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心腎症候群

30% of CKD 

patients



~50% of heart failure deaths occur suddenly

5
Year

~40–50%

Mortality rate 
after 5 years

1
Year

~20–30%

Mortality rate 
after 1 year

60
Days

30–50%

Mortality or 
hospitalization rate 

60 days after
admission

4%

Mortality rate 
in hospital

HFrEF與經常入院和較高死亡率相關



One-year result of TSOC HF registry

15.9%

10.5%

HY Chang et al. Acta Cardiol Sin 2017;33:127-138 9

1-yr Re-hospitalization rates for HF: 38.5%
At 1-yr, only 46.4% free from death, hospitalization for HF, LVAD or Tx



Cardiovascular Diabetology (2023) 22:316



Decreased GFR
Na and H2O retention

Increased edema, preload
Increased Afterload

Arterial Underfilling
Decreased CO

Decreased Effective circulating volume

Decreased RBF, RPF

Activating of RAAS, SNS

Inflammatory pathways

Venous Congestion
Venous congestion, HTN, Raised IAP

Decreased AV perfusion gradient

Kidney interstitial edema

Activation of RAAS, SNS

Inflammatory pathways
Critical Care Nephrology 3rd edition
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Critical Care Nephrology 3rd edition

保護BP
犧牲腎功能



Clinical Kidney Journal, 2022, vol. 15, no. 10, 1807–1815



Prevent

hospitalization

Improve

symptoms

Reduce 

mortality

CHF
治療
目標

何者重要?
急性/慢性

Decongestion?

保護腎功能?
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Fluid retention

Pumping action 

of the heart 

grows weaker

Swelling of feet, 
ankles, abdomen 
and lower back

Cough

Tiredness

Shortness of breath

Pulmonary edema

Pleural effusion

心衰竭
常見症狀

Clin Cardiol 2010;33:e73–80
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心衰竭治療

抑制Ang 

II生成
阻斷AT1

受體

證據顯示可降低死亡風險

拮抗β-

adrenergic

受體
減少renin

分泌

拮抗
aldosterone

受體

ACEi/ARB

Enalapril

Captopril

Valsartan

Candesartan

Losartan

β-blocker

Bisoprolol

Carvedilol

Metoprolol

MRA

Aldactone

eplerenone

降低preload與
afterload

可改善症狀

抑制Na重
吸收

拮抗
Vasopressin

受體
NO releaser

Diuretics
furosemide

Thiazides

Vaptans

Tolvaptan

Nitrates

Nitrates
nitroprusside

降低afterload

抑制Na-K 

ATPase

模仿β-

adrenergic

受體

抑制cAMP

分解
與增加

adrenergic

效果

glycosides

digoxin

β-agnonist

dobutamine

PDI

Milrinone

沒什麼好
處

增加心臟收縮力



Cardiac Failure Review 2024;10:e03

Foundational therapy with the combination of four medications is established 
as the standard of care for heart failure, with major improvements in outcomes 
and quality of life

ACEi MRA

Vasodilator
Diuretics

B-blocker ARNI

SGLT2i

標 準 治 療





臨床使用
利尿劑

Diuretic Resistance

SGLT2i ?



Decompensated HF

Congestion + Hypoperfusion預後/腎功能差

Deterioration in Renal 

Hemodynamic and Function

↑RA pressure

Venous Congestion

↑Renal venous pressure

Volume 

Overload

Volume 

Overload

↑Na Reabsorption

↓Water Clearance

Diuretic Resistance

↑Natriuretic Peptides

↑Afterload

↑LVEDP

↓Tissue Perfusion

↓Cardiac Output

Diuretic use

Secondary 

Hyper-aldosteronism

No ESCAPE

Systemic 

Vaso-contriction



Group Drugs
Site of 

action

Mechanism

(inhibition)

Relative 

natriuretic

potency (%)

Osmotic 

diuretics
Mannitol

PT and 

LOH
Water and solute

Dose 

dependent 

(>10)

Carbonic 

anhydrase

inhibitor

Acetazolamide PT Carbonic anhydrase 1-3

Loop Furosemide
Bumetanide LOH (TA) Na/K/2Cl 

co-transporter 20-25

Distal tubule
Hydrochlorothiazide

Indapamide
Early DCT

Na/Cl

co-transporter
5

K+ sparing
Amiloride

apirololactone
CCD

ENaC

MR receptor
1-3

改善症狀
European Society of Cardiology認為需要加倍使用利劑時機尿為

1. 使用利尿劑2小時,spot urine Na ＜ 50 mmol/L 

2. 使用利尿劑後6小時內尿量＜100 ml/hr



Int. J. Mol. Sci. 2024, 25, 3122

Loop diuretics inhibit NKCC2 at the macula 
densa, which leads to increased renin 
secretion and increase in intraglomerular 
pressures by preventing tubuloglomerular 
feedback having potentially detrimental 
effects on cardiac and renal function.



如何處理CHF & Diuretic 

resistance

確認水腫

(排除藥物如CCB
之副作用)

停用NSAID

碓認利尿劑效果

**利尿劑最佳效果產
生在初始劑量

**DOUBLE DOSE

初始劑量有達到效果
後,可以使用相同劑量

BID/TID

**若是Lasix無效,可以
試burinex

若無法達到預期效果,可
以加上其它種類利尿劑

或是用infusion

若是效果仍不佳

考慮透析(UF)



Int. J. Mol. Sci. 2024, 25, 3122



Circulation. 2020;142:1028–1039

Type 2 DM & HF 

• Empa functions as a loop diuretic 
adjuvant with a clinically 
significant effect on natriuresis 



Cell Metabolism 32, July 7, 2020

CHF患者最常用來輔助loop 
diuretic的利尿劑為thiazide 
或thiazide-type的利尿劑
然而,併用這些藥物常會造成

K/Mg的流失,而造成其它合併
症(如腎功能退化與存活)

Empa has excellent 
neurohormonal/ren
al/electrolyte safety 
profile



Int. J. Mol. Sci. 2024, 25, 3122

SGLT2i reduce the risk of severe 
hyperkalemia in patients with T2D through 
a variety of risk factors without increasing 
the risk of hypokalemia.



Clinical Research in Cardiology, 2023



慢性腎臟病



Why
• High prevalence (14%) but LOW awareness (9%)
• CKD indicates higher mortality and morbidity

Who
• 全面篩檢的可能性? Annually ! Cost-effectiveness !

When
• CKD比率: DM 40%; > 65 y/o 33%; HTN 22%

How
• eGFR; albuminuria (CGA)
• Echo, U/A, renal biopsy

What
• 確認chronicity (AKI or CKD needed to be confirmed)
• Once confirmed, CGA should be done

BMC Nephrology (2024) 25:34

SCREEN OR NOT



BMC Nephrology (2024) 25:34 

慢性腎臟病照護



BMC Nephrology (2024) 25:34 

慢性腎臟病照護



BMC Nephrology (2024) 25:34 

慢性腎臟病照護



BMC Nephrology (2024) 25:34 

慢性腎臟病照護



BMJ 2023;383:074216



糖尿病
&

腎病變





Int. J. Mol. Sci. 2024, 25, 3086
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Primary prevention of CKD
Delay the Progression of CKD



Safety
serious adverse events

hypoglycemia

hyperK

AKI

2022, Cureus 14(11): e31898. 



Association of SGLT2 inhibitors on reduction of HbA1C 

Comparison of serious adverse events between SGLT2i and placebo

SG
LT

2i in CK
D

 &
 D
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高血鉀
&

藥物







ESC Heart Failure (2024)



使用SGLT2i後鉀離子的變化

Diabetes Research and Clinical Practice 196 (2023) 110239

9 RCTs of DM patients;  SGLT2i : Placebo ＝ 13328 : 9462
Mean age 58.6 years; Duration : 8 days to 3.1 years

28% lower odds of experiencing a Hyperkalaemia-event with SGTL2i 
over placebo; but no effect in reducing serum potassium



J Am Heart Assoc. 

2024;13:e033236.

• Taiwan(長庚醫療)
• DM Patient: 5529人
• Time : 2016/01 to 2018/12
• eGFR data available after 4 

to 12 weeks of SGLT2i 
treatment

• an initial mean (SEM) eGFR 
decline of −3.5 (0.2) 
mL/min per 1.73m2(全部)

使用SGLT2i後的Initial eGFR decline程度
是否與鉀離子異常有關

an abrupt initial decline 
of eGFR >30% following 
SGLT2i therapy may be 
a sign of a higher risk 
for increased serum 
potassium variability



J Am Heart Assoc. 2024;13:e033236.



結論



Front. Cardiovasc. Med. 10:1185707

延緩腎功能退化
減少合併症

延緩心功能退化
減少合併症



Take Home Message

• SGLT2i在糖心腎患者的角色(延緩退化/減少合併症)

• A-SK III (Kremezin/Ketosteril/Kerendia) in CKD care

• 心衰竭患者diuretic resistance或高血鉀

時,SGLT2i在臨床上有其有益的角色

• SGLT2i的1st & 2nd prevention

• 注意eGFR/K(4-12週)的變化,副作用(感染

及酮酸症)以及sick day medications (SAD 

MANS)



Take Home Message

• SGLT2i在糖心腎患者的角色(延緩退化/減

少合併症)

• 心衰竭患者diuretic resistance或高血鉀

時,SGLT2i在臨床上有其有益的角色

• SGLT2i的1st & 2nd prevention

• 注意eGFR/K(4-12週)的變化,副作用(感染

及酮酸症)以及sick day medications 

(SAD MANS)

An Apple a Day Keeps 
Doctors Away
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