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Monitoring Drug Therapy *>
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€ ol &3l &87] 4B HAYS AR E 5 Uk

a2y 7] A 85 = Al ARE-A] clinical end point & F F - gl o
o, o] & FEelAE YA LA L 2P Al YF F=& FHA= Al F
L3t} o792 F¢- ¥4 A5 BX e A& clinical end point2 4 F-4}
U SFY AL EF Yo, A UAT SR dyta e e FXA19 449
- T71 60-80] /0] o, 2] ¥ 5 ollAl= 1108]/3F ol2kx ¥4 gk Y7 g
L2 A8F YFTEE T T8 Fe o gL $550] 942, poor
compliance, 2] £ of] o 3t Wh-3-o] F- A Hejcta Azpdof &F2HE ¢sliAfolth

FHEYA = F A8 wa 53] 3 of= proarrhythmiaz} ¥4 7} = 3 9l
A B2 o] F % A mA] Y Y4353} $7] Holter monitoring, $-5-73A 3
71 PAE 830 Y ESEE SFY N X AABH. S LT
S FHHe 2 B ol gt
715 Aol Batoll A AFE S ¢ 87 A 22 IA oS3 o) i F
st :

A

1. 734

2.3 59|

3. % YA

4. YJAF 2 &8A

5.% 3 9 gaLaA
6. A E T 2| 24

L A1 A 10

7l gl A A 20000 o] 4 S YA AVEA x| 2] AL s o] St} oY
Yae A2 $£4Y 271 ohieh AR BRolA 277 toned ZH2AA 4
29 YR URFE L 715, renin Eu]of o2& FEH 7)A5, Y=o Y&

_— 54,_



1857 -(3)

renin-angiotensin-aldosterone W3- 7 A A # £,
Y7lge £ A digoxin 75%7F ¥ 2 8 WA E 2, 25% & ZHll A A T
Aol digoxing] ¥H7H7] 30-45X] Zho]ut, A1SA Takofl A= T2.96A1 ZEo| k.
webA] Y4 8 2] 25 E(steady state)ol] sk A 7HE A UellA] 5-1090] 1L,
AR BAollA = 15209 0] T

Digoxin®] 222 245kl 7b¥ 528 A& 417]350| . Digoxin & 414
3 Fujo] S| AME wAs)7] whEo] GFRo] digoxing] 413} vj4-& 4 Gt
G AL oPT}, e A)E AR BApo Al digoxing] FE L A7} Yo]
creatinine clearanceo]] 37 3+ f-x] -2k 2431 7] 93} nomogram- o] &-3}=
Z1& A YstA] ¢t Yuba 2 8 creatinine clearance 7} 50mi/min o] &} o 74X =
digoxin o] &2 A=A ¢k gl

AT U3 VAN E 5HF) 0.125mg §7]-8 3.2 2 Al 2fste] 9% Digoxin
Aol 2] A3t §3& 28 ks AT ¥7kA] dgeltt o] g2 ARE &
Ztoll = o33 o] 23 ¥ gl

creatinine clearance approximate digoxin dose
10-25m}/min 0.125mg/day
26-49ml/min 0.1875mg/day
50-79ml/min 0.25mg/day

Quinidine, verapamil, nifedipine 3 amiodarone £A) o] 53} digoxin X} &
RSN st oS ok-& APl digoxin 898 ZHbalok Tk
YA Asla o]} (53] K, Mg*), 2] AF42, hyperadrenergic stateo]] 2} 8} digoxin
o #7Hgo] etatgs gtk

F2-& digoxing] total body storeE 9] 2} ¢} A 7} A]7]A] =t} T4 AlE
G A$7 Bapel A SHE0.125mg, 5 52 AR 0] Ak 1 gink. o] S
A S22 AlATH A steady state(YH 2] B5-E)oll D317 ) #A=30Y
ol et $4 BUE FAUMGAE Hafol shof, ol FHF BAsHE A
A (K*)°]5-2-2 body glycoside store7} Z-7}8te Z1E 5] 517] ¢JsiA o]t} _

E Y FHA A heparin® Y3 B3 2 BAS 2R RS A}
AlA digoxin 3 $E=F 7L Q7] el Eoll 4 F digoxing] Y355 B
Feolg 2t
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oJutx o 2 Flo]| Al tjA}E]| = &4 o A-lidocaine, mexiletine, amiodarone,
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1) Procainamide '2'>2)

A A}l of| A] procainamide 2] 50-60%+< & & A= 1, 7-24% =
polymorphic N-acetyltransferasco 2} 5} N-acetyl procainamide(NAPA)Z A} t}.
Procainamide 8] ¥}7}7]= 442 3] Zdo[ut A1 8- BrAlef A= 8441 2 2 S7t
Yot NAPAS] 4 9177]5 6-8A1Tbelut A1 BRfoll A 35704122 2 o]
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£ o} det.
2) Disopyramide '¢1%2

of A ul-2 N-dealkylationo]] &) 3} tALE] 2 50%E A o2 v g}
¥17}7])3= ¢F 8A] 7}o] o], GFRo| 40ml/min o]3} & 7}4-3} A disopyramide2] 4144
AE 32T A0t Tt (8.3-43A17h). webA AR BN S@2E U T
Q747 9] 27 o] W3t

Whiting 3! Elliott 52 creatinine clearance?} 8ml/min o] 3}l $2}oi| A
150mg-g- olf 24A] 7}, 75mgg 12A] 7F = 50mg-$ 8A| ZH TH o8 R ¥ S A ¢
sk glch A7) 5 elzt 9 A ¢ ALl A& 150mg 124] 7ot 100mgS- 84
Ziojet S8 4 gt

3) Encanide '*%"
Zb A XY cytochrome P-450 systemof] o 8 chA}LE] B, ¥E7}7] & 2-3X] 7}o]
o} Q139 k7% oA = F- 22 2 & cytochrome P-4500] 2 3 =] o] ¥+717] 71 10-12
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IV. 2452 o] 22
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V. 83y A
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t}.

* potassium-sparing” 0] 5z 49} 7to] AHLEIAIE obsiv], BF B2 E 5] Yo}
o BTt LLFYZS $Yo) 2] WhEolt.

VIIL 3-5-31A] R ¥3-8-34 ‘
O] SE A BAl A S22 H L ¢ I glovt 55 Bl 2L




H&5Y¥-(3)

A A glovg o8 g8t E3] YA 2FE-ZF quinidine, amiodarone,
allopurinol g aspirin- warfarin®] 23 9 g4-& 27} A|7] 2.8 warfarin §-LA] =
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DRUG

Adrenergic modulators
ond blockers
Clonidine
Guanethidine
Methyldopa®
Prazosin

Reserpine

Angiotensin-converting
enzyme inhibitors
Captopril

Enzlapril
Lisinopril

Antiorrhythmic agents®
N-Acetylprocainamide

Amiodarone
Bretylium
Disopyramide
Encainide
Fiecainide
Lidocaine

Lorcainide
Mexiletine

Phenyioin
Procamarmde

_ Quinidine

.Tocainide

Beta blockers"';-; A
- Acebutolol -
% Atenolol = ¢

* Labetalo]l .
Metoprolol |
Nadolol
Pindolol
Propranolol

.- Sotalo!
" Timolo!

.

Calcxum-channel
blockers ",
‘Diltiazem .-,
_Isradipine
Nicardipine
Nifedipine _,
Nimodipine ~

" Nitrendipine -
" Verapamil -

: Hepauc .

. Renal

Renal (hepahc)

Renal N

Hepatic
Renal .

Hepatic (rena]]
Hepatic

Hepatic *

=)

TABLE 1 CARDIOVASCULAR DRUG THERAPY IN RENAL DISEASE
PHARMACOKINETIC PARAMETERS ADJUSTMENT FOR RENAL FAILURE
Plasma CFR
i A
Elimi Hait-lite Protein  Volume of {ml/min}
and Normal ESRD Binding Distribution Removed
Metabolism (hr) (hr) (%) (liters/kg) Method >50 10-50 <10 by Dialysis
Renal 6-23 39-42 20~40 3-6 D U U 50-75 No (H)
Renal Biphasic: ? 0 ? 1 24 24 2438 ?
{nonrenal) 48-~72 and
. 96-196*
Renal (hepatic  Biphasic: 1.4 3-6and <15 0.51 1 6 9-18 12-24 Yes(H, P}
8%-48%) and 5.8 7-16
Hepatic (renal) 2.3¢ ? 97 1.2-1.7 D U U -U No (H, P)
Hepatic (G]} Biphasic:4.5 =~ 87-320 40 ? D U u Avoid No(H,P)
-and 50-170* :
: I
Renal thepatic) 19 2132 25-30 0.7 D U U 50 Yes (H) ..
. 1 8-24 24-72 - 72-108 »
Hepatic 25-36 40-60 50-60 ? D 100 75-100 50 Yes (H)
Renal 12-36 36-48 0-10 1.2-14 D 100 75 25-50 Yes(H)
Renal 6-8 42-70 10 15-1.7 ¥ U 6 12 Yes (H)
a DU 50 25
Hepatic 3-100 Days U 96 Variable: D U U u No (H)
- 1-148 . . N
Renal (non- 6 {PO) 16-32 6 8 D U 25-50' Avoid' ?
renal 20%) 13.6 (IV)
Renal and 5-8 10-18 5-80 0.8-26 I ~U 12-24 24-40 No{h)
. hepatic
Hepatic 1-3 1-3 71-78 2.7 D U 50 . 23 ?
Hepalic (renal)  14-20 19-26 50 8-9.5 D U U "50-75 NofH) -
hepauc (renal  1.2-2.2 . 1.3-3.0  60-66 1.3-2.2 D U U U  NoH) -
<20%) .: N ’ ‘ - L.
Hepatic ~ 7-13 ? 80-85 6-17 ‘D U U U -1
Hepatic (renal)  8-33 <16 75 5.5-6.6 D U U 50-75 Yes(H), -
Hepatic (rena!) 24 -8 o0 - 0.64 -b. U U - U No(H) .-
Renal (hepatic "2.5-4.9 5.3-5.9 .14-23 14-25 I - 4 6-12 . 8-24 Yes(Hp .
% -24%) - . : LT
Hepahc (renal  5.0-7.2
10%-50%)
) Hepauc (renal) )
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TABLE 1 CARDIOVASCULAR DRUG THERAPY IN RENAL DISEASE Conunusd

I PO P, = =0 w e et i e £ e i ey = s

PHARMACOKINE“C PARAMETEBS e - .- ADJUSTMENT FOR RENAL FAILURE
e e e . P GFR
- e difg oz, Plasma - e i
Eimination . . Halffite 2. Protsin  Volume of : {ml/min)
.- and . «-. Normal . . .. ESRD  Binding Distribution o Removed
LDRUG - o Metabolism” (hr) - thr) - (%) Uiers/kg) Method - >S50 10-50 <10 by Dialysis
‘ Cardiac gl\cosxaes H S e AR < ST R
Digitoxin Hepatic {repal} 143-200 .= ! -210 R~ I 0.6 . D ..U U 50-75 _1\1001.F!
Digoxin - - Renal - - . 36~44 . B0O-120' 20-30 5-8 . D . U 25-75 10-25 No (H. P}
. {nonsena! - . . ..l L1 36 48
. i 15%-40%) s
Vosodilators - . . s N T T e R AR -

Diazoxide .- Renal (hepatic) .- 17-31 . >30. >90 02-03 . D u: U Yes {H, P)
 Hydralazine .- “Hepatic - 5 " 20- 45 C. T 7-16 - | 8 No (H, P)
: e " {pobrenz)) o ceete - -

. Minoxidil = - Hcpa(ic. . Yes{H)

Scdmm mlroprussxde Noorenal - Yes (H)*
Agem.c used for h)'perh

poproteinemic - UL
. Choles\vranme © Not absorbed —

CloSbrate Hepatic (renal) No (H)
> Colestipol ~* * Not absorbed S
Gemfibrozil *~ " Renal (fecal} " 7
. Lovestatin - Hepatic . ot

Nicotinic acid . Hepatic (renal) s ?

€ v e e 2 Y bt e e + o s 60 2 e

From Beanet!, W. M. Drug therapy in renal disease. In Rubenstein, E., and Federman, D. D. (eds.): Scientific American Medicine. New York. Scientific
American, Inc. 1950,

* Biexponential pharmacokinetics.® Proi d hy ion due tor ion of active metabolites in severe renal failure.© T, ,increased to 6- 7 hrin congestive
heart failure. T,,. may be prolonged in hearl disease. or with reduced hepatic blood flow, or both ¢ In praciice. a combination of dose and interval adjustment may
be necessary. ¢ T,,, may be prolenged in hear! disease, or with recuced hepatic blood flow, or both. * In practice, a combination of dose and intesval adjustmen:
-nay be necessary. ' No specific data in ESRD. ¢ May be able 10 1reat poisoning with hemodialysis. * Hemodialvsis with low potassium bath may be efiective for
poisoring.* Drug or aclive meiabolite withiong Ty, sccumulates iz ESRD. ! Volume of Cistribution and 102} bedy clearance decrezsed in ESRD. * Need to monitor
thiocyanate fcvels 16 keep <310 mz/di: ¢, . for thiscyanate is 1 wik: thiocyanate dialvzable. ! Daily Gose should not exceed 8.5 gm for each gram/é! of serum
aloumin.

T.s2 ™ bioiogica! half-lile; ESRD = end-stage renal disease; GFR = glomerular filtration rate: | = Interval extension method of dosage adjustment in hours
beiween maintenance doses: D = dose reguction method of dosage adjusiment in per cent of tsual maintenance dose; H = hemodialysis; P = peritoneal dialys:s:
U = unchanged.




