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@ Tk HAL= Of2fiel 22 AIZIA| U & IRE & AS a3t
- 2 LRT/3zotEl H| (ACR)
- 2 /320t H| (PCR)

« 2 A8Z|E ZAH(dipstick test)

d¢-4= 37t 33k 3%t a1z F7t
ACR(mg/g) (30 30~300 ) 300
PCR(mg/q) ( 150 150~500 > 500
2 NEAE HA SN~ oYY oforay 1
+
(dipstick test) (trace, *) (trace, *) :

ACR = albumin/creatinine ratio, PCR = protein/creatinine ratio

(24:Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2012clinical practice
guideline for the evaluation and management of chronic kidney disease. Kidney Int Suppl 2013;3:1-150.)
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3) €k

S0jZA o] ME ZAR 2 A”AIE dAt(dipstick test)& 0|8dt= Ag AT SIS 9
oiiA= S01E HAE 2R35IL |AA Hires HIEA| /Rl BIIE StEE Sict
3. 4= AE

TSt SAOA 2A4E AEA| B AMA|G2EE § LA 7SS 15t 4=l SRet BY,
o 4 S8 H¥sk= Ao| HYELL

ThYLIZRE SIRLOA 412 QHHHO0] ERIE|R| Q2 kAo B FRHE AYSHH L1 =40| U=
OfH| ROAl MA7ISS ZLEESHH 9| HA FOHE=S Sict
4. MF FH0E Fo7t TL% 4

ThgLldEe A L 540| A= dHSS F2lst Ar8st 71500 wet 8 2ES
HUSHA TH=t0F otrt.

LY g SN LY =Y AAE OistAL, A =0 A2 tHE AMESHAL, Y 2ES
St 7|50 Y= 80| FOE|00F 3112, oY MRS SHALE A2 M W 528 S5 2L
E{Zi0] 2% = UCh
B 2. TRYLAESAN B Al F2|E 28t= HEAQ MY =4 oA

= 49|
2USHEA NSAIDs, 1-£&F9| aspirin
e Aminoglycosides, amphotericin B, cephalosporins, penicillins, beta-lactamase

to|2{ A
Bisphosphonates
Calcineurin A

ShokA|

on

CT ¥ YA AEBEI=
22rcst 234

Ol
proton pump inhibitor

7|E}
(B2 Yzt 2|28 ZA7|Ht

OhEEY T Q0F W, 2022W 2% 28% L,

inhibitors, quinolones, rifampin, sulfoneamides, vancomycin

Acyclovir, adefovir, ganciclovir, atatzanavir, indinavir, tenofovir
Pamidronate, zoledronic acid

Cyclosporine, tacrolimus

Alkylating agents, cisplatin, methotrexate, mitomycin, interferon-alpha,

proteasome inhibitors, vascular endothelial growth factor (VEGF) inhibitors,
checkpoint inhibitors
CT 2FA|(iodine contrast agent)

Loop diuretic, thiazides, triamterene
Dexlansoprazole, esomeprazole, lansoprazole, omeprazole, pantoprazole,

rabeprazole
Allopurinol, lithium
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1) AKI SHA®
H3. AKI CHAE

RIFLE 25 (2004)

=5 SCr or GFR criteria
Risk of SCr x 1.5HH A&
R renal (ZIMR]) EE=
dysfunction = GFR Z4 ) 25%
Iniury o SCr x 24 &%
k"jj y (71H3]) E=
aney GFR Z4 ) 50%
SCr x 3t &%
(ZI1Hz]) EEs=
Failure of GFR &4 ) 75%
E Kidne EE SCr > 4 mg/
functicz/n dL with acute rise
of ) 0.5 mg/dL
per table in the
consensus guideline
Loss of Complete loss of
L kidney kidney function for
function Y 4 weeks
End-stage Complete loss of
E kidney kidney function for
disease

Y 3 months

AKIN=acute kidney injury network, KDIGO

injury, failure, loss, end-stage, RRT=renal replacement therapy

2) HIls Bt

1. GFR (glomerular filtration rate): GFR2 BE 7|53t HZE9| ofat £29|

AKIN 28§ (2007)

stage SCr

> 0.3 mg/dL
37t E=
1.5-2.0 x 7|4z

2-3 x 7|MZ]

Y 3 x 7|1A3A|
EE=ESCr 2 4

3 mg/dL with

acute increase
of 2 0.5 mg/dL
L= RRT

kidney disease:

HloA 5t20 CH2F 180L (125 mL/min) 2| 22 ojm}sict.

1) Cockcroft-Gault equation

- Ot™SE Cr2 77! SO AIAM serum creatinines

- HZrebX} Sl F 4 GFR ZHAHOA AL

232
O ME

o E 3

o

moll = Het

Sl creatinine clearanceE F=d}
=t 7F QO TLt.

KDIGO T©H#[(2012) 58 =F
stage SCr Urinary

output

1 > 0.3 mg/dL &7t

0.5 L/kg/h
e 1.5-1.9 x 7K

for 6-12 h

2

- 0.5 mL/kg/h
- 7%
2-2.9 x 7|44 for =12 hr
> 3 x 7|43z E=
> 4 mg/dL £=  0.3mL/kg/
RRT AS38 89 hfor 2 24
3 = hr E=

BAF ( 18M| OJ2te] | Anuria for
A2 Egfr ( 35mL/ > 12 hr
min/17.11.73m2

improving global outcomes, RIFLE: risk,
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(0§ = 0.85)

(140—age)xlean body weight(kg)
72x5Cr(mg/dL)

CrCl (mL/min) =

2) MDRD study equation (modification of diet in renal disease)
tel0] CKDE 712l non-hospitalized ZHAtoflA] &

- MDRD study equation2 ZI=Ho]|
2 Z+e 7}AICH
AZUM Het=Jt HOE = QACL

Hapet 23
21 olelo| @

=

12 9| Ch2 27t U

H
[y

GFR(mL/min/1.73m") = 175 x SCr 1% x (age)” 2% (x 0.742if female)(x 1.212 if black)

3) CKD-EPI equation (Chronic Kidney Disease Epidemiology Collaboration)
- CKD-EPI A2 GFR O] H&0|7Lt 27t Z+4SH AL (ie, above 60 mL/min per 1.73 m2)0

CHE Aloj| HI3H o etst A4S 712ICh
SC?’ —1.209
5 ,1) % 0.993% (x 1.018if female)(x 1.159 if black)
-0.329 if female, -0.411 if male]

GFR=141x min(%,l) X max(

[k =0.7 if female, 0.9 if male], [a =
[min = The minimum of SCr/x or 1, max= The maximum of SCr/k or1]
= E[Z] Q4=Ch

4) cystatin
- ZF SH0| U= MZEOIM ditel= HEA T2 ARHOA ol AHE
LSt Ao|of| ci2t ks EA| Y=Ct

92 Aoz

= ©
= UCt

Cystatin C2| A4t
eGFRE A3 =

- M2l CHALElE §3
1t cystatin c2 T

( SCysC 1)*0-7“

- ¥ 3zoteld
0.8

SCysC ,1 X max

SCcy \ 0601 —0.375
_ X 1
x( 1) mm( 0.8 )

a
7
SO

*GFR =135 X min(
X 0.995% (x 0.969if female)(x 1.08if black)

-0.248, if male, k=0.9, @=-0.207]

[if female, k=0.7, a
min = The minimum of SCr/k or 1, the minimum of serum systatin C/0.8 or 1

max = The maximun of SCr/k or 1, the maximum of serum systatin C/0.8 or 1
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| Y7iso) o2 o2 aUe™ ¥ 24 1

1. Acute tubular necrosis

UouE

AN 7+ &5 k=00 Clst A& JQI0|Ct.
1) Aminoglycoside (AG)
@ proximal tubular damage®l 2[8t lumen obstruction 7|MQZ Al&40] LOJLACE
zZ

@ 93 24 8Y BAKO| AUt & BYO| Y2 B, 5O A% J|2H0| Z4E, trough S= 2mg/L

2) Cisplatin

@ direct tubular toxin0l| 2|3t Al&At

i
Kl
o

m

@ 2A8LA: cisplatin £0{3l

@ oY L SA

7} NS o2 HE Y
L A 7R3 2 8% U S92 S0

Cf. D8% cisplatin EO0{A| 24A|ZF L2 aggressive intravenous hydrationAld: 1-4L

2t. Amifostine : cisplatin-chelating agent 1124

ot A=A 19 #te| AL CHE platinum analogs (e.g., carboplatin or oxalipaltin) 12
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3) Amphotericin B

@ direct proximal and distal tubular toxicity, arterial vasoconstriction

—

@ LA 7|AM ARHM, D8, Ol AME, volume depletion, L=4 kS HEA|, HE FAUA|

7t A=y 2 Ofsty| (53] cyclosporine), & FA8Y Agt
Lt. E0{ hydration (0.9% sodium chloride 1L/day)

E
E
Ch. T2 AN liposomal product S E EO

2. 7|54 M&4 (functional or hemodynamically mediated AKI)

Afferent arteriole vasoconstriction or efferent arteriole vasodilation0fl 2|8t intraglomerular

pressure ZrA0 o3t A&y

1) ACEl and ARBs
@ efferent arteriole vasodilation
@ I8 24! bilateral renal artery stenosis, effective kidney flow Z4, 7% 7|5 A5t 25

HE A

@ ofg 2 SA

7t HEZFCR AR5t HrlMoz
Lt. tolerance &% & long-acting agentsZ tHZ
Ch @&k e VIS, SCr s= RUEE HAl, Q2 2k F13] ELEE 2A|

2t 2= ARRARHOIME 7HsE 3% OlAl AES TSIt

— .

0. NSAIDs AE A|¥

2) NSIADs
@ vasodilatory prostaglandin2 afferent arteriolar dilation0fl 2|5t0{ glomerular hydrostatic
pressure |A|0f| === FA ZECh J#M| MIFFE ZAAl NSAIDs F0{E 4<% prostaglandin®]

MM ZAE afferent vasoconstrictiondl 2|5l glomerular blood flow ZA7F Ze2{=ICt
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@ LA : 7|AML7|& A3}, systemic lupus erythematosus, high plasma renin activity, Ol
A AtE, atherosclerotic disease, 1
QoY = SH

7t 7+5E ZNSAIDs 9| CHE AHIE oAl £ 1
Lt. NSAID-RZ S44&40| iE 42 d=S SHSte 22 Q% (supportive care)g& AAISHC}
Ct. renin-angiotensin-aldosterone system 0 F&2 7|x|= A=S HESHA| Y=Lt

2t. B8 3= £k 2t

3) Cyclosporine and tacrolimus
O SF-o4H sk HFAUSO 2fgt Vs AMSh zefElch Kt 8F  RESHACalcineurin
inhibitors= chronic interstitial nephritisE &
@ @A : 1Y, 27| 18T A8, kidney graft rejection, AEY, LY, A=Y UE HE

@ oY 2 SA

ol

7t "L cyclosporine, tacrolimus =& HUS| ZLEE S}

r

Lt A& 40| Sl= HIAXA(e.g., steroids, mycophenolate mofetil) 2t HESIHA AE2Z ALE

3. Tubulointerstitial disease
1) acute allergic interstitial nephritis
@ AKI 3% zfA|: 41| ZHo| Feks DIx|= 27| Al gk

@ B-lactams, NSAIDs QI 2FA|

2) Chronic interstitial nephritis
® a245| 2IA5t7|= St H|7tHAo|Ct.
@ Lithium: &7|ZF AFB(10E 0]Y) = 0|= S=EF0 Oiet HSO=Z A& A|ZH} HFE SHO=

LtEFACE.

.‘

® cyclosprine, tacrolimus: hemodynamically mediated toxicity 2Lt 6-12718 & LIEtLIE

238

10
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| Y7is0) o2 o2 aUEd ¥ 24 2

1. NS4S OlUE| Sl ASEOA| 8Y ZHO| TLSILL AT 8Y ML MU 2 Al
3 ofsio) mRh Terd 4 Qlon AmjH 2%o| 30| HRME ZUslE 80| THE 4 Y

Ct. &E 8% ZZA| e GFR O|Lt e CrCl 2 AMRSI=E HDEICE*D

@ AN JEi ot L SO HAF #2| 1

@ Hg5e ol
® CrCIg AlttetCt(Jelliffe or Brater equation in AKl; Cockcroft-Gault or MDRD study

equation in stable kidney function)

o2 8T 0| 2Lt Ad=S STt (Hol= &)

—_

Q @ © ®

W7ls, e A7 5) ¥ A4=22 sk (E2t 39)E ZHH

@
rlol
X
0z
m
=2
o
o
0

o
>
oY
Hm
ro
il

1) The national kidney disease education program of the national institutes of health/national institute of
diabetes and digestive kidney disease

1



TR 1+ pHARM REVIEW

s MstA| &F

ZES 1E 24=9| oAl

H 4. 4 A
Drug class Agents requiring dose adjustments
o e SHdil= Aoz HiHE 3¢ 4= 20| (0|2 ceftriaxone,
Antibiotics . L . . . N
clindamycin, linezolid, metronidazole, macrolides, naficillin)
Anticoagulants Enoxaparin, fondaparinux, apixaban, rivaroxaban, edoxaban, dabigatran
Cardiac Atenolol, ACEI, digoxin, nadolol, sotalol.
medications Crcl { 30 mL/min/1.73m2 & &< potassium-sparing diuretics At&= O[SH}
Lipid-lowering . . == .
Fenofibrate, statins (§£3| rosuvastatin)
therapy
Narcotics Codeine, meperidine, morphine £0{ A| F2|
Antiphsychotics
and Chloral hydrate, gabapentin, lacosamide, levetiracetam, lithium, paroxetine,
antiepileptic primidone, topiramate, trazodone, vigabatrin
agents
Hypoglycemia = Acarbose, dapagliflozin, exenatide, glyburide, glipizide, insulins, liraglutide,
agents metformin, saxagliptin, sitagliptin
Individualize therapy: monitor CD4+ counts viral load, and adverse effects
Antiretrovirals (B 2Z0| st 24| : lamivudine, adefovir, emtricitabine, didanosine,
stavudine, tenofovir, zidovudine)
3) %= Y A LY
o 4y 7|2
O =9 ASSS =it
@ Crc 71222 8 2 Sl= AAHE TSI
® 8 H4sts 82, FOHAZ ¢HHSE =0I= 42 30| ol 2915 15t SISt otrt

1. A
1) Meropenem 1g g 8h (Crcl ) 50 mL/min) — meropenem 0.5g q12h (Crcl 20 ml/min))

2) ciprofloxacin 400 mg IV q 8h (Crcl 50 - 130 ml/min) — 400 mg q gq12~ 24h (Crcl { 30
ml/min) , ciprofloxacin 500mg PO q12h (Crcl 50 - 130 ml/min) — 500mg PO g24h

(Crcl ¢ 30 ml/min)

12
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2. 33A
1) enoxaparin 40mg g24h (DVT &) (Crcl ) 50 ml/min ) — enoxaparin 30mg gq24h (Crcl
( 30 ml/min )

2) apixaban 5mg q12h (nonvalvular atrial fibrillation) — age > 80 years and body weight
< 60kg & 42
E= Scr 2 1.5 mg/dL and either age > 80 years or body weight < 60kg ¥ 4%
2.5mg q12h2 A&

3) rivaroxaban 20mg g24h (Crcl ) 50 mL/min) — rivaroxaban 15mg g24h (Crcl 15~50 mL/min)

3. €Y ZsHA

1) metformin: GFR 30 ~45 mL/min/1.73m2 : A& A2 HILR| %2, ENS MI|s ASHA|

UTE 2822 2ff 500mg q12h 2 QA% AJ|s BLEZ™ #1E. Lactic acidosis 918 &7t

2) dapagliflozin: 5mg g24 h (e GFR = 45 mL/min/1.73 m2), e GFR 25 mL/min/1.73

m2 @ R0 HIER| F

4. 7|Et
1) famotidine 20mg q12h ( Crcl = 60 mL/min) — famotidine 20mg gq24h or 40mg g 48h
(Crcl 30 - 60 mL/min)

2) PPI: 8 #E RO ¥

gjo

kAl Point

13
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