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post AKI(急性腎臟病)藥事照護經驗分享
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大綱
• 急性腎損傷簡介

• 定義與分期
• 流行病學
• 危險因子
• 診斷
• 預後

• 藥事照護三大目標
• 用藥整合 (Minimise polypharmacy,  medication re-initiation…. )
• 用藥安全( Avoid NSAID, nephrotoxicity)
• 藥品衛教

• 案例報導
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前言

• Acute kidney injury (AKI) is a broad clinical 
syndrome 
• rapid loss of renal function

• leading to the retention of  waste products, 
electrolyte  disturbances, volume status changes

• encompassing various etiologies
• specific kidney diseases
• non-specific conditions 
• extrarenal pathology

• Drug induced AKI
• Adults:14%–26% of AKI
• Pediatric: 6% of hospitalized AKI

4

Kidney Int 2012;2(Suppl):1‐138.
Medicine (2016) 95:39(e4987)
Prim Care Clin Office Pract 47 (2020) 691–702
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AKI定義與分期

5
Sci Rep. 2016; 6: 23022. 

AKI-AKD-CKD 連續性照護

Clin Kidney J. 2020;14(3):789-804
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AKI流行病學

•

7
Clin J Am Soc Nephrol 8: 1482–1493, 2013

21% hospital admissions were affected

proportion of people in hospital that had AKI 

AKI常見危險因子

Am J Med. 2020;133(5):552-560
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AKI 發生率與預後
Clinical setting incidence Rate Mortality Rate OR for mortality

Community acquired 8.3% 32.8% 2.56(95% CI 1.31-5.01)
Critical care 31.7% 33.1% 3.93(95% CI 3.12-4.96)
Hospital acquired, unspecified 20.9% 25.7% 5.15 (95% CI  3.86-6.87)
Cardiac surgery 24.3% 8.3% 6.31(95% CI 4.81-8.28)
Trauma 19.9% 32.2% 6.62(95% CI 1.75 -24.99)
Heart failure 32.4% 21.3% 2.13(95% CI 1.38-3.27)
Hematology/oncology 21.3% 25.7% 15.50(95% CI 8.40-28.60)
Nephrotoxins 12.2% 14.8% 2.45 (95% CI 1.30-4.63)
Liver transplantation 41% (AKI), 8 %( requiring dialysis 3.0 (95%CI  2.3–3.8)

Lung transplantation 53% (AKI), 9%(requiring dialysis) 1.5 (95%CI 1.1–1.9)

Heart transplantation 47% (AKI), 12%(requiring dialysis) 2.7 (95% 1.6–3.3)

Clin J Am Soc Nephrol.2013 ; 8(9): 1482–1493
J. Clin. Med. 2020, 9, 1104

9

AKI病因與表現

J. Clin. Med. 2020, 9, 1104; doi:10.3390/jcm9041104
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AKI病人長期預後

Clin Kidney J. 2020;14(3):789-804
11

AKI/AKD 藥物管理計畫策略

Kidney Int 2020;98(2):294-309.
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第一步：找出長期預後不佳的病人

Clin Kidney J. 2020;14(3):789-804
13

AKI 嚴重程度對存活影響

14
Nat. Rev. Nephrol. 10, 193–207 (2014)
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AKI後蛋白尿對CKD的預測

JAMA Intern Med. 2020;180(3):402-410.
15

Adv Chronic Kidney Dis. 2017;24(4):246-252
CJASN 2020, 15 (3) 423‐429
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第二步：了解藥師扮演的角色

. 

Can J Kidney Health Dis 2019;6:2054358119830700. 

出院後AKI跨團隊照護
17

18
Br J Clin Pharmacol .2018;84 396–403
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如何進行用藥整合
• Have medicines been stopped during the episode of acute illness?

• Antihypertensives (hemodynamic instability and AKI )
• RAS inhibitor:Acute hypotension, GFR is already very low, Hyperkalemia

• Anticoagulant /Antiplatelet
• What were the original indications for these medications?
• Are there strong prognostic indications to restart medications?
• If, when, and how should medications be restarted?
• What is the patient’s blood pressure?
• Should any medications (e.g. NSAIDs) be discontinued?
• avoid unnecessary polypharmacy?
• Adapt drug dosing according to post AKI renal function

https://www.rcgp.org.uk/clinical-and-research/resources/toolkits/acute-kidney-injury-toolkit.aspx
Nephron 2018;138:92–103 

19

英國心衰竭與腎臟學會 2019

Heart 2019;105:904–910
20
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重新給予RAS inhibitor臨床益處與風險

CJASN 2020 ;15(1):26-34.
Intensive Care Med. 2018 ;44(5):598-605
BMC Med. 2020 ;18(1):195

出院

ACEI/ARB(6個月內)

2年(US) 追蹤
Mortality: aHR 0.85; 95%CI, 0.81‐0.89

hospitalization for a renal cause aHR 1.28; 95%CI, 1.12‐1.46
Acute renal failure:aHR 1.25, 95% CI 1.08‐1.46

加護病房

ACEI/ARB

1年追蹤
Mortality: aHR 0.48 ( 95% CI 0.27–0.85)

Stop ACEI/ARB vs.30天內重新給

2年(England, Sweden)追蹤
Mortality: HR 1.27; 95% CI 1.15–1.41
AKI (HR 0.90; 95% CI 0.77–1.05)
Mortality: HR 0.94; 95% CI 0.78–1.1
AKI: HR 0.81; 95% CI 0.54–1.21

ACEI/ARB
3.4 (2.8) 年追蹤

Recurrent AKI: aOR 0.71 (95% CI 0.45‐1.12)

21

顯影劑施打後的用藥整合
J Nephrol . 2020 Feb 18. doi: 10.1007
J Renal Inj Prev. 2019; 8(3): 185‐189.

Restart!!
22

SGLT2 inhibitor

Metformin

eGFR <45

eGFR <30
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第三步：降低多重用藥相關AKI風險
(4M strategy)

Nephrotoxic 

Am J Med. 2020 ;133(5):552-560
23

多重用藥與腎衰竭

Scientific reports.2019 ;9(1):10440.
BMC Nephrology 2012, 13:96

24

藥品品項≧10項
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多重用藥相關急性腎損傷
Cumulative 
effect

Drugs combinations Mechanism of increased nephrotoxicity GRADE Level 
of Evidence

Renal ischemia NSAIDS+diuretics+
RAAS Inhibitors

NSAIDs: decrease in prostaglandin synthesis; afferent 
arteriolar vasoconstriction

RAAS inhibitors: efferent arteriolar vasodilation
Diuretics: reduction of plasma volume, decreased renal 

blood flow,decreased renal perfusion pressure

Moderate

CCBs+clarithromycin Clarithromycin: CYP3A4 inhibition, increased CCBs 
concentrations hypotension

Moderate

Increased risk of
statin-induced
rhabdomyolysis

Statins+macrolides Macrolides: inhibition of the cytochrome 450 (CYP450), 
increased serum statin concentrations

Moderate

Statins+CCBs CCBs: inhibition of the cytochrome 450 (CYP450), 
increased serum statin concentrations

Moderate

Drugs Aging (2017) 34:729–741
Annals of Pharmacotherapy 2016, Vol. 50(11) 953 –972

25

Kidney International2015:88,396–403
26
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Int J Clin Pharm;42(5):1369-1373.

JMDC claims database
Outpatients between April~June 2017
3‐month peroid~one prescription cycle
730/246,721 (0.3%)→CKD (13.3%)

跨科別、跨院區用藥整合!!

27

第四步: 病人用藥衛教

Am J Nephrol. 2019 ; 49(6): 449–459
HOSPITAL PRACTICE, 2018

Post AKI後對腎臟病的認知與知識

28
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藥師於NSAID衛教扮演的角色

Advice
• Maintain a good fluid intake

• avoid volume depletion, particularly if feeling 
unwell or in hot weather

• Avoid inadvertently taking additional NSAIDs
• Discuss a “sick day” plan with the patient

• Acutely unwell (vomiting or diarrhea)
• Repeat weight, blood pressure, serum 

creatinine and electrolytes 
• within the first month
• become acutely unwell.

“sick day” plan

• Contact their general practice to discuss whether 
further assessment is required

• Maintain adequate fluids; aim for pale-coloured urine
• Stop taking the NSAID and use an alternative 

analgesic for pain relief or fever if required
• Be aware of the symptoms of dehydration, such as 

increased thirst, dry mucous membranes, lethargy 
and weight loss

• Ensure they have someone to check on them 
regularly

• Seek medical attention immediately if their condition 
deteriorates

https://bpac.org.nz/2018/triple‐whammy.aspx

仍需要更多實證支持益處…..
29

Case presentation‐1

• 90 y/o man
• Ht: 168cm (20210209), BW 44.1kg 
• Past medical history

• Heart failure with reduced EF, NYHA III (EF: 21%)
• CKD staged 4
• Gouty arthritis
• BPH
• Shortness of breath for few day and developed on 2/9~1ST ER

• Chief complaint (2021/02/21)
• developed watery diarrhea for several times and general malaise since 3 days ago.
• At ER, hypotension ( T/P/R: 36.9/113/20,BP 91/54 mmHg) was noted → Hypotension, r/o 

sepsis or dehydration or cardiogenic shock 
• lab data revealed CKD Cr: 5.48, elevation troponin-i , CRP and NT-ProBNP Hemodialysis 



2021/5/10

16

2019/10/15 2020/07/14 2020/08/11 2020/09/10 2020/10/08 2020/01/21
Furosemide 40 mg QD 3 months 30 days 3 months
Entresto 100 1# BID 3 months 30 days 3 months
Celecoxib 200 mg QD 30 days 28 days 28 days 28 days 30 days 3 months
Ultracet 1# Q12H 3 months
Colchicine 0.5# QD 3 months
Isosorbide dinitrate 1# QID 3 months 30 days 3 months
Tamsulosin 1# QD 3 months 30 days 3 months
Cal. polystyrene sulfonate 3 months 30 days 3 months
Teriparatide 1# QD 28 days 28 days
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圖表標題

Scr K BUN

2021/02/21

急

診

03/01(02/22) Blood culture: No Growth For Aerobes And Anaerobes

Date S/O A/P

02/25 Hypotension suspect dehydration related 1. IV N/S run 40ml/hr‐‐> keep open
2.emperic antibiotics with ceftriaxone
3. Entresto 100 1# BID+Furosemide 1# QD
4.Smecta 1# TID

02/26 1.Colchicine 1# QD, febuxostat 40 mg qd

02/27 Discharge Entresto 100 1# BID

個案重點:
AKI時Entresto是否該停藥

出院轉門診追蹤時: triple whammy related AKI
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Case presentation‐2

• 64 y/o male, BW 75.9 kg, Ht 160.4 cm 
• Past medical history

• Congestive heart failure
• Hypertension 
• Type 2 DM 
• CKD stage 3 

• Present illness
• general pitting edema for weeks
• orthopnea, dyspnea on exertion, urine amount 

decreased, short of breath even while resting
• EKG showed Sinus bradycardia

• Impression
• Acute decompensated heart failure, HFpEF, 

NYHA class IV

2019/09/06-2021/03/21
• Dabigatran 110 mg bid

• Candesartan 4 mg qd

• Bisoprolol 1.25 mg qd

• Metformin 500 mg bid

• Amiodarone 200 mg prn

• Atorvastatin 20 mg prn
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2021/04/01 Contrast volume: 80 ml
2021/04/08  Contrast volume: 40 ml

PCI 

33

用藥歷史
03/
23
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04/
06

04/
07

04/
08

Amiodarone

Aspirin

Atorvastatin

Entresto

Hydralazine

Isosorbide dinitrate

Metformin

Piperacillin‐
tazobactam

Spironolactone 

Xigduo XR 

Glipizide

Dabigatran

Candesartan

Clopidogrel

04/09 出院

34

顯影劑 顯影劑

dapagliflozin /metformin

個案重點:
1.顯影劑檢查時該停那些藥

2.出院轉門診追蹤時: 停的藥是否該加回來
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十分感謝您的聆聽

35


