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[ Abstract J

Drug dosing in patients with chronic kidney disease

Hyun Woo Kim X

!
Department of Intemal Medicine, Jeju National Universily School of Medicing, Jeju, Korea /
-

The prevalence of chronic kidney disease (CKD). is increasing in Korea and patients with CKD\)\ usually have other
comorbidities such as diabeles mellitus, hypertension, coronary arlery disease and infection, Thus, more drugs had been
prescribed in CKD patients than in patients with normal kidney function. Patients with renal impairment often show
pharmacokinetic parameters (eg. drug absorption, distribution, protein binding, biotransformation, renal excretion) that are
different from those of patients with normal kidney function, Patients can also show an altered pharmacodynamic response to a
given drug due to the physiclogical and biochemical changes associaled with progressive renal insufficiency. Hence,
appropriate drug selection and dosing for patients with CKD is important to avoid unwanted drug effects and ensure optimal
outcomes. Dosing errors are some of the most important drug related problems in patients with CKD and most of dosing errors
occur when physicians order drugs due to lack of knowledge about the drug or lack of informalion about the patient. This
article reviews the importance of dosage adjustment in patients with CKD and methods have been suggested to assist
physicians monitoring and adjusting drug therapy in CKD patients, {J Med Life 8¢l 2009:6:276-282)
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The National Kidney Foundation Kidney Disease Quicomes
Quality Initiative (K/DOQNOIAM AlASET U= v FHE9]
Hele T2 Aol Al AR AR glomerular filtration
rate, GFR)Y F27F 370¥ o4t X&E= AHE 2uisa, o
oAS GFRY whel et Aok Table 1), WA 2 A
HAZReR Frt S ded, fejvEidr 2 fFH8el
Z718tn Qlct, digh4laketslol A it 2arof] wh2W L2t
2t 7 A (AR, 1A, O, i, &4 S Bl At
£ 23659 & v T fHEol 138%¢] ¥R 53
GFRe] 60 mlifmin/1.73m? ©|3}2] stage 111 o|4t2| vt FEH
2 51%°) c|2F k2, £, 4 FY $ES THS T
W, e A28 55 9 FWHEEE 1 FELr Gel
80% ol Ayl oA, e A, RAEF 4L,
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Table 1. National Kidney Foundation K/DOQI Staging
System for Chronic Kidney Disease

o GFR  (mLfmin
Stage Description per 1.73m?)

Kidney damage with normal or

i increased GFR 2 90
Kidney damage with a mild -

2 decrease in GFR 60~89

3 Moderate decrease in GFR 30~59

4 Severe decrease in GFR 15~29

5 Kidney failure {15 {or dialysis)

Note: Chronic kidney disease is defined as the presence of
kidney damage or a reduction in glomerular filiration rate
for a period of three months or longer. -

K/DOQI = Kidney Disease Qutcomes Quality Initiative: GFR
= glomerular filtration rate
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dulzor FE 7wl Ahs erEs F w4 Favbe]
2A7t gk Agzstz] gdagk sHAE) 3 7l Askes
vtk A2 E et eMEo 2Rl PR u|AA) Hos-6,

A, SAEeA oFE Bt djAle] e dojutct T4
Fad gxe] e Aol mof 9= urea”t 7SI, o= HY
urea 3 H 4ol 28] Aotz wHEhs]o] 9 4berl PaFict
wbabA] sH eHFollA F=rt 3 o)A e oHEe B4 A3E
a4 odoie], HEAA), Wt FyhE fRFE, 129l
A1 288 98 AARAE Fodle He 22 SEY B
& YdAlg £ Utk E=F Ao 2= cytochrome HA9
84 A5t ok dialz} oAElo] 4 okEe] BRI} AMs
817 % $tcHdl, cyclosporine, proxyphene).

X, ¥3 el Hie| Aszlch, g FEE wE
AHRuEE, Friake &3, o8 A9 L2 HIHE 3
Y3 ozl Al ohgY vige] Aaste, fe8e] oFE
Fovt SV olEE WS Ty FTUY #Rleld B3
FRHEE A Friet A dEY EEEFH(volume of
distributiony& £7t A7l felot =l7|= o},

A 7F FoelA Aoz o|fxle oRE tjAbe] wsiz}
Qlojutet, B8] ok diAle] Fa ArjEtn & 4= gle 7l
d)Ab stz elolut, AL T 715E PRl #Rehe

2 okFo| uhgo] vetd 4= 9luf

YA, ofEe] 5% updRt ohel oREe] BAY ciaMbEY
Z32o] B3 LA¥C ofE o WY FEY HAAA
meperidine?] ¥4Y chAM4MES) normepedrine®] £3 o]
72 dEglo] ¢oju}r)k 3R, morphined) B4 diAMHES]
morphine-6-glucuronide’} morphined} 2 A &S 71A
HA 60AIZE o)4Fe] BiR7IE FHA ZEEHS fE I T

[ery 3 sixiolx ot 22t ati Al |

==

B4 DEGE oot o 724 oA} BA7L oF SHAIQ 7HEA
S F4 Adstglch Y § Al#E 8F creatinine (Cr)
2 21 mg/dl 92, ADEYAAZ FFR2LAYA
amlodipine 10 mg 3t% 18 B8 Folddct ¥ T x&H<
BoF AM+0 2 angiotensin receptor blocker {ARB)Q! valsartan
80 mg 38 13] 71 & % Cro] R&HoR a9 (2.1
— 45 — 6.0 — 78 mg/dL). valsartan ¢ ¢ o|Fk
FU7s0] Bz opot Yo 4L AJREAe,

o3 Al&i%t HE MR angiographyolA & AlARe] 7=
Aol ok, £-& Hake| A7t 7 em2& aolA UL,

g5 iy, Adsy, dE gudd &4 ekd Al

ze2 WH=ch

g A5 P WY FREE 71 Aol ARB Fof
¥ e 34 48

Drug dosing in patients with chronic kidney discase

Aoy FEHEE 7hd DEY #Abe]A angiotensin
converting enzyme inhibitor (ACEY, ARB Alge].
Al NS == Ao dUuA AT S84
AR, AFY gakgol e B ok, non-
steroidal anti-inflammatory drugs (NSAIDs}E 59
W3 Rl BollA] Rojdh A9 232 ghA 44EA|
F4 ARo] WUtk 4 lck o) AMg 1 F B ¥
Crit Zg =8 &3, 30% o318 ¥4 Cr 4%
T A4 2B BES EY A9 AT Asdos
AME] # 5 Qi tRE 4~6 F Fo o]H R
Bolzich, ©A Cr $57t 30% oAt A5 HolA
U 27583 055 mEAYS 2Y 39 4 5o

_ A%, 2 $e] BAAY ARB Fd ¥k
A7|5o| LA HFEA) %S 5 Aot wEkd Ty
2ue 7ix SAelH ACEI ¥ ARBE ot 3
FubEl gk} ARSI s AAIE R ¥ Rofdhs
Zo] a3t

a2

20 AR 9t 38, AW AE, o 483 (GFR 157
mL/mme g A8 el 0w 794 ofz} #aly} H4Ale] mjE gt
Az wEeo 247 Yt BrH=candesartan, carvedilol,
nifedipine, furosemide, dichlorzide, atorvastatin, colchicine
8 FoIUL, 6 4 TF 2HE #* allopurinol 100 mg
&2 18] A welch AU F A %’*Pﬂ":ﬂ. #3Y Cro] 6 F
A 2.2 me/dlolH 6.4 mg/dLR &7 EIQE, R 42 £
2 g o B4 F717t Tk 9l '

At : allopurinol AR ¥ dRARGE Mersensitiidw reaction
DRESS syndrome (drug rash. eosinophilia with
systemic symptom) ".'

% allopuronol AHE F % 2%904 mild cutaneous rash
7h WY 4 9T, 9F 0.1%2] BRI Dress syndrome
o] uhABte] oF 25%e] o|2i= APREES Hol7|k
ok, BE oA AN 2~6 5 Fofl(8F oldl) WAL,
allopurinol®] AP 4H3%] oxypurinol®] &EFe] wZ
cell mediated immunclogic reaction (type IV
reaction)e] Fg felez A& gick whzhA
oxypurinol &2 SJYPrt 2 A7l At gy
thiazide diuretics® -8 29 g2l Aallopurinol
Abgo] w2 DRESS syndromed] W4 ¥=7} 713
AYE7t ot ol 2 BAelA allopurinol Fod
Al 4l5g 7180k Fict,

13

DU e, B ATHY, T ARHE ot 2%l 744
g2t A7 o9 ARE SR oF BhAle] feks BhE Fa
2 yY4ssd. A= valsartan, carvedilol, glimepiride,
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aspirin, isosorbide dinitrate, simvastating& % Zo|9l 1,
13 A ofefella AEeE A7) datellA FA4A3] 550 mg/dL
2 Aate] gemfibrozil 300 mg 8H5 2512 A do} B8 F
olgict AAAEAE @A Cro| gemfibrozil £ 1.5 mg/dLel
A 35 mg/dLE 2715143, creatinine phosphokinase 14,270
U/L, lactate dehydrogenase 897 U/LZ F7hHe] 91%len,
2 HAt dipstickolAls HE 9 8 Zgout, dolm Aot
o4 FHEFe TA=R] kel

2t gimvastatin, gemfibrozil BWE AMHR & SRS
rhabdomyolysis

A simvastatinS A4 H{Ade| 13% AER GFR (15
ml/min/1.73m* ¢ 315 smegl® For& AlAEA
B Fae £ 4 Atk 2o ik R 79
cytochrome P-450 (CYP) 3ade] &l <ejutz] wiiZ
o 83 $4 ANE A ¥E7] 218l gemfibrozils
Wadt AL simvastatin®| %E FZE oAl 5
olth, wehA statin AAE B8 F FAollA wrekd
2l Hio] 2ag AL OF 432G o FE 2ot
gkt

Et4

b ARpA] Aoz QIF @] Ao T HuEA S do}
29 534 oA} & =3 dS uweb WARE TS
ulgl AT 52 F4E QIS Eeglct ik A
tol| acyclovir 800 mg 31 338 B8 § £ oY, £FEF
W So] AlFakE SARL 3 ShE 500 mLell 012 AWE
o] 100 mL/day vvte 2 Fhednk Zab= 58 IF acycovir
Ha # 5ok 23 1, AR S Awrt SH%%

Atk acyclovir A H-8of w2 Aty A e 4
LX)

A9 - acyelovirel 3t B4 ARAE A=D W e
obAle) HHoz Q8| walsth webd Ak We)
o] FEI} ARSE 4 Gl A o8 Bof g
sl ARRS} 72 790l BT} Ak izdel HAE]
o] B4 ARAL Yo 2 gk by B Hg
A B aske SAA77] Y SEe] I H8
s, Th4 TRHE 7ld RS guigoz 4R
ABHe WL 9l St wonw vha By e
HE 4 Alede] b B8o| kot

A8, T ARER] AEE Qg 9
ol 404 =t gt 59 ARE A
), T8 ZHE F2E2 Uit oY g4
HArb= B8R Crol 55 me/dl F1, AFE 68
At iperacillin/tazobactam (tazocin) 4.5

+
L]

g 3}% 43|12 F Wigkch 2% FRE ks Ty 2B,
FeApol7h SAEO] tazocin 2.25 g OfF 3R AwFaigich
] MRI HARBtg e, B8 o) 47 Rolx] gt #hAte]
22 tazocin WHF 39 FHE TASIEE, 1 £ F oA
a4

=vi

#et © piperacillin/tazobactam & Apfo] wE A4
54 ¥

AW pseumomonas aeruginosz®| FAHE M= tazocin
o} 7§ gubAQ] AMgEFe] 4.5g 3HE 3~4FQl #=}
o} Zo] FF5 ARHGFR 24 mL/min) 2 2.25
g 3% 43|12 HEP &% o] dasp) s
daokHt oul7l FoEo] tazocinol| 2f3F AlFdHE
4 wkgo] 2ag),

a6

ZEGE got 2@ 704 FR At s A ey A
2, AR W AL AR F eAE dxls AlY 2
olE & F AR AN SHAH JREHo| s,
furcsemide 20 mg 5}$—I2§]. Spironclactone 25 mg 3HE 23,
digoxin 025 mg 3% 13 28 F FH¥ch =Y T Jx
A 24), TE, A% 23 5o 402 Jusigt Y
Al 234 AEL 60 kg olgla, BH FHAA EFH CrZ 15
mg/dl, ]9, digoxin drug levelo] 2.99 ng/mlL2 ArsEo]
Rzt

Ak © digoxin intoxication
Al A7)go] HojAW difEe] A9 orge] REEHo
Z 7rict, 28y digoxin®] ¢ 22l 2% A
= Qo) BEgAol gasky] g A A
o} 50~75%% loading dose® ARESfof Tt A&
& GFR 10~50 mL/mingl A% 4H 3 &%
{0.125~1.5 mg)2| 25~75%F FoIshALL, 36417t 714
‘oz Bojsjob X, GFR ¢ 10 mL/min% 2%

10~25%8 Folapr i, T 7HAS 48A3128 &
of gk,

oY 2EE SiT EXI0A o2 AEe] tAN Ea |

L
N
olr
2

o 59 B3 An WA 28 U oFgel Pas

8 Al obEe) B8 ofpg e wAic
gxre) Ao Aol 9 A1, A% 5 245k CFR AN
ol gict,

23t dofs A 9o
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= 2S¢ Aol Av 25 & Aee] A
Cr 5%E 7l Ao ol Wivel $55 olgon
2 zolz adch uehd Sakel A715e
07}6H°F s, dqEAQ 2 7iR Wyez
Cockcroft-Gault method®} abbreviated Modification of Diet
in Renal Disease {(MDRD) formula 7} o). Cockeroft-Gault
method Bte] Lel, 4, A%, A ore Yolok AT £
gln, AAE GFRE mL/min®= ZEFETH MDRD formula:
A9 @ F B AFe ZEHets A4k ¢ gled,
ml/min/1.73m’8 EHETH E£3] MDRD formulac B35
At BAS AAol SRR Y AT e g, AFEE
o] galoF #Hth. www.MDRD.com o4 A4IZLE Welsb AR
@ 4 90, Cockeroft-Gault method™ Z2 Ale|Eo|A o] &
g 4 g,

Cockcroft—Gault method = {140-age) x weight / 72 x
serum Cr (x 0.85 if female)

MDED formula = 186 x Serum Cr'™ x age™®™ x (1.212 if
black} x (0.742 if female}

3. Loading dose

wE AZF el g9 F= o] "agh L loading
dose’} Wash, RE o|Rur} s B9 kot g 77}
2] AR Z{volume of distn'bution)i’-i @75'51‘3} HEe A%

loading dose= 3 oo ALE-5)
A rjeo,
4, Maintenance dose
A7l AT fhabellA Hal e Fosie gL 2A
A 77 ok AW, 8% W glo) R 7142 Rk
AOR e AR OB BESH Mzl 1 okl R WY
o|t}, Aminoglycoside 8} 2] peak levele] 2F29] 2o F9
OO0 =

T gL F= A FEsh 2y el 4 B &
Z 2 e AN ARY F& olEe] siztel god
Qi ol glk BA, B 7HEL adig £ A £ %L
a7 ded 2 A& E ot Y77t B2 ekEo
RaE whgolnt aAEANL FRAFWAY To] Hu} HE
Exe) $A7) "agt ofBe| Fejeict AlA, 99 2 7k WY
& Egvt Wyo BE A &3F 7eko] Wad AL dukyoe
Z ARgED ey AS 2 7R W § ol Ao ¢ &1
2l 7ol chgl controlled trial §lo] $Habe| Al utet 4%
S Melsfol a2, 3 7RA] Wigel B A-gske] Aot
2Rt = ¢7) v drug level monitoring®] B L3}t

r

g etrjoll of= of gs| £3 |

1. Analgesics

Drug dosing in patients with chronic kidney disease

meperidine, morphine, tramadol, codeine ¢ 417]% A&}k
Bhajol A ZAHEF 4= QIuk®). GFR (50 mL/min #7}eA
morphine@codeined 4 &% 25~50% AR&§c}
Tramadol®} 79 extended-release formE ARLS 3|&tar
regular release formS 12A|7tatct £33 Acetaminophen

L v)mA AEA ANEE 4= 913, fentanyld} oxyeodone %
morphmeJ—F 2] 4% dAES A gol AR HAe)
A= H|A QHEsHA AR 4= ot -

NSAIDsY % 32d o8 7] S4& of7|A1E o= Sl
FA ARA, A4 A, AREZE, T Y LY, BE

TEEE =o] F A ook, Cyclooxygenase—2 inhibitor®=
FABE AEAAE dod o Urhy, wErd A7lse] Bold
Qe EAefiA AME-2 AlEHljof s, w7| AlFEe R gt
ol B4 F9l B AHo||x ol AlrlFe] dol Q= dS
7t 9ol ARg A 28 aFtcha,

2. Antihypertensive drug

ACEI= "HY F2% #alelA oisf dubgel 4%
25%~50%S AME-SER, ‘?H 2402 AAL7] o] B4 F
7 E Fo7t Fag 4= SirKTable 2). ARBE ¥Rl
AR 100%E 2% *l‘%@l’ o= qlon, BH A AARI] gro}
B & 271 Roll= P goP,

B-blocker % hydrophilic drug?] acebutolol, atenolal,
bisoprolol, nadolol 52 FEA AAHLR AR A] &F
ko] dasty, g9 BAoR AA=T] e F4 T F7
Eoj7t a3l Lipophilic drug$l carvedilol, esmolol,
labetalol, metéprelol, propranolol 52 A2 =]
Lz gk 7igke] da gn @Y B4 ¥ F oz B
gilj}l-?)_

Calcium channel blocker®} a—blocker: UWHAQl AR
100%5 AT 4= on, B4 Al AlA EHA ¥t

Thiazide HE9 diuretics= serum Cr 2.5 mg/dL 7'1‘—}
GFR (30 mL/mingl 7% &7t Dol D ofd #A%of
furosemidet}t torsemide®t ZHE loop diureticsZ }%‘i’l‘f‘?l‘”.

3. Oral hypoglycemic agents

Metformin 90% ©]Ate] TE oz fdE7] mSof widofA
= 84 Cr >15 meg/dL, A= EA Cr )14 me/dl 35
Abgstal T 2E BAET gloh® (Table 3). R+ T 3¢
He 7k ﬂxkOﬂH 4 de A4, A 7, 1 Hsy
:q:_g_y] zl:cé]_. 7]-21@. _o| Bdl:g-ﬂ uH ]- -[TJ\I-&]ZO] %Agiﬂ- A=
Q17t WiRe)ct v} 2 WS 747 84 20,000 o=
g4 2 metforming FHES o) AAMEZY BAo] gk
Huz Slo] T FEHES 7}73 BAtofA YdEHOR *P%——.‘z—
Aglatr| Bob= ﬁ’:%*f S AEEle 2gH 89%E 3
A7), Slefir st H‘ﬂi—l A YEe] w2 **%*HIHL
LAMFHoE AN Fyshs Ho] 34| el E 4 lrhe,

o
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Sulfonylurea AIE9] Z7E da 3704 5 oy T2 Al
A A S AR 4= %l eFAl= glipizide, gligidone
So0|1, glemepiride= GFR (92 mL/min¢! 3% lmgl2 Feb
< AlzbalA AR 23 AlZITH?). Meglitinides AA F
repaglinidet= &2 7hjlA dilEe, Aoz wjdE= ko
@®% olog vlud otdsld] AL ¢ g ez AZtEd,
I GFR 20~40 mL/min ¢ 0.5 mg2® Ford AlZtelA]
Az} FuF AlF|L, GFR (20 ml/min 490l ot2 data’} HE
3t AAelrt, Nateglinide™= ZhellA] tjab=o] v]B4E AR
o) mz Fuod WA gin FEE ol A 3
AME ARRE] & 4= IthD, a-plucosidase inhibitorg] acarbose

= ¥4 Cr 2.0 me/dl BAolA AN data?t BEF AR
< A5tz 9Ith?. Thiazolinedione AiA|¢] pioglitazone®|
rosiglitazene®] 4% A7 gk galol|a shHapA ARgEE 4=
glovt, Ha o] fHrE 4= glo] 218 gFichs),

' J
4. Antibiotics

Penicillin A F9] FA 9] A$ #E AME A neurcmuscular
toxicity, myclonus, seizure, coma 50| WA 4= lot FoE
/89, carbapenem A 3 imipenem/cilastatin®] -
TRFollA] seizureE AR 5 9lo] ¢EAo] =2 Bxje] A
meropenemE AMSE ZE HIITHY, Aminoglycoside ShtAl<]

Table 2. Antihyperiensive agents: dosing requirements in patients with chronic kidney disease

Dosage adjustments based on GFR (mL/min/1,73m?)

Drug Usual dosage 250 10~50 <10
ACE inhibitors ‘
Captopril 25 mg q 8hr 100% 5% ( h0%
Enalapril 5~10 mg q 12hr 100% 75~100% /-" 50%
Lisinopril 5~10 mg q 24hr 100% 50~T75% ‘25~50%
Ramiprit 5~10meg q 24hr 100% 50~75% ! 25~50%
B-blockers - :
Atenolol 50~100 mg g 24hr 100% 50% : 25%
Bisoprolol 16 mg g 24hr 100% . 15% ! 50%
Diuretics
Furosemide No  adjustment needed
Torsemide’ No adjustment needed
Dichlorzide 25~50 mg q 24hr 100% 10% . avoid

GFR = glomerular filtration rate, ACE] = angiotensin converting enzyme inhibitor

Table 3. Oral hypoglycemic agents: dosing requirements in patients with chrenic kidney disease,

Drug Route of elimination and metabolism Dosage adjustments based on the renal function
Sulfonylureas ’

Glipizide Hepatic, renal excretion of active metabolites Some recommend not using GFR < 10 mL/min
Glimepiride Hepatic, renal axcretion of active metabolites Starting dose 1 mg/day in GFR < 22 mL/mi'l],
Gliquidone hepatic No adjustment needed

Meglitinides 7

Repaglinide Hepatic Starting dose OSmgq 8hr in GFR 20~40 mL/min
Nateglinide Hepatic, renal excretion of active metabolites No adju_stg;;er-l-y peedéd

Biguanides ,
Metformin Renal Avold in serum creatining 1.5 mg/dL (men) serum creainine )1.4‘ " me/dL (women)

a—glucosidase inhibitor

Acarbose Intestinal
Voglibose Intestinal
Thiazolidinedione
picglitazone Hepatic
rosiglitazone Hepatic

Avoid in serum creatinine > 2.0 mg/dL
No adjustment needed

No adjustment needed

No adjustment needed

GFR = glomerular filtration rate
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7S¢ Al A5 FE2 U2 Yo A8-E WU A&
ST UL, £Eo| Aol & Fhols A4E FE 3l
Hasiey,

5. Lipid lowering agents

Statin A 4715 A5t Bolly vl ¢rHSHA| ALY
4 )Lt rosuvastatin, lovastatin, simvastatin, pravastatin
S8 Aol > 10% oloR A AlYls At BRME
7¥efol @asich(Table 4). E¥ atorvasatin, lovastatin,
simvastatin -2 CYP 3Adol &) F2 dist=le2, efekag}
W Sof A k4 HErt Ael = ol B3] AUEGY
ZH~HED A 85 24 AL U L7 S fibrate
HAE §a AMgalor s S statin AAQ] ske} FEE
ojd 4= ok A7) sl EolA | aE QHHSHA) AMERE 4=
Ql= fbrate AARE gemfibrozild: S T 2o statin =]
o} ¥Wag AL atorvastatin, simvastatin, lovastatin,
rosuvastatin 59 8% ¥EE A4AlH PEIEHET F2
E4hrgo] vEld 4= 9ok & thE fibrate AlAIY fenofibrate
9] 74 AN el wet A G4 WAk k=0, GFR
o] 60~90 ml/min/1.73m*¢l #$ 50%E, GFR 15~59
ml/min/1.73m*¢] 3% 75%E8. GFR(15ml/min/1,73m* 7%
AMEEHR) 2 Zlg Wakekar glh 28y fenofibrate statin
A2 HF =g AgAl7IAle gouns F o9 Wi Ry
7h Hag A9 APE S A WA AR & Ao,

6. Anti-gout agents

Ay 55 =g ozt f8 AR8-Ske allopurinol?]
AL A A7 7F golA B 300mg 13E A7ls
Mgt gxle] AL GFR 10~50 mi/minell e 50%% #3F. GFR
(Q0mi/minell A& 75%S 7ol $ck. Colchicine®] 2%
GFR <10 mimin oA 50%8 #ealq B4 55 ¢t &8s
N 7|7k AMRsER A7)7h AMSE mdflof $oR), Uricosurie
agent ¢! benzbromarone & GFR 30~59 ml/min A% &%
T ARAH Aol AMRE & 4 o,

Drug dosing in patients with chronic kidney diséase

L 2 8 )

uby T fAolA] obg AMEe] WME EAle W 49l
Qo] T 7150 w2 A o] olfAlR] gotA B
Lol okE AW Al ofEo] oidh AT ghe]] it gEe
Fo] Z|Agkch webd ok A Aldle 2E SAelM 3R
7ol dig Brieh WA - AP AR A 5§ T
oREE miofRlof 8fal o)of wheh MUY §F 2Ho| ol Ao}
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Table 4. Statins: dosing requirements in patients with chronic kidney disease

Drug Urinary excretion Dose adjustments based on degree of renal function
Atorvastatin (2% No adjustment needed

Fluvastatin 6% 50% reduction in GFR { 30 mL/min/1,73m"

Lovastatin . 10% Use with caution in GFR { 30 mL/min/1.73m*
Pravastatin 20% Starting dose {10 mg/day in GFR ¢ 30 mL/min/1.73m’
Rosuvastatin 10% Starting dose <5 mg/day in GFR { 30 mi/min/1.73m*
Simvastatin ’ 13% Starting dose <5 mg/day in GFR < 10 mL/min/1.73nm?

GFR = glomerular filtration rate

_281_



Hyun Woo Kim

and Cockeroft—Gault equations in the estimation of GFR
in health and in chronic kidney disease, J Am Soc
Nephrol 2005:16:459-66.

8) Davies G, Kingswood C, Street M, Pharmacokinetics of
opicids in renal dysfunction. Clin Pharmacokinet
1996:31:410-22.

9) Murphy EJ. Acute pain management pharmacology for the
patient with concurrent renat or hepatic disease, Anaesth
Intensive Care 2005;33:311-22.

10) Nephrotoxicity of non—steroidal anti—inflammatory drugs.
Lancet 1994;344:515-8,

11) Gambaro G, Perazella MA. Adverse renal effects of anti—
inflammatory agents:! evaluation of selective and
nonselective cyclooxygenase inhibitors. J Intern Med
2003;253:843-52.

12) Chandna SM, Farrington K. Residual renal function:
considerations on its importance and preservation in
dialysis patients. Semin Dial 2004:17:196-201.

13} Kappel J, Calissi P. Nephrology: 3. Safe drug prescribing
for patients with renal insufficiency. CMAJ 2002;166:473—
7.

14) Carter BL. Dosing of antihypertensive medications in
patients with renal insufficiency. J Clin Pharmacol
1995:35:81-6. '

15) Haneda M, Morikawa A. Which hypoglycaemic agents to
use in type 2 diabetic subjects with CKD and how?
Nephrol Dial Transplant 2009:24:338-41.

16) Salpeter SR, Greyber E, Pasternak GA, Salpeter
Posthumous EE. Risk of fatal and nonfatal lactic acidosis
with metformin use in type 2 diabetes mellitus. Cochrane
Database Syst ReviCDC0O2967.

17) Snyder RW, Berns JS. Use of insulin and oral
hypogilycemic medications in patients with diabetes
mellitus and advanced kidney disease. Semin Dial
2004:17: 365-70,

18) Marks MI, Hirshfeld S. Neurotoxicity of penicillin. N Engl
J Med 1968;279:1002-3,

19)  Gibson TP, Bland JA.
Imipenem/cilastatin: pharmacokinetic profile in renal
insufficiency. Am J Med 1985;78:54-61.

20) Harper CR:, Jacobson TA, Managing dyslipidemia in
chronic kidney disease. J Am Coll Cardiol 2008;51:2375—
84.

21) Hande KR, Noone RM, Stone WJ. Severe allopurinol
toxicity. Description and guidelines for prevention in
patients with renal insufficiency. Am J Med 1984.76:47-
56. : ’ .

22) Wallace SL, Singer JZ, Duncan GJ, Wigley FM, Kuncl
RW. Renal functionpredicts colchicine toxicity: guidelines
for the prophylactic use of colchicine in gout. J
Rheumatol 1991;18:264-9,

23) Fam AG, Difficult gout and new approaches for control
of hyperuricemia in the allopurinol-allergic patient. Curr
Rheumnatol Rep 2001;3:29-35.

Demetriades JL,

- 282 -



