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案例

66 y/o male Dx: 

 1. Unstable angina with IHD, CHF, CAD 

 2. HTN & HCVD

 3. Hyperlipidemia

 4. CKD, proteinuria

 5. BPH

 6. Anxiety disorder

 7. Gout Hx & hyperuricemia

 8.GU Hx

2021/04 Creatinine 1.3 (eGFR 55.2), 

Potassium 5.6

用藥

 Clopidogrel、Propranolol

 Crestor, Ezetrol

 Duodart (Dutasteride & Tamsulosin) ,  
Fronil (Imipramine)          

 Famotidine

 Erispan-S (Fludiazepam)

 Benzbromarone

 腎內 FORFLOW* 400mg(pentoxifylline)

 Canaglu (Canagliflozin) 100mg 1# QD

 Aprovel (Irbesartan)150mg 1# BID



發生甚麼事?

1. 病人已嚴格進行飲食控制，但血鉀一直偏高

2. Hba1c 5.3，glucose ac 103，處方Canaglu Tablets 100mg 

(SGLT2 inhibitor for renal protection)，用藥後體重降2kg，Scr 上升

至1.6 (eGFR<45)，停用後回復至1.3

疑似Aprovel related hyperkalemia，請病人先停用此藥，密切監測

血壓，與醫師討論換藥或減量事宜

建議先停用canagliflosin，與醫師討論使用之必要，衛教SGLT2常

見副作用與注意事項



門診病人常見用藥

慢性疾病用藥

中草藥、健康食品

檢查用藥: 清腸藥品、顯影劑



藥物造成的腎毒性
Drug-induced Nephrotoxicity

高風險藥品

腎臟功能病人因素

Structure, MOA, 

dose, metabolism, 

excretory

Comorbidity, 

genetic 

determinants of 

drug PK

Filtration, tubular 

secretion



造成腎衰竭的可逆性(可校正)原因:

Decreased renal perfusion (減少腎臟灌流)

Administration of nephrotoxic drugs (腎毒性藥物)

Urinary tract obstruction (泌尿道阻塞)



預防勝於治療
(就像打COVID-19疫苗)



Clin J Am Soc Nephrol 13: 1897-1908, 2018
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急性腎損傷(Acute Renal Injury)

Prerenal azotemia

 Intrarenal toxicity

Vascular injury

 Interstitial injury

Glomerular injury

Postrenal injury

Cortex. Image by Lecturio.



PRERENAL AZOTEMIA (腎前氮血症)
Decreased Renal Perfusion

Diuretics

Vasodilators: ACEI/ARB

NSAID/COX inhibitor

cyclosporine 

 合併藥物使用

 老年、衰弱

 大量體液流失: 嘔吐，腹瀉

 血管內容積不足: 心輸出下降、

肝硬化、腎病症候群



Afferent arteriole

Vasodilatory PG

Efferent arteriole

Vasoconstrictor Ang II

NSAID: 入球小動脈收縮
ACEI: 出球小動脈擴張
Diuretics: 體液容積不足



SGLT2 Inh
前三個月可觀察到
腎絲球過濾率
短暫而明顯的下降

From 腎臟科醫師看降血糖藥 SGLT2 抑制劑 -葉時孟醫師

使用 SGLT2 抑制劑時，抑制了 Na 

和水的回收，使 Na 至後段輸送增
加，腎小球旁受器 ( JGA，
juxtaglomerular apparatus ) 感
應了，判斷過濾量太多，會縮緊腎
絲球的入口 ( 入球小動脈 )，使腎絲
球過濾率降低



INTRARENAL TOXICITY (腎內毒性)

Vascular injury (血管性傷害)

Tubular injury (腎小管傷害)

Interstitial injury (腎間質傷害)

Glomerular injury (腎絲球傷害)



TUBULAR INJURY

Aminoglycosides, quinolones, amphotericin B

cisplatin, foscarnet, zoledronate

radiocontrast media

cidofovir, adefovir, tenofovir, 

mannitol, dextran, hydroxyethylstarch



Intrinsic renal injury
(Immune-mediated interstitial inflammation)

penicillin, cephalosporins

rifampin, ciprofloxacin, clarithromycin

sulfonamides

phenytoin, allopurinol

pantoprazole, omeprazole

atazanavir



Drug-associated renal dysfunction and injury Nature Clinical Practice Nephrology volume 2, pages80–91(2006)



Vascular injury Cyclosporine, 
tarcolimus

Discontinue medication, 
supportive care

Tubular injury Aminoglocosides,
radiocontrast media
zoledronate
adefovir, tenofovir

Interstitial injury Penicillin, 
cephalosporines, 
sulfonamides, thiazide, 
cimetidine, phenytoin, 
allopurinol, NSAID, 
ciprofloxacin, PPI

Glomerular injury Captopril, NSAID, 
lithium, pamidronate



POSTRENAL INJURY (腎後阻塞性傷害)

Intratubular obstruction: renal colic with flank pain

Acyclovir, ganciclovir, methotrexate, sulfanilamide, 
indinavir, foscarnet

Ureteral obstruction: hydronephrosis

Methysergide, ergotamine, dihydroergotamine, 
methyldopa, hydralazine, atenolol 



長期使用造成的腎毒性(Chronic use)

Analgestics: NSAID, acetaminophen

Calcineurin inhibitors

Lithium: nephrogenic diabetes insipidus



門診病人

止痛

抗生素

三高: 高血壓、糖尿病、高血脂、心衰竭

免疫調節



具潛在影響腎功能風險藥品 (2020台灣急性腎損傷處置共識)

Drug Incidence LOE

5-Aminosalicylic acid- C

ACEi and ARB 6-38% B

Allopurinol - B

Cyclosporine 25-38% A

Furosemide 14% B

H2-receptor
antagonist

- C

Hydralazine - C

Lithium 11.6-15% B

Loop diuretic - C

Methotrexate
(>500 mg/m2)

12% A

Drug Incidence LOE

NSAID 1-7% A

Phenytoin - C

PPI - C

Propylthiouracil - C

Radiocontrast
media

0-81% A

Tacrolimus - A

Thiazide diuretic - C

Topiramate 1-3% A

Valproic acid - C

Zonisamide 1.9-4% B



Drug Incidence LOE

Ampicillin - C

Beta-lactam antibiotic - C

Ciprofloxacin - C

Erythromycin - C

Rifampin - B

Sulfamethoxazole + Trimethoprim 11-22% B

Sulfadiazine 29% B

Acyclovir - C

Valacyclovir - C

Valganciclovir - C

Tenofovir 12% A

Atazanavir - A

Indinavir 12-21% A



判斷可疑藥物

1. 時序關係: 新增藥品、增加劑量

2. 劑量、頻次、血中濃度 (劑量相關: type A)

3. 合併危險因子: 脫水、感染、疾病惡化

4. 藥物交互作用(合併多種腎毒性藥物)

5. 停藥後反應(可逆與不可逆腎毒性)



預防方式

辨認高風險藥物，避免使用，或選用替代藥物

必需使用/無替代藥物，則應

1. 依腎功能調整劑量

2. 使用最低有效劑量，最短療程

3. 給與相對應的預防措施(促進藥物排除、給與保護劑)

4. 密集監測腎功能(初期須頻繁監測)

5. 衛教病人腎功能惡化之徵兆，及早發現處理



HERPES ZOSTER/VARICELLA

Acyclovir (po)

CrCL Dose

> 25 800 mg q4h
(5 times daily)

10 to 25 800 mg q8h

0 to 10 800 mg q12h

Valacyclovir

CrCl Dose

>=50 1 g q8h

30 to 49 1 g q12h

10 to 29 1 g q24h

< 10 500 mg q24h

Famciclovir

CrCL Dose

>60 500 mg q8h

40 to 59 500 mg q12h

20 to 39 500 mg q24h

<20 250 mg q24h

HD 250 mg following 
each dialysis

From IBM Micromedex ®



已發生腎毒性之處理方式

1. 停藥或換藥

2. 給與解毒劑

3. 促進藥物之排除(eg透析、鹼化尿液)

4. 校正危險因子、避免其他腎毒性藥物



假性腎毒性
Pseudo- nephrotoxicity

Competition with creatinine 

for tubular secretion

 trimethoprim 

 cimetidine

Drug-associated renal dysfunction and injury
Nature Clinical Practice Nephrology volume 2, pages80–91(2006)







其他可能造成
急性腎衰竭
之藥物

Afatinib, Dasatinib, Erlotinib

Amiodarone, Dronedarone

Deferasirox, Deferoxamine

Dexlansoprazole

Exenatide, Liraglutide

Fenofibrate

Isoniazid/Rifampin

Memantine

Paroxetine

Pravastatin, Rosuvastatin

Rivastigmine

Sitagliptin, Saxagliptin

Sirolimus

Tretinoin

Diltiazem, Verapamil



其他特殊用藥

HIV相關治療藥物

檢查用藥: 清腸劑與顯影劑



HIV病人常見之腎毒性藥物

● Tenofovir disoproxil fumarate (TDF) –A newer prodrug, 

tenofovir alafenamide (TAF)

● Protease inhibitors – Indinavir and atazanavir: crystalluria, 

nephrolithiasis, and AKI. (alternative: darunavir)

● Other antiviral agents – Acyclovir, foscarnet, and cidofovir are 

drugs used to treat HSV or CMV infection.

● Anti-Pneumocystis drugs – Trimethoprim-sulfamethoxazole: 

interstitial nephritis



清腸用瀉劑

大分子等滲透性緩瀉劑，幾乎不會被腸道吸收

刻見清(Klean-Prep powder, Polyethylene glycol 3350)

耐福力散(NIFLEC, PEG 4000)

護舒達 (Fleet Phospho-Soda)：高滲透壓型磷酸鈉瀉劑

保可淨 (Bowklean )：picosulfate sodium（刺激性瀉劑）
和magnesium citrate（滲透性瀉劑）

鎂福內服液(Magvac Oral Solution): magnesium citrate



顯影劑引起的腎病變

Contrast-associated AKI (CA-AKI)

Contrast-induced AKI (CI-AKI)=contrast-induced nephropathy 
(CIN)

Scr在注射顯影劑三天後達到最高點，大部分在7 ∼ 10 天回到基礎值

高危險族群，發生率可達20% 

危險因子: 腎功能不全（eGFR<60 ml/mim）、糖尿病、體液不足、大於75 歲、
尿蛋白、高血壓或低血壓、鬱血性心衰竭、肝硬化以及腎病症候群

接受顯影劑24～48小時內，Scr上升≥0.3 mg/dL /  0.5 mg/dL 或25% / 7天內上升≥1.5 倍 baseline 



顯影劑腎病變1: 血管攝影
Contrast-Induced Acute Kidney Injury (CI-AKI)

Use nonionic low-osmolal agents. 非離子性低滲透壓

高風險病人(At-risk patients)採取預防措施: eGFR <60 
mL/min/1.73 m2, proteinuria, diabetes, heart failure, liver 
failure, or multiple myeloma. 

Avoid volume depletion and NSAIDs.

 Isotonic saline hydration 

？bicarbonate/acetylcysteine/mannitol or other diuretics

Prevention of contrast-induced acute kidney injury associated with angiography



顯影劑腎病變2: 斷層掃描(CT)

高風險病人採取預防措施

- Stable eGFR <30 mL/min/1.73 m2 and not on dialysis.

- Ongoing episode of AKI.

intravenous fluid administration/oral hydration 

Use low- or iso-osmolar contrast agents. 

Metformin、非必要的潛在腎毒性藥物，停用48小時

，至腎功能回復後再重新使用

Prevention of contrast-induced acute kidney injury associated with computed tomography



MRI 磁振造影檢查

含釓（Gd3+）顯影劑（Gadolinium-based contrast 
agents，GBCA）

腎因性全身性纖維化（Nephrogenic systemic fibrosis, 
NSF）: 腎功能不佳的病人在使用 GBCA 的嚴重併發症，疾
病的成因未明，主要表現為皮膚纖維化，可能併有心、肺、
肝、肌肉等的全身性纖維化，造成多重器官衰竭與死亡。但
並非每個腎功能不佳的病人均會發生 NFD



臨床處置

AKI 或 eGFR <30 mL/min/1.73 m2 或透析病人

不要使用gadolinium-based contrast agent (GBCA)

必須使用時，選用Group II GBCA – Associated with few or 
no verified unconfounded NSF cases (gadobenate, 
gadobutrol, gadoteridol, gadoterate meglumine).



2015台灣慢性腎臟病臨床診療指引_國家衛生研究院
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