
1

Ẃ ᵫ

₇і ≡ἤ
ᵦ∂ ᶩ

Җ Ӗ

2021.05.27



Outline
¸Case Scenario

¸Staging of Acute Kidney  

Injury (AKI) 

¸Risk factor and etiology of AKI 

¸Drug-induced AKI

¸Management of AKI 

¸Take Home Message

2



Outline
¸Case Scenario

¸Staging of Acute Kidney  

Injury (AKI) 

¸Risk factor and etiology of AKI 

¸Drug-induced AKI

¸Management of AKI 

¸Take Home Message

3



Case Scenario _1

¸Chief complaint 

ɊDeveloped disoriented speech, 

which progressed gradually for 

>10 days, simple phrases instead 

of a whole sentence, sometimes 

meaningless and used the wrong 

words (╓ ҵ ѣ‐)
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Mrs. B, 95 y/o, 155 cm, 58.6 Kg



Case Scenario _2

¸History of present illness
ɊDiarrhea, decreased appetite, 

poor intake and general 

weakness with mental status 

changes

ɊProgressive symptoms 3 days 

before admission
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Case Scenario _3
¸Past medical history
ɊHypertension (HTN)

ɊIschemic heart disease (IHD)

ɊCongestive heart failure (CHF) New York Heart 
Association (NYHA) functional class II 

ɊAtrial Fibrillation (AF) (CHA2DS2VASC=6)

ɊChronic Obstruction Pulmonary Disease (COPD)

ɊGastroesophageal reflux disease (GERD) Los 
Angeles (LA) Grade A 

ɊSenile dementia 

ɊBipolar affective disorder (BAD)
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Case Scenario _4
¸Personal history

ɊSmoking (-)

ɊAlcohol (-)

ɊAllergy (-)

¸Family history (-)

¸Physical examination

ɊBP (109/42 mmHg) 

ɊBT/PR/RR (36.2 C̄/ 56 bpm/ 18 rpm)
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Case Scenario_ 5
¸Impression

ɊAKI, drug, dehydration and 

volume depletion related

¸Plan to do

ɊHydration and closely follow up 

renal function and electrolyte
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SMAC
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BUN SCR ALT NA K GLU CRP

08/02 17 1.14 - 141 4.4 - -

08/28 42 2.9 9 140 4.1 109 1.16

08/29 39 2.31 - 140 4.0 - -

08/29 35 1.99 11 144 4.1 - -

08/31 25 1.29 - 151 3.5 - -

09/02 9 1.13 - 153 2.5 - -

09/26 23 0.94 30 140 5.1 - 0.15

09/29 22 0.97 29 142 3.9 - -



CBC&DC
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WBC HGB PLT INR PT APTT BAND SEG

08/28 14600 12 214K 1.04 10.5 28.8 0 80.2

08/29 16300 11.4 192K 1.08 10.9 28.5 0 75.6

08/30 - 10.6 - 1.1 11.1 28.9 - -

08/31 15400 11.3 157K - - - 0 81.5

09/02 13000 11.7 98K - - - 0 82.1

09/05 10800 11.3 129K - - - 0 73.3

09/08 7200 9.8 161K - - - 0 57.1

09/11 7000 10.7 188K 0.95 9.6 25.1 0 64.7

09/20 5600 11.5 142K - - - 0 65.8

09/26 9700 11.4 150K - - - 0 75.9

09/29 9410 12.1 165K - - - 0 67.6



Patient Drug Profile _Outpatient
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Patient Drug Profile _Inpatient

8/29 Upper gastrointestinal endoscopic foreign body removal
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Staging of AKI
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Stage SCr Urine output

1 1.5ï1.9 times baseline within 1 wk

or

Ó0.3 mg/dl increase within 48 hrs

<0.5 ml/kg/h for 

6ï12 hrs

2 2ï2.9 times baseline <0.5 ml/kg/h for 

Ó12 hrs

3 3 times baseline 

or

increase in SCr to Ó4 mg/dl 

or

initiation of renal replacement therapy 

(RRT)

or 

in patients <18 yrs, decrease in GFR to 

<35 ml/min/1.73 m2

<0.3 ml/kg/h for 

Ó24 hrs

or

anuria for Ó12 hrs
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This patient: SCr (mg/dl) 1.14 to 2.9, increase 2.54 fold, stage 2  

Kidney Disease: Improving Global Outcomes (KDIGO), 2012 
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Risk Factor of AKI
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Class Risk factor

Susceptible kidney Elderly, pre-existent renal disease, renal 

transplantation

Comorbid condition Diabetes mellitus, multiple myeloma, 

proteinuria, systemic lupus erythematosus

Sodium-retaining states Liver cirrhosis, heart failure

Diminished effective 

circulation

Sepsis, shock, dehydration and volume 

depletion

Electrolyte or acid-base 

disturbance

Acidosis, hypokalemia, hypomagnesemia, 

hyperuricemia, hyperuricosuria

Nephrotoxic drugs NSAID, cyclosporine, tacrolimus, ACEI,

ARB, aminoglycoside, amphotericin B, 

sulfonamide, diuretics, acyclovir, 

methotrexate

This patient: Elderly (95 y/o), heart failure, dehydration and volume 

depletion, nephrotoxic drugs (Ibuprofen + Valsartan + Furosemide)   



Etiology of AKI
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Class Etiology

Prerenal 55% reduced renal perfusion,

sudden and severe drop in 

blood pressure (shock) or 

interruption of blood flow to the 

kidneys from severe injury or 

illness

Intrarenal 35% intrinsic renal disease, 

direct damage to the kidneys by 

inflammation, toxins, drugs, 

infection or reduced blood 

supply

Postrenal 10% obstruction, sudden 

obstruction of urine flow due to 

enlarged prostate, kidney 

stones, bladder tumor or injury

J Clin Med 2020;9:1104-26

Prerenal

Intrarenal

Postrenal
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Drug -induced AKI
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Class Drug Etiology

Prerenal NSAID, cyclosporine, 

tacrolimus

Increased afferent arteriolar 

resistance

ACEI, ARB Decreased efferent arteriolar 

tone

Diuretics Resulted in dehydration

Intrarenal NSAID, cyclosporine, 

tacrolimus,

aminoglycoside, 

amphotericin B

Acute tubular necrosis (ATN)

NSAID, loop/thiazide 

diuretics, sulfonamide

Acute interstitial nephritis (AIN)

Postrenal Sulfonamide, 

acyclovir, 

methotrexate

Tubular precipitation

This patient: Ibuprofen + Valsartan + Furosemide  



NSAID Reduced Perfusion Pressure 

20Kidney Int Rep 2017;2:785-99 

Decreased 
PGE2, PGI2

This patient: Ibuprofen



NSAID -induced ATN 

21Nephrol Dial Transplant 2002;17:1159-62

5-LOX: 5-lipoxygenase

LT: Leukotriene

This patient: Ibuprofen



NSAID or Loop/Thiazide 
Diuretics -induced AIN 

22Nat Rev Nephrol 2010;6:461-70

Tubular 

basement

membrane

This patient: Ibuprofen + Furosemide  



ACEI or ARB
Reduced Perfusion Pressure

23Kidney Int Rep 2017;2:785-99 

ACEI or ARB

This patient: Valsartan



¸Definition

ɊRisk of AKI when concurrent use 
of a triple therapy combination 
containing ACEI or ARB, NSAID 
and diuretics  

¸Incidence

ɊCombination was prescribed in 
4.7-7.9% of patients in Australia

24

Triple Whammy Effect

This patient: Ibuprofen + Valsartan + Furosemide  



Mechanisms of 
Triple Whammy Effe ct
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ADH: antidiuretic hormone; ANP: atrial natriuretic peptide

BR: baroreceptors; EPI: epinephrine

MR: mechanoreceptors; RAAS: renin-angiotensin-aldosterone system

SNS: sympathetic nervous system; SR: stretch receptors

Pharmacol Ther 2016;167:132-45



Triple Whammy Effect 
Increased The Risk of AKI

26BMJ 2013;346:e8525
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Management of AKI

28
KDIGO, 2012 


