£ 30 : x
&) :
® Slow progression *
20— Rapid progression
P
0 | | | |
1 2 3 4 5

Time (years)

b Potential mechanisms that drive CKD progression

falls by about 0.4-1.2 units per year.
* KDIGO CKD 2012 : CKD Progression

Steady decline in renal function
(sustained injury)

Intermittent decline in renal function
(acute injury)

criteria (any of the following):

* Persistent systemic hypertension
(particularly systolic blood pressure
>160 mmHg)

* Persistent glomerular hypertension

e Chronic hyperglycaemia and elevated
levels of advanced glycation end products

* Proteinuria (particularly >6 g per day)

* Hereditary factors (eg. autosomal
dominant polycystic kidney disease)

* Continued active disease
(e.g. glomerulonephritis)

e Persistent obstruction

e Chronic effects of a Western diet
(high in protein, sugar and fat)

e Transient systemic or glomerular
hypertension (barotrauma)

* Transient renal ischaemia due to low
blood pressure, renal vasoconstriction or
low blood flow resulting from
anaesthesia, surgery or sepsis

* Marked hyperglycaemia or ketoacidosis

* Transient obstruction

e Toxins or drug toxicity

® Dehydration or heat stress
(hyperosmolality)

* Acute effects of dietary factors (salt,
fructose, purines or protein)

® Poor compliance with medications

* Drop in GFR category (G1-
G5) +=225% decline in eGFR from
baseline.

* Rapid progression: sustained eGFR
decline >5 mL/min/1.73 m®/year.

Kidney International Supplements (2013) 3, 19-62.
Johnson, R.J., et al. Nat Rev Nephrol 14, 411-412 (2018).
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Non-modifiable Modifiable

Genetic factors

Cardiovascular factors

Lifestyle factors

* APOL1 gene * Hypertension * Diet
 Uromodulin  Heartfailure * Lack of physical activity
Demographic factors * Atrialfibrillation  Smoking

* Geographical location

Metabolic factors

e Socioeconomic status

* Race and ethnicity

. FGF2

Other factors

Individual factors

e Serum bicarbonate

* Acute kidney injury

* Age

* Parathyroid hormone

e Renalfibrosis

 Sexand gender

* Serum hemoglobin

e (Gut-renal axis

* Birth weight

e Serum phosphate

* Proteinuria

* Family history of kidney disease

e Serum uric acid

* Inflammatory states

* Pregnancy

* Urinary oxalate

Other factors

* Dyslipidemia

Proximal tubule injury

Maringhini S, et al. Biomedicines. 2024; 12(10):2203.
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1. Treat the underlying cause of CKD: Stop nephron loss

. Manage comorbidities: Glycemic control in diabetes,
Blood pressure control, cardiorenal syndrome

N

. Reduce proteinuria

. Optimize nutritional management
. Prevent acute kidney injury (AKIl)

. Encourage lifestyle modifications

O O~ W



Holistic approach to chronic kidney disease (CKD) treatment and risk modification.

Lifestyle

First-line
drug therapy for
most patients

Targeted therapies
for complications

Regular
risk factor
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Physical activity

reassessment
(every 3-6
months)

o

Stop use of
tobacco products

Weight m;r;agement

Healthy diet
SGLT2i Aim for SBP <120 mm Hg Statin-based therapy
RAS inhibitor* at maximum moderate- or
high-intensity statin

continue until dialysis
or transplant

%9 @

tolerated dose (if HTN)

% 9O #

ASCVD risk, lipids

BP
Manage hyperglycemia Use ns-MRA in Dihydropyridine CCB Antiplatelet Manage anemia,
as per the KDIGO people with diabetes and/or diuretic if agent for CKD-MBD, acidosis,
Diabetes Guideline, and an indication needed to achieve clinical ASCVD and potassium
including use of for use individualized abnormalities,
BP target % where indicated

GLP-1 RA where indicated

?

B9

B Q¢

Steroidal MRA if needed Ezetimibe, PCSK9i
for resistant hypertension indicated based on
ASCVD risk and lipids

if eGFR 245

Use the same principles
to diagnose and manage
ASCVD and atrial fibrillation
as in people without CKD

@l

Kidney International (2024) 105 (Suppl 4S), S117-S314



Blood Pressure Control in CKD

/MDRD

Interventions: Target MAP 107 vs 92 mmHg
Participants: eGFR 13-55 mL/min/1.73 m?2
Follow-up: 840 patients, mean 2.2 years

only if baseline proteinuria > 1 g/day

A

Results: Slowed eGFR decline in intensive group

~

y

/REIN-Z

Interventions: DBP < 90 vs BP < 130/80 mmHg
with addition of CCB

Participants: Proteinuria > 1 g/day, eGFR

< 70 mL/min/1.73 m?, non-diabetic, on ACEi
Follow-up: 335 patients, median 1.6 years
Results: No difference in time to ESRD

\

\

4

I
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/SPRINT

Interventions: SBP < 140 vs < 120 mmHg
Participants: eGFR > 20 mL/min/1.73 m?, non-
diabetic, elevated CVD risk

Follow-up: 9361 patients, median 3.3 years
Results: Decreased CVD and death in intensive

group

\

N

4

1994

2002 2005

2010 2015

/AASK

|

/ACCORD

~

Interventions: MAP 102-107 vs 97 mmHg
Participants: eGFR 20-65 mL/min/1.73 m2, non-
diabetic

Follow-up: 1094 patients, minimum 3 years
Results: Slowed eGFR decline in intensive group
only if baseline proteinuria > 1 g/day

\

Interventions: SBP < 140 vs < 120 mmHg
Participants: T2DM, eGFR > 60 mL/min/1.73 m2
Follow-up: 4733 patients, mean 4.7 years
Results: No difference in risk of death from CVD,
but decreased rate of stroke in intensive group

A

J

[ Renoprotection J

[ Cardioprotection ]

Pugh, D., et al. Drugs 79, 365-379 (2019).



Blood Pressure Control in CKD

Comparison Point

Thai CKD Guideline 2022

Thai Hypertension

ESC Hypertension
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KDIGO CKD Guideline

Guideline 2024
Monitor all CKD; treat if

Guideline 2024

2024

First-line Drug Choice

albuminuria present

albuminuria 230 mg/g

BP Threshold for Treat if BP 2130/80 mmHg | =140/90 mmHg, lower if . - High BP: consider target
Treatment (CKD G1-G4) high CVD risk or Treatif BP =130/80 mmHg SBP <120 mmHg
albuminuria
General: <140/90 mmHg; eGFR >30: target SBP
<
<130/80 mmHg if High-risk (albuminuria | 120-129 mmHg: eGER | |86t SBP <120 mmHg
BP Target ) (standardized office BP) if
tolerated =230 mg/g or CVD risk): <30 or transplant: tolerated
120-130/ 70-79 mmHg individualized olerate
ACEi or ARB if ACEi or ARB if ACEi or ARB if Individualized based on

albuminuria/proteinuria

comorbidity; ACEiI/ARB in
proteinuric CKD

Other Drug Options

Based on comorbidity
and tolerance

Beta-blocker, CCB,
thiazide-like diuretic if no
albuminuria

Lifestyle first; any
appropriate
antihypertensive if no
proteinuria

Based on comorbidity,
age, frailty

Combination Therapy

Not specifically
addressed

Avoid ACEi + ARB
combination

Not specifically
addressed

Not specifically
addressed

Special Considerations

Individualize by age,
comorbidity, tolerance

Adjust goals for
comorbidity, tolerance;
monitor regularly

Lifestyle optimization; “if
tolerated” principle

Less intensive therapy if
frail, high fall risk, limited
life expectancy

1. The Nephrology Society of Thailand. Clinical Practice Guideline for the Management of Chronic Kidney Disease in Adults 2022. Bangkok, Thailand: The Nephrology Society of Thailand; 2022. 2.Thai Hypertension Society. Thai Guidelines on
the Treatment of Hypertension 2024. Bangkok, Thailand: Thai Hypertension Society; 2024. 3.Williams B, Mancia G, Spiering W, et al. 2024 ESC Guidelines for the management of arterial hypertension. Eur Heart J. 2024;45(31):2911-3012. 4.
Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney Int. 2024;105(4S):S1-S150.



ACEIl/ ARB for BP controlin CKD @@~ @
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Start here: Summary - BP Management in CKD (nhon-dialysis)
, A3t I:ndor:izatiog visit, begin \g‘ith ) Include B-blocker or other agents as *SBP Target: Aim for <120 mmHg (when tolerated), using standardized office BP
s 9f B ciigAherapy using a combnation appropriate for compelling indication t
of a thiazide-type** diuretic, and/or an measurement.
ACEIl or ARB (but not both) and/or a CCB *RASi Use (ACEi or ARB):
*Start in high BP + CKD + severely increased albuminuria (A3) without DM

Monitor as designated ) ) . . . .
through follow-up Start in high BP + CKD + moderately increased albuminuria (A2) without DM.

*Start in high BP + CKD + moderately-to-severely increased albuminuria (A2-A3) with DM.
*Avoid combination of ACEi, ARB, and direct renin inhibitor in CKD patients.

You must:
: (a) Add therapy not Initiate ACEi or ARB
Is SBP =120 mm Hg Yes Is this a Yes already in use'
this visit? milepost visit? and
(b) See participant monthly Monitor serum creatinine and potassium
No until SBP <120 mm Hg* (within 2-4 weeks after starting or changing dose)
You must:
N (a) Titrate or add therapy Normokalemia Hyperkalemia >30% decrease
° not already in use'* in eGFR
and
g 30% d
(b) See participant monthly < i:eGe;rRease
until SBP <120 mm Hg*
Increase dose of ACEi or ARB « Review concurrent drugs « Review for causes of AKI
Is DBP 2100 mm Hg . or continue on maximally » Moderate dietary potassium « Correct volume depletion
at this visit or is Yes ) You must: tolerated dose intake « Reassess concomitant medications
DBP > 90 mm Hg Titrate or add therapy not - Consider: (e.g., diuretics, NSAIDs)
b already in use'™ - diuretics - Consider renal artery stenosis

Tes
on last 2 visits? - sodium bicarbonate

- potassium binders
No

Continue therapyt
Reduce dose or stop ACEi or ARB

SPRINT Research Group : lower rates of fatal and nonfatal major cardiovascular if mitigation strategies ineffective

events and death from any cause N EnglJ Med 2015; 373:2103-2116 Consider reducing the dose or discontinuing ACEi or ARB in the setting of either symptomatic
hypotension or uncontrolled hyperkalemia despite medical treatment, or to reduce uremic symptoms
while treating kidney failure (estimated glomerular filtration rate [eGFR] <15 ml/min per 1.73 m?).

Kidney International (2024) 105 (Suppl 4S), S117-S314
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Glycemic Control in Diabetes with CKD (&> @
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Recommendation 2.2.1: We recommend an individualized
HbA1c target ranging from <6.5% to <8.0% in patients with
diabetes and CKD not treated with dialysis (Figure 9) (1C).

A %
O N Additional
Glycemic Blood drugs with
pressure control

Regular
risk factor
reassessment
(every 3-6
months)

-

1)

Lipid management Additional
risk factor

control heart and
kidney
pmtedion .o o L] L] .o o L]
/5 S Az dne Factors guiding decisions on individual HbAlc targets.
@ therapy
GLP-1RA Antiplatelet therapies ns-MRA
(T2D) (ASCVD) (T2D) irestyla < 8.0%
Lirestyle <6.5% HbA1c
; e CKD G1 Severity of CKD CKD G5
Meg%;nin SGLTZ(Tig;ibitor RAS mgﬁ)kade Statin Absent/minor Macrovascular complications Present/severe
. Few Comorbidities Many
@'iﬁ @ ' Long Life expectancy Short
&5 oY ¢ . .
$Diet Exercise Smoking cessation Weight Present Hypoglycemla awareness Impalred
Diabetes with CKD Available Resources for hypoglycemia management Scarce
Low Propensity of treatment to cause hypoglycemia High

CKD: chronic kidney disease; G1: eGFR =90 ml/min per 1.73 m?; G5: eGFR <15
ml/min per 1.73 m?; HbA1c: glycated hemoglobin.

Kidnev International (2022) 102 (Suppl 5S). S1-S127



Proteinuria and kidney progression @
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a , b : c .
Type 2 diabetes Hypertension General population
Baseline urinary Basel_me urinary Baseline urinary albumin
. . albumin excretion .
excretion (ng/min) 24 h excretion (mg/24 h)
6 o 9 (mgi24 h) $ o S o8
> o ) 3v Q Pl N 2 N o8 oY
oS ¢ & D A ¥y N F P
0.0
-5.0 - —
o
£ ° 2
8 10} S F S« [
TE So SE
0 om ©D C m
G -15f g>r 5o |
O o cC o O o
S a i 5 8
8E 2 SET ge [
% = S E = £
3 E 2.5/ § T g E |-
< P for trend<0.013 o P<0.03 < P for trend <0.01
0
-3.0f — -
-3.5"- - _

Sara S. Roscioni, et al. Kidney International, Volume 86, Issue 1, 2014,Pages 40-49,ISSN 0085-2538,



Hazard ratio ESRD

Proteinuria and kidney progression

20

10 -

0.8 -

14.6 (11.2-19.1)

30-299 300-999 >1000

<30

Albumin-to-creatinine ratio (mg/qg)

P

NEPHROLOGY
Bowman’s Interstitium
capsule
Glomerulus Proximal .
Efferent & tubule tDI;tilal
~ : ubule
arteriole AI})umln ’/,,‘:‘
Afferent &y \
arteriole P l
Blood T Cortex
- fow Medulla
Proximal tubule
r (4 L
Tubular W i) %‘:P
bt/ g Infl t Henle
© % | pKc, ROS / bt Collecting
Albumin T’ P cells |~ duct
L) =1,
00 - M NTES O O l T
. i Vascular
Cubilin —>ETndotheIin —y cellus | , l
O 0 NFL(B\ Ollagen Urine
" Megalin |, NFxB GF-B ~”“Z.«. Fibroblasts
g \ /] < AN
Brush Interstitium
border 4 .
Inflammation/fibrosis/mesangial Progressive renal
expansion/hypertension »  dysfunction

Sara S. Roscioni, et al. Kidney International, Volume 86, Issue 1, 2014,Pages 40-49,ISSN 0085-2538,



How to reduce proteinuria ¢
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[ Proteinuria ]
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|
v

|

v
1. Disease-specific 2. Renoprotective
therapy drugs

|

*Non-diabetic patients
* ACEis or ARBs
 SGLT2i

~

}

/°Diabetic patients
* ACEis or ARBs

e SGLT2i
* Finerenone

» GLP-1RA
o

~

J

v

*Dietary changes (sodium
restriction and moderate
protein restriction)
*Fighting overweight

*Increased physical activity

*Smoking cessation
*Reduce alcohol

@nsumption

3. Lifestyle modifications\

I3

/

Modified from Longhitano E,et al. Medicina (Kaunas). 2024 Nov 6;60(11):1821.



ACEIl/ ARB for slow CKD progression
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] Non-Diabetic CKD Diabetic CKD

Albuminuria
Fist line agent

Landmark
trials

Renal
outcome

MACE

Comments

A1
ACEi/ARB

HOPE
(vs placebo, pre-

CKD subgroup)

Not clear benefit

Reduced stroke
and all cause
mortality

Another agent are
as appropriate

A2
ACEi/ARB

HOPE
(vs placebo, pre-

CKD subgroup)

AASK
(vs CCB and BB,

mean UPCR 33
mg/mmol)

AASK- improved

HOPE reduced
stroke and all
cause mortality

Limited studies
with another
agent

A3
ACEi/ARB

REIN
(ramipril vs
placebo)

AIPRI
(benazepril vs

placebo)

Improved

Improved
(greater benefit
in higher
albuminuria)

Limited evidence
for other agents
ROAD-
Benazepril vs
losartan (similar)

A1
ACEi/ARB

HOPE
(vs placebo, pre-

CKD subgroup,
1/3 DM

No clear benefits

Reduced stroke
and all cause
mortality

Another agent
are as
appropriate

A2
ACEi/ARB

CKD G1-3
Micro-HOPE
(ACEi vs placebo)

No trial powered

Improved

ACEi may lower
progression to
higher grades of
albuminuria

A3
ACEi/ARB

CKD G 3-4

RENAAL
(losartan vs

placebo)

IDNT
(Irbesartan vs

placebo)

Improved with
RASI

Greater
renoprotection
with lower GFR

and higher
albuminuria.

Kidney Int. 2021;99(3S):S1-S87.
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Start losartan 50 mg/day x 4 weeks 2 18100 mg target BP < 140/90 mmHg

40
. a
204 Placebo 1.5 @ ARBs
4 e £ & & O ACEi
e L IS & © ARBs and ACEi
S8 AP 55:..— VORRRRO 1.0 - ISEAS Q @ Ca?*antagonist
< &

Hazard ratio renal end point

Change in the Level of Proteinuria (%)

~20 P=0.001
Losartan
—40-
—-60 T T T T T T T !
0 12 24 36 48
N
Months of Study : | | ‘°| : :

No. AT Risk 0 10 20 30 40 50
Placebo 762 632 529 390 130 Difference in albuminuria reduction (%) between randomized groups
Losartan 751 661 558 438 167

N EnglJ Med 2001; 345:861-869



SGLT2 inhibitor for slow CKD progression @
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SGLT2 inhibition
_ ! stress of tubular cells
| HbA1c and / ¥ glucose and sodium from glucose overload Diabetic nephropathy
glucotoxicity reabsorption l /
iati ] Renal dysfunction Renal dysfunction (+
* Bstared Srylmposece eGFRZSO)gr hyperfltratl(or)'n e¥3FR<60 ( )

) : production
restoration of TGF and / T sodium excretion

adenosine generation T hematocrit and

oxygen delivery Glomerular hypertinsion

\ intraglome*ular pressure (tubular hyperfiltration) ~ ©; oo MO
and hyperfiltration 2oole0;
‘, osmotic diuresis and natriuresis ) <
d albuminuria @ * diabetic tub{]lopathy diatétic tubulopathy
and GFR decline { blood pressure, reduced
extravascular and preserved / Lé u Q 9 \ » y‘

mtravascular volume s
pore SGLT2 inhibitor SGLT2 inhibitor [

T glucose excretion

T excretion

of uric acid negative accelerated
caloric balance starvation state
Diminished : Diminished
loss of body _ lipolysis and 7 fatty glomerular hypertension?  [RSAUSSAUSN tubulo-interstitial impairment?
weight acids oxidation

Amelioration of
albuminuria

) ketogenesis

Salvatore, T., et al. International Journal of Molecular Sciences, 23(7), 3651.
Sato, S., etal. EurJ Med Res 27, 140 (2022).



SGLT2 inhibitor for slow CKD progression

Feature

Empagliflozin

Canagliflozin

Dapagliflozin

Ertugliflozin

DECLARE-TIMI 58, DAPA-CKD,

Key Trials EMPA-REG OUTCOME CANVAS-R, CREDENCE DELIGHT, DERIVE, DIAMOND VERTIS CV
* T2DM, high CV risk
. . . (DECLARE), CKD with or
Population * T2DM, high CV risk, eGFR 230 -IF-{?[?I'I;II’:)rI:/IIng%E\[; EEEI(E(IZ:)AEI;\(/:AI‘ES) without DM (DAPA-CKD), CKD |» T2DM, CVD, eGFR =230
’ subgroups (DELIGHT, DERIVE,
DIAMOND)
. * 126 wks (CANVAS-R), * 4.2y (DECLARE), 2.4y (DAPA-
Follow-up 3.1y « 2.62y (CREDENCE) CKD), 24 wks (others) 3y
* DECLARE: Composite (VeGFR | .
« CANVAS-R: Albuminuria >40%, ESRD, renal/CV death) |  COmPposite (renal death, RRT,
. doubling creatinine) HR 0.81
progression HR 0.73; HR 0.76 (NS)
* -Incident/worsening Composite (VeGFR 240%, RRT, [+ DAPA-CKD: Composite
nephropathy HR 0.61- renal death) HR 0.60 (veGFR =250%, ESRD, CV/renal
. . Macroalbuminuria HR 0.65- * CREDENCE: Composite death) HR 0.56; CV death/HF
Main Kldney Doubling creatinine HR 0.56- (ESRD, doubling creatinine, hospitalization HR 0.71
Outcomes RRT initiation HR 0.45- renal/CV death) HR 0.70; * DELIGHT: UACR v21%

Composite (doubling
creatinine, RRT, renal death)
HR 0.54

ESRD/doubling
creatinine/renal death HR
0.66; CV death/Ml/stroke HR
0.80; HF hospitalization HR
0.61

(dapagliflozin), ¥+38% (with
saxagliptin)

DERIVE: Transient eGFR dip
DIAMOND: GFR dip -6.6
mL/min (reversible), no
proteinuria change

Overall Renal
Benefit

Strong renal protection with
broad outcome improvement

Strong benefit, especially in
CKD with high albuminuria

Strong benefit in both DM and
non-DM CKD, robust evidence
in DAPA-CKD

No statistically significant
benefit in primary renal
outcome

Salvatore T,et al. International Journal of Molecular Sciences. 2022; 23(7):3651.
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SGLT2 inhibitor for reducing proteinuria

Parameter

Mazidi 2019
Meta-analysis

DAPA-CKD

CREDENCE

DELIGHT

EMPA-REG
OUTCOME

IgA
Nephropathy

NEPHROLOGY
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DIAMOND

Dapagliflozin 10

Canagliflozin

Dapagliflozin +

Empagliflozin

Cohort
Dapagliflozin /

Dapagliflozin 10

Drug Various SGLT2i mg 100 mg Saxagliptin 10/25 mg Canagliflozin mg
Population M';ff;'é'?fg'v' CKD+T2DM | T2DM +CKD algjr'?]'i\::ria T2DM + highCV | IgAN (n=112 | Non-DM CKD
studies) (4,304) (4,401) (461) risk (7,020) NRP subgroup) (58)
Baseline UACR . Variable; 22,200 mg/g 500-3,500
/ Proteinuria Variable 200-5,000 mg/g | 300-5,000 mg/g | 30-3,500 mg/g includes NRP (NRP) mg/day
-25.4% overall
(95% Cl1 -34.2
L to -16.6); 20 40 Macroalbuminu Complete C e
Proteinuria/ | _,4 8o in ~26% UACR 30% 21% (DAPA 1 HR 0.65 remission | o Significant
Albuminuria . albuminuria alone); -38% . . change at6
Reduction moderate vs reduction reduction (DAPA+SAXA) (~35% relative | 16.7%, partial weeks
-36.4% in reduction) >30%
severe
albuminuria
Sustained over | Sustained over | Rapid onset by | Sustained over No effect at 6
Onset — 3-6 months
study study 4 weeks 3.1y weeks
Class effec.t; . Strongest Greater effect | Also reduced . . .
greater relative Benefit . . . . Supports usein | Likely requires
o . evidence in with doubling .
Notes benefitin independent of . . o . glomerular longer duration
diabetic combination | creatinine, RRT i
moderate DM status disease/NRP for effect
nephropathy therapy start

albuminuria
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WdiN IHL
THAIIAND

-y o o Y U a A A A X o @
ALLWEWHIN 1 LLuzuqlﬁiﬂ‘i&]”] Eﬂ?ﬂlﬂ'\ﬁ']'\%%%ﬂﬂ 2 ‘V]llijﬂvl;@llﬁajﬂ LLﬂzﬂ’]aquﬂqjﬂjaﬂmaﬂ‘l@

= 20 Y8./WIN/1.73 913.4. LAz urine albumin/creatinine ratio = 200 §N./NINVDIATLAGATHib
WAIN LA RAS blockade lnamaninanzan 2881 SGLT2i (1, A) (I, A)

Y o o Yo U a A A A X o @
AL IN 2 LLuzuqlﬁiﬂ‘i&]”] Eﬂ?ﬂlﬂ'\ﬁ']'\%%%ﬂﬂ 2 ‘V]llijﬂvl;@llﬁajﬂ LLﬂzﬂ’]aquﬂqjﬂjaﬂmaﬂ‘l@

= 20 Y8./WIN/1.73 @13.4. LAz urine albumin/creatinine ratio < 200 §N./NINVDIATLAGIhis
WAIIN bAILEN RAS blockade luauainunsay @a881 SGLT2i (2, B) (lla, B)

Pauwzitnn 3 uusihlisnendilalsalaisa3sann IgA nephropathy Nflusdululasae
>500 NN/ (urine protein/creatinine ratio >500 Nﬂ./ﬂ%&%ﬂdﬂ%&ﬂ@ﬁ%) LRZANDAIINIINTD

224 b0 = 20 YA/U/1.73 3.4, BadNN LaIUEN RAS blockade 1w11m<91ﬁmm:mumzmqu
ANNaRlaRa leaNTraNsLa? aa881 SGLT2i (1, A) (I, A)

Draft statement of The Nephrology Society of Thailand. Presented at CKD Weekend on 18 Nov 2023
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*TH FDA approved: Empagliflozin that
CKD with eGFR = 20 use in patient with eGFR =20

mU/min/1.73m?2

WdiIN 3HL
HAIIAND

*ygaanlEsuen RAS blockade lwaunndi

l «ufsanlgsusn RAS blockade Tuaunaitimmnes WiNzaN uazAILANANAulana FnsT e uin

UACR UACR IgA nephropathy HT nephropathy
=200 mg/g <200 mg/g UPCR >500 mg/day UACR <200 mg/g
l l .
SGLT2i (1A) SGLT2i (2B) SGLT2i (1A)
(1A) (2B) recommended suggested

Draft statement of The Nephrology Society of Thailand



Major trials with cardio-renal outcomes in patients with CKD '

and type 2 diabetes mellitus. NEPHROLOGY
Benefit
enefi ERA
Neutral ARB e ASCEND
IDNT EXD EXD
® Harm RENAAL e PKC-[3i TGF-i

1993 2001 2005 2007 2009

ACEi STATIN EXD
Captopril in TIDM 4D e TREAT
nephropathy

Romagnani, P., et al. Nat Rev Dis Primers 11, 8 (2025).



Major trials with cardio-renal outcomes in patients with CKD ’

and type 2 diabetes mellitus. NEPHROLOGY
ARB + ACEi SGLT2i
¢ VA-NEPHRON-D DAPA-CKD
EXD nsMRA SGLT2i
e BEACON Fidelio-DKD EMPA-KIDNEY

(0] 2013 2019 2020 2021

EXD ERA nsMRA GLP1-RA
Sun-MACRO SONAR FIGARO-DKD FLOW

DRI SGLT2i

e ALTITUDE CREDENCE

Romagnani, P., et al. Nat Rev Dis Primers 11, 8 (2025).



MRA for slow CKD progression ¢
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Finerenone, a nonsteroidal, selective mineralocorticoid receptor antagonist (MRA), reduced albuminuria in
short-term trials involving patients with chronic kidney disease (CKD) and type 2 diabetes.

FIDELIO-DKD FIGARO-DKD

A e N EnglJ Med 2020 N EnglJ Med 2021

Population  N= 7437, CKD with T2DM, eGFR of 25- N= 7354, CKD stage 2-4 with T2DM moderately
75 ml/min/1.73m? elevated albuminuria or stage 1 or 2 CKD with
UACR of 30-5000 mg/g severely elevated albuminuria

Intervention  Finerenone 10 mg/day (or 20 mg in patients with an  Finerenone 10 to 20 mg once daily vs placebo
eGFR=60 ml/min/1.73 m?) vs placebo x mean 3.4 X 48 months

years
Outcomes  tjme-to-event analysis, was kidney failure, or Death from cardiovascular causes, nonfatal
death from renal causes, the key secondary myocardial infarction, nonfatal stroke, or
composite outcome, death from CVD , nonfatal Ml,  hospitalization for heart failure, the first secondary
nonfatal stroke, or hospitalization for heart failure outcome was a composite of kidney failure
AOSAE * lower risks of CKD progression and * lower risks of CKD progression and
cardiovascular events cardiovascular events
* hyperkalemia-related discontinuation of the * hyperkalemia-related discontinuation of the trial
trial (2.3% and 0.9%) (1.2% and 0.4%)

Bakris GL, et al. N EnglJ Med. 2020;383(23):2219-2229.
Pitt B, et al. N Engl J Med. 2021;385(24):2252-2263.



GLP1RA for slow CKD progression

Parameter

Heerspink et al

2022

Shaman et al
2022

Schechter et al
2023

Peng et al
2023
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Perkovic et al
2024

Type of study RCT RCT Observational Observational Observational RCT (FLOW Trial))
Country / Sites 14 countries 7 countries Israel Taiwan Taiwan 28 countries
N 2002 12,637 6848 14,558 8922 3533
Exenatide,
. . Semaglu'gde 0'.5 & Itlr‘aglutu‘:le, Liraglutide, Liraglutide, Semaglutide 1.0 mg
Drug(s) tested Tirzepatide 1.0 mg, Liraglutide Lixisenatide, . .

. Dulaglutide Dulaglutide weekly
1.8 mg Dulaglutide,
Semaglutide

Comparator SC insulin glargine Placebo Basalinsulin Long-acting insulin DPP-4i Placebo

Difference 0.42

HR 0.39 (95% ClI

-1.4vs -3.6 Semaglutide: -0.87; . 2 HR 0.74 (95% CI Annual slope slower
eGFR decline mL/min/1.73 m? Liraglutide: -0.26 mt/e Tt'(:r/ :hZi ?ag f‘liar co(:1.13oo:i:c<531k)ifdonre 0.60-0.91) for >50% | by 1.16 mL/min/1.73
(insulin) mL/min/1.73 m> rnar P y decline m? (P<0.001)
insulin outcome
. . Sema 0.5 mg: —20%; HR 0.90 (95% ClI Not specified in %;
- 0, 0,
Album:;\t;:ael UACR 6.8 /o|\r/1?s:ﬁr619 %oin Sema 1.0 mg: -33%; | 0.83-0.97) for UACR NR NR included in kidney
g Lira: -23% progression composite outcomes
24% lower risk of
primary kidney
Other kidney B B B ESRD/renal death | ESKD HR0.71 (95% gg:;‘%‘:z'tge(_'ng‘)?s;
outcomes reduced Cl10.57-0.88) ? ) P

kidney-specific
composite HR 0.79
(95% CI1 0.66-0.94)

Modified from Holliday MW Jr, eta al. Curr Opin Nephrol Hypertens. 2024 May 1;33(3):331-336.



Pillar Approach for CKD and DKD ¢

CKD
[ resi | [ sem2i |
-
| Lifestyle modifications |

*CKD; chronic kidney disease, DKD; diabetic kidney disease
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DKD
[ RASi [ SGLT2i ] [ ns-MRA ] [GLP1 RA]
_
| Lifestyle modifications |

Adapt from Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int. 2024;105(4S):S117-S314 and Journal of
Internal Medicine, First published: 31 December 2024, DOI: (10.1111/joim.20050)



Nutritional Management ¢
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 Low protein diet
* Protein 0.6-0.8 g/kg/day or
* 0.3-0.4 g/kg/day +

\ Ketoanalogue who are

e | willing and able to do.

e Low sodium diet

* KDOQI

signaling Vasodilation ° CKD 3_5 9 Na intake < 100
— ~ mmol/day (Na < 2.3 g/day)

e ¥ * KDIGO

il | Eferent * Na<2g/dayor<90
{ - l mmol/day, salt <5 g/day in
propecsis Pt with high BP with CKD

-
[ 1 Interstitial
fibrosis

N EnglJ Med 2017; 377:1765-1776



Low protein diet in CKD: MDRD study

Decline in GFR from Baseline
(m!/min)

Cumulative Incidence
of ESRD or Death

O\, )
} ----= Usual Protein
\‘f — Low Protein

3
t 6
r 9
12
p=.009 .
: p=.30 .
154 ; r ’ . — 15
B3 F4 F12 F20 F28 F36
Months
1 1
L) Usual Protein, Number Events 43 8
—— Low Protein, Number Events 25

151 r15
RR=0.63 (0.38, 1.02)

12 P—value=0.056

0

4 8 12 16 20 24 28 32 36 40 44
Follow —up Time (mos.)
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Study design: MDRD Study Group; 1,585 patients; follow-up 8-45
months.

Study A (moderate CKD):

* GFR: 25-55 mL/min/1.73 m?* mean serum Cr 1.9 = 0.5 mg/dL.
* Usual protein diet: 1.3 g/kg/day.

* Low protein diet: 0.58 g/kg/day.

Study B (advanced CKD):

* GFR: 13-24 mL/min/1.73 m?*; mean serum Cr 3.4 = 0.9 mg/dL.
* Low protein diet: 0.58 g/kg/day.

* Very low protein diet: 0.28 g/kg/day + ketoacid/amino acid
supplements.

Result and conclusion

* 0-4 months: GFR declined 1.6 mL/min faster in the low-protein diet
group (P =0.004).

* 4 months-end of follow-up: GFR declined 1.1 mL/min/year (28%)
slower in the low-protein diet group (P = 0.009).

* 0-3years: Projected mean GFR decline was 1.2 mL/min (10%)
less in the low-protein diet group (P = 0.30, not significant).

N Engl) Med 1994, 330:877-884



° ° ° §;§%':§z% '
Low protein diet in CKD - ¥
ﬁ KDIGO
Range of recommendation

+ Ketoanalgues

dial Avoid >
ialy Iil | * |
protein g/kg/day

intake 0.3 0.4 0.6 0.8 1.3

* Adults (CKD G3-G5): Target 0.8 g/kg/day; avoid >1.3 g/kg/day.

* High-risk CKD: Consider very low protein diet ( 0.3-0.4 g/kg/day) +
essential amino/ketoacid (up to 0.6 g/kg/day) who are willing and able with
under supervision.

* Avoid low/very low—protein diets in unstable patients.
* Children: No restriction; aim for upper normal range to support growth.

* Older adults: Increase protein/calories if frail or sarcopenic.

Kidney International (2024) 105 (Suppl 4S), S117-S314
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* Adults: <2 g sodium/day
(<90 mmol; <5 g salt/day).

Increased fibrosis & apoptosis PY Avoid reStriCtion |n

. TGF-BI . .

* Aldosterone salt mismatch S O d I u m —Wa Stl n g
* ROS production

* Dysregulation of local RAAS

nephropathy.

* Dysregulation RAAS-brain interaction

Endothelial damage
* Stiffness

* ESLdamage
+  Albuminuria

* Children with BP >90th
Increased inflammation percentile: FOllOW age'
* Infiltration ofimmunecells based RDI.

*  Pro-inflammatory GAGs
* Renal lymphangiogenesis

Changes in capillary perfusion

* Changedautoregulatory response
* Increased NO production

* Rarefaction

* Lessoxygen availability

Intact ESL DegradedESL —._~ Glycosaminoglycan shedding product H| Increasing albuminuria
1LV Vg

* Macrophage AVEGF—C FJJ Lymph vessel with VEGFR3 receptor H11 Fibrosis

Nutrients 2019, 11(11), 2779
Kidney International (2024) 105 (Suppl 4S), S117-S314



Metabolic Acidosis in CKD @ ©
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Rationale for Recommendation

CKD
* Common in CKD: Acidosis
usc 35 prevalence increases with declining
catabolism resorption eG FR
Amino . .
acids —— * Clinicalrisks: Chronic metabolic
cldemi acidosis can cause muscle protein
1 : breakdown, bone disease, progression
Renal : of CKD, impaired insulin sensitivity,
NH,* E”d°fhe"” and increased mortality.
K 1 1 * Therapeutic benefit: Correction of
g mplemcig RASTH =14 o acidosis has been shown to improve
activation activation receptors receptors muscle maSS, bone health, and
possibly slow CKD progression.
H* secretion * Cautions: Overcorrection can cause
| T— metabolic alkalosis, worsen
fibrosis hypertension/edema, and alter

potassium levels.

Mechanisms of acid-mediated tubulointerstitial fibrosis in chronic kidney disease
(CKD)

Kidney International (2024) 105 (Suppl 4S), S117-S314



Metabolic Acidosis Management  ({@- @
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Risk for Progression KDIGO CKD 2012 KDOQI 2020

gt serum bicarbonate CKD 3-5D—-> To

2.2 concentrations < maintain serum

o1 22 mmol/l > oral  bicarbonate levels
E 16 - # Unadjusted bicarbonate at 24-26 mmol/L
3 12 ' 4| nem supplementation

| a1 T keep normal
08 Y 3 * p<0.001 range, unless
e 23-24 25-26 227 * p=0.006 contraindicated.

Bicarbonate Quartiles (meq/L)
Am J Kidney Dis 54:270-277. (2B)

KDIGO CKD 2024 (update)

* Practice Point 3.10.1: In people with CKD, consider use of pharmacological treatment with or
without dietary intervention to prevent development of acidosis with potential clinical
implications (e.g., serum bicarbonate <18 mmol/l in adults).

* Practice Point 3.10.2: Monitor treatment for metabolic acidosis to ensure it does not result in

serum bicarbonate concentrations exceeding the upper limit of normal and does not adversely
affect BP control, serum potassium, or fluid status.

Kidney International (2024) 105 (Suppl 4S), S117-S314



Pharmacological therapy of metabolic acidosis ¢
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mEq of
Average tCO, 19-21 mEq/L tCO, <18 mEq/L HCO.-

Agent Dose Considerations

Inexpensive; Non-potassium based;

Conversion of HCO,™ to CO, causes

on 2 consecutive measurements l .
upper Gl symptoms, rarely stomach

!

Sodium bicarbonate 325 mg 3.9

650 mg twice daily 1300 mg twice daily 650 mg 7.7 .
(15 meq HCO,7/d) (30 meq HCO,/d) Sodium bicarbonate |1/8 teaspoon 71 » Powder should be dissolved in water or
powder (600 mg) ) other liquid; may be mixed with food
* Fewer Gl symptoms than sodium
\l: 500 mg/334 bicarbonate; Non-potassium based;
: 1 permL Enhances aluminum absorption;
Titrate NaHCO3 to Sodium citrate / mg per S mL i Conversion of citrate to HCF()) ~impaired
. . . . . 3
1950 mg twice daily citric acid solution in liver disease
(46 meq HCO,7/d) 490 mg/640 .
*Target tCO, 24-26 mEq/L mg per 5 mL _ o
* 10- & 15-mEqtablets deliver more mEq
v 540 mg 5 of HCO,™ than NaHCOQO, tablets; Solution
If tCO, <22 mEq/L Potassium citrate delivers more mEg/mL of HCO,™ than
tablets sodium citrate; Gl ulceration is rare
. . 1,080 mg 10 s —
If possible, confirm MA 1.620 mg " —
by blood gas
. . 1,100 . .
Potassium citrate / me/334 m 2 per ml * Enhances aluminum absorption; May
v citric acid solution g g P cause hyperkalemia
Titrate NaHCO; up to 1950 mg thrice daily persmL : :
(70 meq HCO3'/d) Potassium citrate / 3,300 30 per " Packets .ShOUld .be dissolved " water;
*Target tCO, > 22 mEq/L citric acid packet [mg/1,002 mg| packet Conversion of citrate to HCO,™ may be
arg 2= g ’ impaired in liver disease

Raphael KL. Am J Kidney Dis. 2019 Aug;74(2):263-275.



Prevent AKI

Healthy kidney AKI DNA damage

Increasing age
Previous AKI/CKD
Sustained cell stress

I\

G2/M cycle arrest

(A
7

//JMII\Q

P,

| Pericyte/capillary
dissociation

Necrotic ‘ , &- @ ®

tubular cell : r

| Apoptotic
| tubular cell

M1 macrophage Neutrophil |
recruitment recruitment !

and differentiation

AKI Early Management Summary

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Persisting M1 |
macrophages |

E Pericyte proliferation G2/M-arrested :
tubular cells '

CKD

Progressive
fibrosis

7777777777777777777777777777777777

Chronic |

f Myofibroblast @  inflammation !

'
Tubular loss !

Collagen ¢
' deposition  Secretion of profibrotic
factors by G2/M cells

60

GFR (ml/min)
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AKI-> tRate of progression
TAKI severity-> 1t Rate of progression

Multiple AKI episodes-> progression rate

AKl in advanced CKD-> tincident dialysis
AKl in rapid progressed CKD-> tincident dialysis

Time (months or years)

*Risk Assessment: I[dentify high-risk patients using AKl risk scores; address modifiable risks.
*Recognition: Diagnose early via serial creatinine/urine output checks; use point-of-care diagnostics.
*Response: Treat sepsis promptly, avoid nephrotoxins, contrast media, manage fluids/BP per protocol,
and prevent harm through cause identification, complication management, and medication/fluid review.

Ferenbach, D., et al. Nat Rev Nephrol 11, 264-276 (2015).

Yan M-T, et al. International Journal of Molecular Sciences. 2021; 22(18):10084.



Avoid Nephrotoxins : Medicines
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Drug Category

Nephrotoxic
Medication

Mechanism / Effect

Potential Non-Nephrotoxic
Alternatives

Analgesics

NSAIDs

Vv GFR via reduced prostaglandin-
dependent renal blood flow; allergic
interstitial nephritis (AIN); nephrotic
syndrome

* Acetaminophen

Antimicrobials

Aminoglycosides

Accumulate in proximal tubules - disrupt
phospholipid metabolism > apoptosis,
acute tubular necrosis (ATN)

* Cephalosporins,
carbapenems

Vancomycin

Likely ATN, possible AIN

* Linezolid, daptomycin

Sulfamethoxazole-
trimethoprim

AIN, ATN, crystalluria, reversible tubular
creatinine secretion inhibition

* Clindamycin +
primaquine,
pentamidine, atovaquone

Gastrointestinal

Proton pump

AKIl, CKD, AIN from tubulointerstitial

* H2-receptor antagonists

meds inhibitors nephritis

] Glomerular hemorrhage, oxidative stress, . . .
Cardiovascular . g e . * Non-vitamin K antagonist

Warfarin tubular damage, vascular calcification via )
meds . . : oral anticoagulants
vitamin K-dependent alterations
_ Nephrogenic diabetes insipidus, CKD from | Aripiprazole, lamotrigine,
Other Lithium phrog P PP 8

chronic tubulointerstitial nephropathy

quetiapine, valproate

Kidney International (2024) 105 (Suppl 4S), S117-S314




Avoid Nephrotoxins : Herbal use

Selected herbal remedies and dietary supplements with evidence of potential
nephrotoxicity, grouped by the continent from where the reports first came.

Alfafa (Medicago sativa L.)

Black cohosh (Actaea racemosa)
Cone flower (Echinacea)

Chromium picolinate

CKLS (colon, kidney, liver, spleen
purifier contains Aloe vera, Cascara
sagrada, Larrea tridentata and
Arctostaphylos uva-ursi)

Creatine

Hemlock (Conium maculatum)

Ma huang (Ephedra sinica)

Hydrazine sulfate

Noni juice (Morinda citrifolia)

St. John's wort (Hypericum perforatum)
Wormwood oil (Artemisia absinthium)
L-lysine

Chaparral (Larrea tridentata)

Propolis

—_—

Hemlock (Conium maculatum)

Noni juice (Morinda citrifolia)

Senna fruit tea (Sennae fructus angustifoliae)
Germanium

Hydrazine sulfate

Willow bark (Salix daphnoides)

Anatolian hawthorn (Crataegus orientalis)
Tribulus terrestris

Star fruit (Averrhoa c
Cat's claw (Uncaria tomentosa)

Worldwide:

Licorice (Glycyrrhiza glabra)

Mushrooms (Amanita phalloides, Cortinarius spp.)
Aristocholic acid-containing Chinese herbs

Suggestions

Wild wisteria, violet tree
(Securidaca longipedunculata)
Paraphenylene diamine (PPD)
Takaout roumia

Sheep bile

Bird flower (Crotalaria laburnifolia)

Cyprinidae (grass carp, common carp, silver carp,

black shark fish, bony-lipped barb fish)

Indian carp (Labeo rohita)

Mourning cypress (Cupressus funebris)

Snake gallbladder (Naja naja atra)

Star fruit (Averrhoa carambola)

Oduvan (Cleistanthus collinus)

Yellow oleander (Thevetia peruviana)

Djenkol beans, jering (Pithecolobium lobatum)

Tripterygium
Chimonanthus
Tetrandra
Menispermi
Strychnos
Wood veratry
Aconitum
Groundsel
Monkhood
Bee pollen
Fish gallbladder

e&——— (Cone flower (Echinacea)

Spurge (Euphorbia matabelensis)

Khat leaf (Catha edulis)

Cape aloe (Aloe capensis)

Impila, ox-eye daisy (Callilepis laureola)
Potassium dichromate
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Suggested steps in the process of medication review and reconciliation.

Evaluating whether each medication
is necessary or whether any other
necessary medication is required

Determining whether each
medication is the preferred
medication for its indication

Resolving any discrepancies
between the actual medication list
and the one in the medical record

N\ed'\cation reviey,

Assessing that the dosage
and regimen are correct

Optimizing Minimizing
the medication-
medication related
impact CKD problem
patient
Medication agreement

Communication with other physicians

o
Qp/; aaX\O
d'Cation reconf-‘\‘a“

Medication revieW

Reviewing the medication list
for interactions or adverse effects

Ensuring that proper
monitoring takes place

Assessing medication adherence
and causes for nonadherence

Obtaining an accurate
medication list

*Risk awareness: CKD patients are more vulnerable to nephrotoxic drug effects; always weigh benefits vs risks.
*Monitoring: Regularly check kidney function, electrolytes, and drug levels for high-risk medications.
*Prevention: Limit harmful over-the-counter medicines (OTC), dietary, or herbal products.

Kidney International (2024) 105 (Suppl 4S), S117-S314



Lifestyle Modification-KDIGO 2024

Recommendation / Practice Point Key Message

Avoiding use of tobacco products

Eliminate smoking and other tobacco use

Physical activity

Consider age, ethnicity, comorbidities, and
resources

* Moderate-intensity activity

Cumulative duration 2150 min/week or within
cardiovascular/physical tolerance

* Avoiding sedentary behavior

Encourage regular movement and breaks

* Fallrisk considerations

Adjust intensity of physical activity (low,
moderate, or vigorous) and the type of
exercises (aerobic vs. resistance, or both).

Weight management

Encourage weight loss in obesity + CKD

Plant-based “Mediterranean-style” diet

Use alongside lipid-lowering therapy to help
reduce cardiovascular risk

Kidney International (2024) 105 (Suppl 4S), S117-S314
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Lifestyle Intervention Recommendation Class Level of

Evidence

Aerobic Exercise =150 min/week moderate aerobic (=30 min, 5-7 I A
days/week) OR 75 min vigorous/week over 3 days +
low/moderate resistance training (2-3 times/week)

Weight/BMI Control  Aim for BMI 20-25 kg/mz, waist <94 cm (men) /<80 cm | A
(women)
Sodium Restriction * Approx. 2 g sodium/day (~5 g salt) I A
Potassium Intake (if no * Increase potassium intake by 0.5-1.0 g/day via lla A
moderate-to-advanced CKD) potassium-enriched salt or fruits/vegetables

Healthy Diet * Adopt Mediterranean or DASH diet | A
(Mediterranean/DASH)

Alcohol Restriction * Men <100 g/week (~8-14 g alcohol/drink), Women I B

lower; preferably avoid alcohol

Free Sugar Restriction * Restrictto £10% of total energy intake; avoid sugar- I B
sweetened beverages

Tobacco Cessation * Stop tobacco smoking; refer to cessation programs I A

McEvoy JW, et al. Eur Heart J. 2024 Oct 7;45(38):3912-4018.



Components of quality care for CKD

Models of care

_ﬁ

Earlier diagnosis, staging,
and prognostication
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Shared decision-making
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Integration of CKD care

W'l

Multidisciplinary care

Quality of care for CKD

¢
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Nonpharmacologic care

N
A W

N %

Exercise Medical nutrition
therapy
Peer support Mindfulness

Pharmacologic care

II%

Utilization of disease-
modifying medications

PAN
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Optimization of
CKD medications
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Individualized
pharmacotherapy

Drug stewardship
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Symptom burden progression with chronic kidney disease-(CKD).

Mild symptoms Variable symptoms
mainly relating * Anxiety
to underlying * Depression
comorbidities * Worsening edema
* Sleep disorder * Constipation
* Facial or

peripheral edema

CKD G1-G2 CKD G3

More severe symptoms
* Fluid overload

e Pruritis

* Fatigue

* Muscle cramps

* Restless legs

* Cognitive dysfunction

* Nausea and vomiting

CKD G4

* Pharmacotherapy

* Alternative therapies; diet and lifestyle =

modification

CKD symptoms
[[] Treatment-associated symptoms

Preparation for transition

to kidney replacement

therapies

* Conventional dialysis
transition

* Incremental dialysis
transition

* Pre-emptive
transplantation

—l

Kidney-preserving therapies and effective symptom management

may delay dialysis and transplantation

Increasing burden of uremic symptoms

Symptom deterioration
 Cardiopulmonary symptoms
* Gastrointestinal symptoms

Worsening uremic symptoms
 Cognitive dysfunction

* Anorexia

e Sexual dysfunction

* Bleeding diatheses

* Worsening pruritis

l

Kidney failure

¢ Dialysis
« Kidney transplantation
* Palliative care

Kidney failure management

The future of CKD care is moving toward precision medicine, patient-centered approaches,

and multidisciplinary models.
Eckardt KU, et al. Kidney Int. 2023;104(5):888-903.
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* Treat underlying renal disease to stop nephron loss.

* Control comorbidities: optimize BP, diabetes, and cardiorenal
management.

* Reduce proteinuria with ACEi/ARB as first-line therapy.
* Optimize nutrition: balance protein, electrolytes, and caloric intake.
* Prevent AKI by avoiding nephrotoxins and managing acute risks.

* Promote healthy lifestyle: exercise, weight control, smoking cessation,
healthy diet.

* Educate patients to improve adherence and self-care.
* Use a multidisciplinary team for coordinated, holistic management.
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Thank you for your attention



Approach and Management ¢
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3. Slow kidney progression

2. Comorbidity

assessment and 4. Complication assessment
management and management

5. Long-term renal replacement
therapy consideration

1. Diagnosis ABCDE

Assess severity

Work up etiology FG H ”



CKD management ¢
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* A:Anemia Hb 10-11.5 g/dl * G: Glucose and lipid
e B:SBP <120 mmHg’ as tolerated ¢ HbA1C individualize <6.5 - <8%
 C:Calcium &Phosphate * LDL <100 mg/dL
keep normal range *H ‘H . tor CAD. CVD risk
, ,  Heart: monitor , ris
* D : Diet, calories 25-35 kcal/kg/day . Hormone - iPTH & vitamin D
Na < 2-2.3 g/day, G3-5: LPD,

VLPD+KA - ization*
e | : Infection/Immunization
* E: Electrolyte normal range e Influenza. HBV
HCO, 18-26 mEq/L « COVID-19**

* F: Fluid overload, keep euvolemia * J : Drug dosage adjustment
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SLE: systemic lupus erythematosus; ADPKD: autosomal dominant polycystic kidney disease
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eGFR: estimated glomerular filtration rate ACR: albumin-creatinine ratio
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eGFR: estimated glomerular filtration rate; G: GFR category; A: albuminuria category
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ACEls: angiotensin-converting enzyme inhibitors; ARBs: angiotensin [l receptor blockers

MRA: mineralocorticoid receptor antagonist; NSAID: non-steroidal anti-inflammatory drug;

SGLT2i: sodiumglucose co-transporter -2 inhibitor(S); eGFR: estimated glomerular filtration rate




