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A Variation of Pharamcokinetic Parameters of Digoxin in Elderly Patients
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Abstract — The elderly patients are the most frequent users of digoxin because of increased prevalence of the two primary
indications for digoxin therapy, atrial fibrillation (AF) and congestive heart failure (CHF). This study vsas performed to
observe a variation in digoxin pharmacokinetic parameters in advancing age and changing kidney function. and to compare
the measured clearance with the calculated clearance. The 123 drug monitoring records of inpatients who had achieved
steady state concentration of digoxin at a tertiary hospital from April 1999 to October 2001 were reviewed. In advancing
age, measured digoxin clearance, volume of distribution and creatinine clearance were reduced. Compared with the cal-
culated digoxin clearance, the measured digoxin clearance was more reduced in patients without CHE Espzcially, in elderly
patients without CHF the measured digoxin clearance was lower than the calculated digoxin clearance. In contrast to non-
CHF patients the measured value was greater than the calculated value in all CHF patients. Findings from this study indi-
cate that the calculated digoxin clearance in elcerly patients without CHF substantially overestimated th: true cleerance.
Thus, it appears that the use of calculated digoxin clearance to estimate serum digoxin concentration may result in under-
estimation of the true serum concentration in a number of elderly patients without CHE
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Table I— Characteristics and pharmacokinetic pararieters for patients included in study

total non-CHF CHF
Number 123 68 55
Age (year) 64.9 = 14.0 68.1 = 10.9 61.1 * 16.4%
Weight (kg) 56.1 = 10.6 56.3 = 11.06 55.8 * 9.9
Daily dose (mg/day) 0.17 = 007 0.12 = 0.05 0.24 = 0.004%
Cpss (ug/m)) 0.9 = 0.4 0.8 =04 0.98 = 0.3*
Serum creatinine (mg/d/) 13 18 1.8 =23 0.8 = 0.2¢
Creatine clearance (m//min) 60.7 £ 265 50.8 £ 25.7 729 + 22.2%
Tyjp(hr) 57.7 = 424 9.6 + 3.1 43.1 = 13.2%
Ke (r') 0.016 = 0.007 0.014 = 0.008 0.018 = 0.007*
vd (kg 7.2 * 14 6.6 = 1.4 7.9 = 1.1%
Digoxin Clearance (m//min) 106.1 * 59.7 87.2 *+ 62.8 1294 = 6.47
Digoxin Clearance (m//mir/) 19~ 11 1.6 * 1.2 2.4 + 0.9%
Caculated digoxin Clearance (mj/min) 90.3 ™ 26.6 95.4 = 29.1 84.1 = 21.7¢
Caculated digoxin Clearance (m//mir/kg) 1.6 = 04 1.7 = 05 1.5 = 0.3*

Data are expressed as mean*SD. CHF : Congestive heart failure, *p<0.05 vs non-CHF group
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patients.

ol9] oFFet4] wi/fWpize] Hgh> Table Ix} v =g
Fig. 1914 4153 CHF non-CHFA #¢2 uHe o]+ CHF
7b o] @S Tl 2AE o A% 2 5] Wit
off Z1of wh: S vlws] o, F Ao - FAIsh
A 353 A8 Aik(Table D7F A5 Alg]d BE o)
A freldol] lerie 7 ee] B4 AR gErk 21 o]
F 5 g o] Yolgh Cerdll Wi o8t uizia=e) 2}
olir yHHsIGith

Lojof hE ofEEt nHIftHS st
Rl AR Alo]g] okgdl 4wt X0l
o}R 7] YElA 65Mli 71FELE T % (el
b, ke R 1]l AdRlolEt He )0 Evk(Table
). w912 Hyjoli= 75.8=6.440117 AJ2le] HFjo = 53.3

J. Pharm. Scc. Koreu



1eR18EellA] Digoxin 8] 2R vl st 33

Table II — Comparison of elderly patients (65 < year) and younger
patients (65>year)

65>year 65 < year
Number 59 64
Age (year) 533 ¥ 102 75.8 = 6.4*
Weight (kg) 589 * 11.3 535 * 5.5%
Daily dose (mg/day) 0.19 £ 007 0.16 *~ 0.08*
Cpss (ug/ml) 08 03 09 =04
Serum creatinine (mg/dl) 15+ 21 12 = 14

Creatinine clearance (m//min) 669 * 257 55.0 + 26.1%

Ty, hr) 502 * 25.7 64.61 = 52.7
Ke (™ 0.017 = 0.007 0.015 * 0.008
vd (kg 74 £ 15 6.9 * 14
Digoxin clearance (mj/min) 1205 £ 573 92.8 = 59.1*
Digoxin clearance (m//min/kg) 21*+12 1.7 £ 11

Calculated digoxin clearance (ml/min) 95.0 * 24.0 86.0 * 28.3
Calculated digoxin clearance (ml/minkg) 1.6 * 0.4 16 * 04

Data are expressed as mean = S.D. *p<0.05 vs 65>year group.
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Table III — Comparison among the various degrees of renal function

Cer > 50 10 < Cer<50 Cer<10
Number 84 32 7
Age (year) 61.6 = 14.3 73.3 = 10.9% 674 7.8
Weight (kg) 578 £ 91 49.9 + 11.6* 634 £ 7.0
Daily dose (mg/day) 0.2 = 0.07 0.1 = 0.06* 0.05 * 0.02*%
Cpss (mg/m/) 09 = 03 1.0 * 0.4% 08 ~ 05
Serum creatinine (mg/d/) 08 =02 13 = 0.7% 8.1 £ 24%
Creatinine clearance (mil/min) 74.1 = 18.7 37.1 * 11.3* 7.5 * 2.2%
Ty (hr) 51.1 = 25.7 59.0 = 28.3 131.4 * 127.9*%
Ke (hr'™) 0.016 ~ 0.01 0.014 = 0.005 0.009 = 0.007*
Vd (Ukg) 7.8 = 1.0 6.1 = 0.9% 4.2 * 0.15*
Digoxin clearance (m}/min) 1244 ~ 59.8 71.3 * 34.0% 454 * 39.3*
Digoxin clearance (m}/min/kg) 22 =12 1.5 * 0.7* 0.7 = 0.5*
Calculated digoxin clearance (m//min) 1.8 = 04 14 * 0.3% 0.9 = 0.05*
Calculated digoxin clearance (ml/min/kg) 100.5 = 23.3 70.6 = 19.8* 58.3 = 10.3*

Data are expressed as mean S.D. Ccr : Creatinine clearance *p<0.05 vs Ccr> 50 group
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Table IV - Comparison of elderly patients and younger patients, respectively with and without CHF

non-CHF CHF
65>year 65 < year 65 < year 65>year
Number 27 41 32 23
Age (year) £7.1 63 75.3 £ 6.2* 50.1 = 11.8 765 = 6.7*
Weight (kg) €02 + 13.2 53.7 = 8.6* 578 * 94 532 = 104
Daily dose (mg/day) €.12 + 0.05 0.12 = 0.06 0.24 = 0.03 0.23 = 0.05
Cpss (ug/ml) 0.7 =04 09 £ 04 0.9 * 0.2 1.1 =03
Serum creatinine (mg/d)) 2330 1417 09 £0.1 0.7 = 0.2*
Cer (mJ/min) 54.1 + 287 48.6 = 23.7 777 £ 170 66.4 = 26.8
T, (hr) 59.2 £+ 33.7 76.4 * 62.2 426 * 123 43.8 = 14.6
Ke (hr'h) 0.015 £ 0.008 0.013 £ 0.008 0.018 £ 0.0053 0.018 = 0.007
vd (kg 6.7 £ 1.6 6.5+ 13 80=*10 76+ 13
Cligigoxin (m/min) 103.9 £ 70.0 76.2 £ 55.7 1345 £ 9.8 1224 * 4.3
Cliigoxin (mi/min/kg) 18+ 14 14+ 1.0 24109 2310
Calculated Clygoy, (m//min) 102.2 £ 29.2 90.8 £ 28.5 889 * 16.6 773 = 26.2*
Calculated Cldigoxin (m//min/kg) 18 £ 05 1.7 £ 04 16 £ 0.3 14 = 04
Data are expressed as mean*SD, *p<0.05 for each pairs
Table V — Comparison of pharmacokinetic parameters dependent on renal functional difference
non-CHF CHF
10 < Cer<30 Cer = 50 10 < Cer<50 Cer = 50
Number 25 36 7 48
Age (year) 715+ 114 65.9 £ 10.7 79.6 = 5.7 584 * 15.8%
Weight (kg) 515 * 125 58.3 £ 8.5* 443 T 45 575 £ 9.5*
Daily dose (mg/day) 0.12 + 0.04 0.13 £ 0.05 0.21 * 0.06 0.24 £ 0.03
Cpss (ug/ml) 09 *+ 0.4 08+ 03 14 02 0.9 + 0.3*
Serum creatinine (mg/d)) 14 £ 07 0.8 £ 0.2*% 0.9 = 0.06 0.8 +02
Cer (ml/min) 358 = 11.2 69.6 £ 16.8* 417 £ 116 775 * 13.5%
Ty, hr) 61.9 = 31.1 62.8 + 32.8 485 + 10.2 2.3 £ 135
Ke (hr'h) 0.014 * 0.006 0.015 £ 0.009 0.015 £ 0.003 0.018 £ 0.007
vd (/kg) 6.0 £ 09 7.5 = 0.9*% 6.7 £ 0.6 8.0 £ 11*
Cliigoxin (m/min) 70.1 = 36.3 107.3 = 73.5* 75.5 £ 25.7 137.3 + 43.5%
Cligoxin (mi/min/kg) 14 £ 08 19+ 14 1.7 £ 04 25+ 09*
Calculated Clygoy, (mi/min) 75.7 = 18.6 116.3 = 19.3* 52.1 £ 119 88.7 £ 13.7%
Calculated Clygoy, (mi/min/kg) 15 £ 03 2.0 £ 0.3* 12 £ 02 16 £ 03*

ata are expressed as mean+S.D. *p<0.05 for each pairs

Table VI - Differ-ence between measured digoxin clearance and
calculated digoxin clearance

mean £ SD

P value

measured digoxin clearance-

+
calculated digoxin clearance 0310

P<0.05
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Fig. 2 — Correlation between digoxin clearance and age in CHF
patients.
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Fig. 3 — Correlation between digoxin clearance and Cer in younger
patients without CHE
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patients without CHE
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Measured Cl :y = 2520 + 0002 % ( r = Q036)

Caletdated Cl -y = 0827 + 0012 x ( r = 0O7B)
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Fig. 5 — Correlation between digoxin clearance and Cer in younger
patients with CHE
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Fig. 6 — Correlation between digoxin clearance and Ccr in elderly
patients with CHE
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