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Abstract

Appropriate pharmacokinetic parameters for designing the dosage regimen of digoxin in Thai patients
Yupaporn Preechagoon”, Nattida Channara®, Sureerat Khuanma®
IJPS, 2013; 9(2) : 72-78

Digoxin is a cardiac glycoside and is one of the most frequently prescribed drugs for the treatment of atrial
fibrillation and congestive heart failure. The drug has a narrow therapeutic index, complicated pharmacokinetics
and the dose relates to toxicity. An appropriate dosage regimen is necessary in the treatment. Parameters in a
Thai population at Queen Sirikit Heart Center and Srinagarind Hospital, Khon Kaen, from a previous study, such
as CL/F (L/h) = 0.122*CrCL, Ke ("'hr) = 1.93 and Vd/F (L) = 403, were compared with the general parameters.
The study was performed in 51 Thai patients (127 digoxin blood samples) who were aged of 20-65 years old with
measured serum creatinine levels (SCr). The concentrations calculated from the two types of parameters were
compared. The result showed that the serum concentrations calculated from population pharmacokinetic parameters
in Thai patients could be estimated more accurately than those calculated from general parameters (MSE 1.01 and
1.85, respectively). Moreover, 36 of the 51 patients who had creatinine clearance (CrCL) in the range of 33.38-
86.70 ml/min were found to have estimated concentrations that were closer to the measured concentrations. The
results of these 36 patients were more accurate than total of 51 patients (CrCL of 16.14-90.51 mi/min) when using
parameters from population pharmacokinetics than parameters from the general study (MSE = 0.89, 1.01 and 1.53,
respectively). The finding concludes that the parameters from population pharmacokinetics in Thai patients can
be used to calculate serum concentration at steady state (Css), estimated loading dose (LD) and maintenance
dose (MD) more accurately than the general parameters, especially in Thai patients who had the characteristics
of diagnosed cardiac disease, are 20-65 years old, and have measured serum creatinine and CrCL ranges of
33.38 - 86.70 ml/min.
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CL/F = 0.122*CrCl L/h

Vd/F = 403 L
Loading dose
First dose
LD (mcg) = Coesire” Va
T

Incremental Loading dose

IncD (mcg) = (Caesire =Copserve) * Vg
S'F
Maintenance dose
MD (mcg) = CL* T *Css
o
Non-steady state
Cp max,n (ng/ml)= S*F*D (1-e_nker )
vd* (1-e* )

Cp min,n (ng/ml) =

Steady state

-ke
Cp max,n * e

Cp ss,ave (ng/ml) = S*F*D
CL*T
K, = cl/vd
tir = 0.693 / Ke
LD fa loading dose (mcg)
IncLD fa LD Avmndn luiwaldldanududunas
gifaInIy
MD #a maintenance dose (mcg)
A o =) dl v
- fla sxduenludanidasnis (ng/ml)
esire
A > =) dl a 2
fia szauenludeafiaraiale (ng/mi)
observe ' .
A > v v a =
Css fla s=iuanudntuvasenianizesf (ng/mi)
N fia Swnasenlien (@39)
a e . 44 das
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(ng/ml)
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vd fla Yunesmanizanadivesen (L)
fla Salt factor=1
fia Bioavailability factor Tag Tablet 0.7,
Capsule 0.95, Elixir 0.85, IM 0.8

CL fla an1Inndaen (L/hr)
k fla ansnaesnIindaen (hr')
T fa Travesnwenluudazasa (hr)
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51 7918 MSE = 1.01 MSE = 1.85
36 318 MSE = 0.89 MSE = 1.53

nnnsnansans unsduiulainnig
I nfitaasanindrawaaasvasenddandul
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CL/F (L/h) = 0.122*CrCl, Vd/F (L) = 403
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LD (ng) = Cdesire* Vd
S*F
MD (mcg) = CL* T *Css
S*F
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@087 1% WINABINIANNITNT WU I8N
lunszusmfaarindy 0.5 ng/ml azl# LD 200 mcg/day
(@5197 3) lagmafienilegmsuustiussldsnssely
fia 129 250 - 1500 mcg/day ™ 2™ uagringadns
Iszduonlwdaafianizwiniuasi 0.5 ng/ml 9zl
MD = 62.5 meg/day lagnunafisniilatinsumnssinuas
1a8198413 Ao 129 125 — 500 mcg/day (Tatro, 2011)
(@597 4)

WNBLAG: T2V8INIINE Ha S19mefiszay
ma%”aﬂfﬁuluﬂizl,l,mﬁa@ag’lmﬁwmﬁnm Byazfianai
wansnsinluanaulsaiinde masnunlsamladuman
(heart failure) 7292897133011 fa 0.5 — 0.9 ng/ml Lag
mysnslsaraladuliidudné (atrial fibrilation) B39
PRINTINWI Aa 0.8 — 2.0 ng/ml

A15197 3 BLNILULLHRANTIAEN Loading Dose

C (ng/ml)

desired

0.5 1 1.5 2

LD (mcg/day) 201.5 403 604.5 806

Round dose

200 400 600 800

(mcgl/day)
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A13190 4 §I9E19LULBHUNNTIREN Maintenance Dose

BW(kg) 40 50

desirea (NG/MI) 0.5 1 1.5 2 0.5 1 1.5 2
MD (mcg/day) 58.56 11712  175.68 23424 72 144 216 288
Round dose (mcg/day) 62.5 125 187.5 250 62.5 156.25 218.75 250
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