CHAPTER 1V

RESULTS AND DISCUSSION

/
Characteristics of the patients and dosx‘g/;fi;ggimen
. .

The patients !vil)t,h h failigre taking digoxin who met the criteria of
this study were evalu);({;lg‘hty t}u'ee patients who were admitted in the

P2 "énts‘ of th'n‘éardiology clinic were analyzed. Table
4

hospital or were the ou

III showed the character

cé of | th% patients, table IV showed the dosage
regimen administered to e?éh p‘éltlenf& Mamtenance dose of digoxin was
administered to the pati
blood level, the dosage regnh‘en usuallmé’dcnbed by physician were 0.25 mg
per day, 0.125 mg per day and 025 mgiia‘cﬂday altejrrnately with 0.125 mg per

eﬁs m Jthree gfferent patterns to maintain digoxin

day. The percen 0
concluded in table V| The eighty-three patients studled could be divided into

fages of digoxin were

two groups. One group of patients used only digoxin to control the
abnormalities «of the heart and another group of patients used digoxin along
with other drugs. In this study, 18% of patients (15 out of 83) took digoxin
without othier drigs . 82% (n=63) of patients took digoxin Wwithout other drugs,
(showed' in Table VI and Figure 3). Physici;ms in Chulalongkorn Hospital
tended to use conventional dosage regimen and have not applied

pharmacokinetics to the digoxin dosage regimen calculation.

Patients with heart failure or other abnormalities of the function of the
heart usually use many groups of drug for the best clinical improvement.
Diuretics, Vasodilators, ACEI or other groups of drug are always used
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Table I Characteristics of patients
Patient Number | Sex | Age (year) | TBW' (kg) | IBW? (kg) | Height (cm) |
1 M 62 50.0 62.88 164
2 M 38 53.0 59.20 160
3 M 70 58.0 68.40 170
/,
4 M 68 60:0 66.56 168
5 M 66 52.0 61.04 162
| |
6 M 75 /[ 540 73.92 176
M*/ |
7 Nl S A4 b |58 52.76 153
' L/ R
8 1\/ /’ 36 —=» 830 73.00 175
I\’l/ ;f ‘ 3 .
9 36 A 5310 64.72 166
10 MA 4907 860 73.00 175
11 M 35 . 68.40 170
12 M i £ 61.04 162
13 M 56 800 | '/63.80 165
14 M 76 500. | 66.56 168
15 M 36 480 66,56 168
16 M 68 63.0 68.40 170
17 E 38 50.0 46.42 151
18 F 44 57.0 48.26 153
19 F 42 44.0 51.48 156.5
20 F 71 50.0 51.94 157
21 F 21 45.5 49.18 154
22 F 48 39.0 45.50 150
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Table III (Continuing)

Patient Number | Sex | Age (year) | TBW' (kg) | IBW? (kg) | Height (cm)
23 F 81 47.0 45.50 150
24 F 54 54.0 54.70 160
25 F 39 45.0 49.18 154
26 F 44 $6'4 59.30 165
27 F 63 584 51.94 157
28 F 46 54.5 45.50 150
29 F 48 50.0 48.26 153
30 F & 1= 470 49.18 154
31 F 35" 7?‘.‘_ 490 45.50 150
32 F Y -__';-}%116:.0 54.70 160
33 F 46 ?sy) 61.14 167
34 F lai5sa i i 5838 164
35 F 69 Y 38 26 153
36 Rl 41 51.2 ~ 51.94 157
37 F 48 53.4 49:18 154
38 F 53 46.0 49.18 154
39 M 44 5Ty 66.57 168
40 M 28 46.0 61.04 162
41 M 39 455 61.96 163
42 M 36 48.0 58.28 159
43 M 19 435 70.24 172
44 F 28 47.0 50.10 155
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Table III (Continuing)

Patient Number | Sex | Age (year) | TBW' (kg) | IBW? (kg) | Height (cm)
45 F 50 39.0 51.02 156
46 F 43 413 48.26 153
47 F 34 63.0 63.80 165
48 F 23 4 : 61.14 167
49 F 60—~ [ 395 48.26 153
50 F_{e277/JI\ {520 46.42 151
51 Eedl S/ i 430 49.18 154
52 B /& r :42.0 51.94 157
53 rd £ a0 47.80 152.5
54 F 21 sl 4380 45.50 150
55 M Sg=| 588 63.80 165
56 i Jgiiee e 36 158
57 M 36 48.0 _i;0.46 150.5
58 M| 68 63.0 | 5349 153.8
59 M 50 60.0 63:80 165
60 F 58 62.0 47.34 152
61 F 67 54.1 53.50 158.7
62 F 56 80.0 45.50 150
63 F 34 51.0 56.54 162
64 M 47 732 68.40 170
65 F 19 48.2 48.26 153
66 F 23 39.0 47.34 152




Table III (Continuing)
Patient Number | Sex | Age (year) | TBW' (kg) | IBW? (kg) | Height (cm)
67 F 21 59.1 54.70 160
68 M 43 60.0 58.28 159
69 F 63 49.0 47.34 152
70 M 17 510 A 52.30 152.5
71 M s | 550 59.20 160
72 M| %6 "'i 50.5 59.38 160.2
73 F A:, A3 [ 4605 28.02 131
74 M ": /27 1 850 73.00 175
75 FA 4 Be | 550 50.10 155
76 F J 25450 Al > 55.64 161
77 F 46 ﬁ;XJO 51.02 156
78 M e 333 59.20 160
79 il 35 47.0 1550 150
80 F | 40 480 | 4550 150
81 F 56 55.5 50.56 155.5
82 M 21 588 59.20 160
83 F 46 46.2 45.50 150
mean + SD F=49 46.07229 + 53.7729 + 55.3264 + 158.6771 +
15.66321 10.10826 8.718039 7.774352
(Range) M=34 (19-73) (38-86.40) (28.02-73.92) (131-176)
1. TBW = Total Body Weight
2. IBW = Ideal Body Weight
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Table IV Dose of digoxin
Patient Dose Patient Dose
Number (mg/day) Number (mg/day)
1 0.25 43 0.25
2 0.25 44 0.25
3 0.125 45 0.125
4 0.125 46 0.125
5 0.125 47 0.25
6 0.125/0.25 48 0.125
7 0.125 : 49 0.25
8 0.25 \\‘\W/ 50 0.125
9 0.25 NNIIf % 51 0.125
10 0 > sy 0.25
11 —53 0.25
12 0.125
13 0.125
14 0.125
15 0.25
16 0.25
17 0.25
18 0.125
19 0.125/0.25
20 0.25
21 0.25
22 0.125
23 0.25
24 0.125
25 0.25
26 0.25
27 0.25
28 0.25
29 0.125
» AusaneningIng o
31 1 0.125
Y 0.25 74 & 0.1.2255
| 5
'sa WA N INgna B
0.125/0.25 *77 0.25
36 0.125 78 0.125
37 0.25 79 0.125
38 0.25 80 0.125
39 0.25 *81 0.25
40 0.25 *82 0.125
41 0.25 *83 0.125
42 0.25

* Patients with adjustment of the dosage regimen

/ alternate with




Table V Percentage of patients taking various doses of digoxin

Dosage of digoxin Total number of patients
(percent)
0.125 mg/day 49 (59.04)
0.25 mg/day 30 (36.14)
0.125 alternate 0.25 mg/day 4 (4.82)

Table VI Percentage of patients taking digoxin with or without other drug

Dmug Number of patients
" (percent)
digoxin — 15(18)
digoxin with/other drugs) | 68 (82)
4 Fin _ Digoxin

Digoxin with other
drugs

82%

Figure 3 =~ Percentage of patients taking digoxin alone and digoxin with

other drugs.
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Diuretics, Vasodilators, ACEI or other groups of drug are always used
concomitantly with digoxin. In this study, 55 out of 83 patients took digoxin
with diuretics, 14 out of 83 patients took digoxin with diuretics and ACEL 8
out of 83 patients took vasodilators and digoxin. In this study, diuretics which
were commonly prescribed by physicians composed of two groups, i.e., loop
diuretics and potassium sparing diusetics. Loop diuretics were prescribed to
22 patients while potassium sparing diufciics were prescribed to 24 patients.
(Drugs used concomitantly with digo_}in werérsdhown in Appendix B) Table VII
and figure 4 showed the vatious groups of drug, total number of patients in
each group and the peréengabe for ead? groups.

1. Serum d.gé/n levels and*the therapeutic range
The serung cqncentrations thlch were required for treatment to
attain therapeutic levels wege 0. 8” to 2 0 ng/ml (Brodie, 1986) When the data
was analyzed. Many palien,ts dlgoxm lgvgls were within the desired range.
Among the 83 patients mclllded in iafﬂ;f_s;-;*s_tpdy, 54 patients (65.06%) had
measured serum  concentration within the thmpgu,tic range, 28 patients
(33.73%) had serunt'level with in the subtherapeutic“‘f:amge and only 1 patient

(1.20%) had serum level with overtherapeutic range.”54 patients’ serum digoxin
levels were classified into yarious; groups ;of, different-concentration ranges

which were showed intable VIII.

All ‘of the 83" patients were followed up-for ‘their clinical results.
The patient was indicated as showing improvement if he or she had not shown
the side effects or the undesired symptom of the present disease. Seventy-
seven patients showed sign of improvement, four patients showed negative

improvement and two patients had the undesired effect from the drug and

symptom of the present disease.



Table VI  Percentage of patients taking digoxin with various groups of

drug.
Drug Number of patients
(percent)
digoxin 15 (18.07)

,/ 55 (66.26)

14 (16.87)

50

30

[ Number of patients

Number of patients

10

Uy

=

gAY

+ACEI

Digoxin+Diu
Digoxin+
Vasodilators

Figure 4 Number of patients taking various drug group with digoxin



49

The clinical result as related to the therapeutic range was also
presented in Table IX.

Table VIII Number of patients with measured digoxin level within various

sub ranges

Measured Digg \M"-: - Number of patients

9

9

10

7

7

7

3

1

1

190-200 o, .

AU RNENINEIN

PIAATUAMINYAE



Table IX Percentage of patients showing clinical improvement in each

group of digoxin serum concentration ranges

Serum digoxin Number | Percentage | Number of | Percentage of
levels of patients improvement
(ng/ml) patients showed
improvement
within therapeutic 54 65.06 50 92.60
levels
-t
subtherapeutic 28 33.73 26 92.85
levels \
overtherapeutic | 1 42450 1 100
levels _’ ;
7

iid dia
All of the sign of showing impipvement of patients were analyzed.
Most of them were the out patlcnts thaf_takmg digoxin with or without other

drugs to control their heart functlon as prescribed w=1th the traditional dosage

regimen by the physic1an During this study, the serum digoxin levels were

drawn at the time and the control of the compliances for the patients as
described before. . Furthermiore, the side-effects, were.monitored. The patients
had taken the drugsforsome period of time before they were scheduled to meet
the physician in the cardiology clinic. \When the patients-stayed at home, they
were instructed to'go immediately to the hospital if they had any sign and/or
symptom of the undesired effects. The out patient of cardiology clinic normally
showed sign of good clinical improvement after some period of time while the
negative improvement was found among patients admitted in the cardiology
ward, four patients were male and two were female. One female was admitted
in the hospital for mild mitral stenosis, aortic regurgitation and tricuspid
regurgitation. The other female patient was twenty-one years old, had anemia
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as her underlying disease and the undesired outcomes came from her disease.
Four patients were admitted with various abnormalities of the heart. During
this study they were suffered from other diseases, unrelated to the heart. One
patient developed influenza, two of them got diarrhea from the amoebic and the
last one was infected by the virus. The side effect of digoxin was observed in
one female patient, she was forty-six years old, developing rheumatic heart
disease. She had severe tricuspid regurgifation with mitral regurgitation and
showned negative improvement. a
2. Serum digoxin Concentration in patient using various group of
drugs concomltantly»'Wlth dlgoxm .
Serum digbxin concentratmns were influenced by other drugs, the
serum concentrations /could be rmcrg‘;t}sed or decreased causing change in

clinical effect in the patient, ;
‘ : <)

ald’ A
Fey 47 ,1"‘;

Diuretics are commonly adxmmstered together with digoxin in the
treatment of congesuve cardlac failure. ngoxm 1s eXcreted principally by the

kidney, largely in an’ unchanged form, and a direct re}atlon between glomerular
filtration rate measuied by creatinine clearance and tubular mechanisms also
appear to play a_significant role. , Alteraction. of .tubular. mechanisms by the
diuretics spironolactone, possibly- inhibited distal tubulaf secretion of digoxin.
Steiness (1974) showed that in nine digitalized*patients with "congestive heart
disease" placed on 100 mg spironolactone daily for 10 days‘showed significant
increase in plasma digoxin concentrations. Since the renal digoxin clearance
approached the glomerular filtration rate of the free unbound fraction in
plasma, inhibition of tubular digoxin secretion was supposed.
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In this study, measured serum digoxin concentrations with or
without other drugs were analyzed. The mean serum digoxin concentration in
the group of patients administered with digoxin alone was 1.136 + 0.2932
ng/ml (means + SD) (n=15) while the mean serum concentrations of the
patients administered with the loop diuretics and the potassium sparing
diuretics equal to 0.8759 + 0.2695 ng/ml (n=23) and 1.0795 + 0.4104 ng/ml
(n=24) respectively. Using analysis of Wariance, comparison between the
digoxin alone group and-he digoxin concdi;litantly with the loop diuretic
group showed significant"difference while significant difference could not be
observed at 95% level of conﬁdi;nce between  the concomitantly with
potassium sparing di etllg group and the digoxin alone as shown in table X and
table XI respectlvely../ £15." T 4

Our data sﬁggeste‘d_,:.:that 15;}h0u1d be more practical to use
potassium sparing diuretics in patients \éiﬂiﬂleart failure to maintain the good
clinical outcome and prevent the undgésmad effect from the increased or
decreased serum m@WMMnsmmgﬁo@ the loop diuretics for a
long time treatment. However Brown et al. (1976) concluded from their study
that the effect of furosemide on the renal excretion of digoxin did not
significantly affect the lexerétion’ of | digoxin' in’ their subjécts (4 patients with
heart disease and 2 volunteers without heart disease). Malcolm et al. (1976)
also presented-that,no need:to alter loading or maifitenancs dose of digoxin
when furosemide 1s also given. Since the mechanisﬁ and the pharmacologic
properties of furosemide, the interplay of the several mechanisms and the
consequent effects on renal handling of digoxin cannot be predicted for a long
term, monitoring of the clinical outcome and the electrolyte balance would be

the useful method for the patients care.
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Vasodilators and the ACEI were the two drug groups which often
used in combination with digoxin to benefit the better controlling of the heart
disease. The drugs may influence serum digoxin concentrations. In this study,
there was no significant difference between measured serum digoxin
concentration of the digoxin alone group and the digoxin with vasodilator
group. The ACEI and diuretics together with digoxin showed significant
difference of serum level with the digox_k:it,.a_l_gne group. Table XII and Table
XIII showed the results. of these gompaﬁséis respectively.  Nevertheless,
further collection in 2 _laiger niumber of patients should be done before any

definite conclusion could be fmade!/ |

3. The serum concentratwnxersus the age and the dosage regimen

The typical paﬁent w1th aﬁverse drug reactions is usually elderly

patients with advanced heart dlsease énd atrial fibrillation, often associated
with pulmonary disease and abnonnal réfnal function. So, the titrating dose to
the elderly must be concentratly consiﬂ?red From this study, the dosage
regimens were classified into three pattems Tlié_fpatlents age and the

measured serum ‘digoxin concentration were al_;al’yzed under the dose
administered. The result and the analysis of variance in patients aged 20-60
years and above 60 years were shown for the dose 0.125 mg per day in table
XIV , XV, XV1. "Table XVII, XVIII, XIX,"XX were' the results of the dose
0.25 mg per day in patients aged <20 years,“20-60 years and_aged above 60
years and table XXI, XXII were for‘the dose 0:125 | alternate'with 0.25 mg per
day in patients aged 20-60 years and above 60 years respectively. Significant
difference were found in patients’ age and the measured serum digoxin level

among the dose 0.125 mg per day at 95% level of confidence.



Comparison of the measured serum digoxin level in digoxin alone group

Table X
and digoxin with loop diuretic group.
Digoxin alone Digoxin with loop diuretic
Patient Number ~ Measured digoxin level Patient Number Measured digoxin level
(ng/ml) (ng/ml)
7 0.84
9 0.80
10 1.10
11 0.77
14 1.12
19 1.03
20 0.72
21 1.17
23 0.94
29 0.80
30 0.51
37 0.41
57 1.31
58 0.36
59 1.05
mean + SD 0.66
(Range) 1.03
1.21
1.19
0.99
0.67
0.59
0.8759 + 0.2695
(0.36 -1.21)
ANOVA
Source
Between !ﬂ .59 [V
Within 2.7309 0.078% - UE]
9




Table X1 Comparison of the measured serum digoxin level in digoxin alone group
and digoxin with potassium sparing diuretic group.

Digoxin alone Digoxin with potassium sparing diuretic
Patient Number  Measured digoxin level Patient Number Measured digoxin level
(ng/ml) (ng/ml)
7 0.47 2 1.32
9 1.32 18 0.90
10 1.00 yJ 0.79
11 1.3Q0%8 25 1.52
14 10 26 1.52
19 1.04
20 0.70
21 1.41
23 0.97
29 1.80
30 - 0.86
37 0.94
57 0.86
58 0.72
59 0.73
mean + SD 0.50
(Range) 2.11
1.61
1.37
1.00
1.37
1.08
0.53
1.14
1.0795+0.4104
(0.50-2.11)

AnoVA ﬂ‘lJEJ’WlEJ‘V]‘ﬁ‘WEJ’]ﬂ‘ﬁ

Source MS P Prob Fcnt

o maﬁ?ﬁﬁi‘éu Tl iTEAT




Table XII Comparison of the measured serum digoxin level in digoxin alone group
and digoxin with vasodilator group.

Digoxin alone Digoxin with vasodilator
Patient Number ~ Measured digoxin level Patient Number Measured digoxin level
(ng/ml) (ng/ml)
7 0.47 1 0.88
9 1.32 3 0.74
10 1.00 <l 6 1.21
11 1.30_ 4% ; 8 0.63
14 0.98
19 1.45
20 1.16
21 1.23
23 1.0350. + 0.2763
29 (0.63-1.45)
30
37
57
58
59
mean + SD
(Range)
p il "
JI;A JJ e
ANOVA

Source df

Between 1

Within 21

Total

ﬂumwﬂmwmm
amaﬁmmummmaa




Table XTII Comparison of the measured serum digoxin level in digoxin alone group
and digoxin with diuretic and ACEIL.

57

Digoxin alone Digoxin with diuretic and ACEI
Patient Number ~ Measured digoxin level Patient Number Measured digoxin level
(ng/ml) (ng/ml)
7/ 0.47 2 0.91
9 1.32 : 27 1.55
10 1.36
11 0.75
14 0.66
19 0.65
20 0.62
21 0.77
23 1.10
29 0.73
30 0.83
37 0.45
57 0.37
58 0.58
59 (0.8392+0.3303)
mean + SD (0.37-1.55)
(Range)
ANOVA
Source df
Between 1

IR TUAMINYIAE
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Table XIV ~ Measured digoxin steady state level in patient aged 20-60 years
after taking digoxin 0.125 mg. per day

Patient Number Age (years) Measured digoxin level (ng/ml)

=23 ‘

7 0.47

24 0.79

29 0.67

31 0.70

36 0.94

45 0.41

46 0.50

48 0.51

50 0.41

54 0.36

55 0.66

56 0.65

60 0.62

i A m*nw wmm”
AR ﬁﬂ‘TﬂJN ’TJWEI’I;EEEJ

75 36 0.99




Table XIV  (Continuing)

Patient Number Age (years) Measured digoxin level (ng/ml)
78 47 0.53
79 35 0.59
80 0.45
82 0.37
83 0.58
mean + SD 0.6874 + 0.2605

3265 |
LN ‘\
b \\\
y “
; \
! of

]
¢

AULINYNINYINT
PRIAIATUAMINYIAE



Table XV Measured digoxin steady state level in patient aged above 60
years after taking digoxin 0.125 mg. per day

Patient Number Age (years) Measured digoxin level (ng/ml)
n=7
3 0.74
4 0.84
5 0.80
16 1.45
23 1.31
51 0.75
72 121
means + SD 1.0142 + 0.2991
Table XVI  Comparison of the goxin steady state level after
ANOVA
Source ﬁ'u EJ ?W ﬁmg wm ﬂ ‘i Ferit Prob.
Between 05734 ¢0.5734 1.9063 4,18 0.0088

witich| W’%&\"Iﬂsﬁsﬂﬁd%’]? neae

Total 9 2.6042
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Table XVII ~ Measured digoxin steady state level in patient aged <20 years
| after taking digoxin 0.25 mg. per day

Patient Number Age (years) Measured digoxin level (ng/ml)
3
43 \ ' 0.72
65 —_—a - 0.66
70 | — 1.03
means + SD : T 0.8033 + 0.1985

|
‘!

j —
AULINININYINT
ARIAINTAUNNINGIAE
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Table XVIII Measured digoxin steady state level in patient aged 20-60 years

Patient Number Age (years) Measured digoxin level (ng/ml)
n =38

2 38 1.32
8 0.63
9 1.32
10 1.00
11 1.30
12 1.10
13 0.77
15 0.98
17 112
19 1.30
21 1.31
22 . £ 0091
25 ' 1.52
26 m‘_ 444 u 0.64
5 AU MNYNTNYIN T
33 9 %6 o 097
FRIANNFUAWRIINEIREY
34 48 0.85
38 53 0.86
39 44 1.03
40 28 0.72
41 39 1.17
42 36 0.94




Table XVIII  (Continuing)

63

Patient Number Age (years) Measured digoxin level (ng/ml)
44 28 0.16
47 0.80
49 1.36
52 WK 131
53 i 291
57 T 0.98
59 IE D 1.12
62 == 0.77
63 ; = 1.61
67 2E 1.37
68 — N 1.10
74 557, i 1.23
76 . Ly [ L 067
77 : o .83
81 TR 1.14

€ —

ARIAINTAUNM TN




Table XIX Measured digoxin steady state level in patient aged above 60
years after taking digoxin 0.25 mg. per day

Patient Number Age (years) Measured digoxin level (ng/ml)
n=3§8

1 0.88

14 1.12

20 1.49

27 1,35
30 1.35

32 1.41

58 1.45

69 1.08

means + SD 1.2912 + 0.2367
Table XX Compari S £ *ady state level between

takmg (}flgoxm 0. 25 mg. ggr day

ANOVﬂ‘UEJ’W]EW]‘EWEJ’]ﬂi

] VS0 T T e o

Between 2 0.5396 0.2698 293 3:23 0.0610
Within 46 4.2361 0.0920
Total 48 4.7757




Table XXI Measured digoxin steady state level in patient aged 20-60 years
after taking digoxin 0.125 alternate with 0.25 mg. per day

Patient Number Age (years) Measured digoxin level (ng/ml)

18 44 0.9
Table XXII ~ Measured digoxi n s ‘ vel in patient aged above 60

years afig '-m'----; mymmmate with 0.25 mg. per day

Patient Number ‘ d digoxin level (ng/ml)
6 '*‘ ff.i* 1.21
J'II
Al )r
35 9% f“{f‘ - 0.86
61 1.05
means + SD 1.04 +0.1752

ﬂ‘lJEJ’JWEJWﬁWEﬂﬂ‘i
awwmﬂimumqwmaﬂ



4. Comparison between the measured and the predicted digoxin
serum concentrations.

Digoxin is distributed in the body in a two-compartment model. It
distributed initially into the plasma compartment and other rapidly equilibrating
tissues, and then passed into a more slowly equilibrating tissue compartment
where it exerts its pharmacological effects on the myocardium. The manner
which digoxin distributed in the body r)‘xﬁﬂjstﬂbe considered of the interpretation
on plasma levels. Plasma samplS niestobe-taken at the proper time for
meaningful indication.of the cimical effects. In-this study, the serum digoxin
level was obtained by elghf hours after the administration of the last dose of
digoxin. Every patlehts amust take d1gpxm at the same dosage regimen every
day for at least five days to assure stciady state coneentration before the blood
sample was drawn. H‘he, mean meaépred serum digoxin concentration was
0.9859 + 0.3462 ng/ml (means + + SD) and the range was 0.36-2.11 ng/ml while
the mean predicted serum d;goxm coneem;atlon was 0.9753 + 0.3235 ng/ml
(means + SD) and the ranges _y,_as:-0.39 -_;};]j_;_lg/ml respectively.

'
) L)

Table )éXIH presented the comparison be‘%ween the measured and
predicted serum digoxin level. -

The predicted, digo¥in cencéntrations-calculated by using patient
serum creatinine and some physical characteristics. ' When the measured and
predicted _concentrations, were, compared- by, the unpaired t-test statistical
method, showed ‘on table XXHI, indicated no" significant difference between
the mean measured and predicted concentrations at the 95% level of
confidence. Figure 5 presented the measured and predicted concentrations

versus the number of patients.



Table XXTIT Predicted and measured serum digoxin concentrationsin patients.

Patient Number

Measured (ng/ml)

Predicted (ng/ml) |

o

AN s W

—\0 00

0.88
132
0.74
0.84
0.80
121

40
41
42
43
44
45
46
47
48
49

ﬂuﬂqwaﬂﬁ&ﬂwnira

0.86

1.03
0.72
1.17
0.94
0.72
1.16
0.73
0.50
0.80
0.51
1.36

1.37
1.18
0.63
0.87
0.75
0.95
0.46
0.93
1.45
0.99
1.64
1.02
0.96
1.60
1.29
0.83
1.09
0.92
1.41
1.19
1.125
1.74
0.99
0.77
1.35
0.68
1.07
1.09
0.74
1.55
0.63
1.37

051

amavﬂmmwﬁ’mmag

1.20
0.78
1.13
1.13
1.05
0.75
0.73
0.70
0.95
0.62
1.17




Table XXTIT  (Continuing)

| Patient Number Measured (ng/ml) Predicted (ng/ml)

50 0.41 0.39

51 0.75 0.85

52 131 1.69

53 211 111

54 036 0.73

55 0.45

56 NN 0.63

57 N - 129

58 . : 1.20

; 139

0.58

1.01

1.17

1.16

0.61

0.48

0.71

0.72

1.29

0.68

1.02

0.63

148

0.68

0.93

0.86

1.00

1.16

0.57

ﬂu;bfmzm hong i3
0. 61

1. 14 .
Q W’laﬁﬂim NUWR Y] Eﬂaﬂ
mean + SD 0.9859+0.3462 09753 + 0.3235
(Range) 036 -2.11) (039 - 1.74)
Probability
Pooled SE 52003 E-02  0.4193
Pooled t 0.2038

Degree of Freedom 164




Number of Patients
il

B Measured digoxin levels
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The Adjustment of the dose using pharmacokinetic parameters
The dosage regimen of five patients were adjusted.

The first patient showed sign of digoxin intoxication, she suffered
from nausea, vomitting, anorexia and tireness. After her dosage regimen had
been adjusted using pharmacokinetic thcory, these signs were disappeared,
revealed clinical improvement. 2 '

The second patieniy her prese'?t disease was mild mitral stenosis, mitral
stenosis and tricuspid regurgitation whlch was the severe heart disease, and she
also had anemia as_her underlymg ﬂ'lsease The patient showed sign of
abnormal heart rate (>50 beats pe;r mnmte) and the serum digoxin level was
low. When the dosage regimen was adjugted, the patient had the improvement.
Table XXIV showed the dqsage reglmemf given, measured serum digoxin
concentrations before and aﬁg;_;he adjus_i;u;qglj&

The other ﬂr_f';ice patients had been given digé‘fin for a period of time.
Two patients had aortic regurgitation and one had severe tricuspid
regurgitation with mitral regurgitation, ~Other drugs had-been added to these
three patients to, control their diseases. Diuretics and ACEI were the group of
drugs which had been used in-addition, to digoxin Potassium sparing diuretics
were most oftenly ‘used. ' No“evidence of any undesired effect was occured in
all three patients. However, the physicians decided to discontinue digoxin in
these patients, the days of discontinuation were 24, 36, 40 days for the third,
fourth and fifth patients, respectively. After monitoring the patients clinical
outcome for sometime, no evidence of undersired symptoms had been

observed, indicated that these three patients did not need digoxin for their
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present status, diuretics and ACEI may sufficiently control the status of their

diseases.

Table XXIV Dosage regimen along with the measured serum digoxin levels

after an adjustment in five patients.

F

/s :
Measﬁwd“ Dose

Patient Number Dose' Measured®
(mg/day)- 9 (ng/mil) (mg/day) (ng/ml)
54 0.125 0.36 0.25 0.76
;_'..-"'_ rd 1
77 25 | 083 off L
81 1404 0.125 0.88
82 /1/1 5 50,37 off :
83 0,58 off -
1 = before the"%d;ustment ’ £
= after the adfust;ment 77
?.f:\_‘,.'. ,
- )
Digoxin i & ial fibrillation. Patient who

have ever had the ﬁl’iww of having this disease mus;t\_f;e given digoxin alone or
with other drugs. ATSng the treatment, the atrial fibrillation may disappear if
they can contfol theif’ énvirérimeént!) Paticits With héartfailure should restrict
their salty diet‘and take the drug as directed from the physician. So, the use of
digoxin may: be stopped but the monitoting of théir'clifiical) oafcome must be
concentratly analyzed for sometime. The three patients had the history of atrial
fibrillation. When all had been admitted in the hospital, a positive
improvement were observed. All three were waiting for the heart surgery.
Nevertheless, further collection of the data was required, before any conclusion
could be made.
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Prediction of Creatinine Clearance from Serum Creatinine

The serum creatinine of eighty-three patients were obtained from the
patients' data charts. Table XXV showed the ranges of the serum creatinine,
number of the patients and the percentage in various ranges. The creatinine
clearances were calculated from equation 1-4 in Appendix A. Table XXVI
showed the number of patients the peré!pﬁége of patients in various ranges of
creatinine clearances. . The serum crsam&é’%rgsented the evaluation of renal
function. Riergies et ak=(1994) retported that-the difference in creatinine
clearance result in vaﬁﬁ‘ﬁ/ 50X to%icity. The same publishers suggested that

each milliliter per minuted Tement m (creatinine clearance decreased the risk

of digoxin toxicity.

Table XXV The ranges of. efurp I'cred'_t?i;f}‘iffe along with the number of patients
3 £

ey

and the percéhtgge.~ o,
WM Fatients

L.{:i (mg/dh (Peré:nt)

¥ <070 2 (2.41)
0170+ 090 2404915
0.91 - 1.50 47 (56.63)
1.5142.60 ) e {B6ES

>2.00 22.41)
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Table XXVI The range of creatinine clearance along with the number of

patients and the percentage

creatininine clearance Number of patients
(L/day) (percent)
<50 4s. 27(32.53)
5007000 A 37 (44.58)
70001290:00 | 15 (18.07)
01007/ | 4.(4.82)

73

Digoxin Clearances y( ys Creatmme clearances

In this study, gﬁe means semm creatinine, creatinine clearance and
volume of distribution weu'e 10710 i @3075 mg. per dl., 57,8593 + 19.7273
ml. per min., 387.0267 + 75 9344 ml. pﬂﬂmn respectively. The estimation of

digoxin clearance from creahmne clearances usmg patients' physical

characteristic data 2 3110 pharmacokinetic equations, ‘thb volume of distribution
was also calculated by the same method and wcre___(_:oncluded in Table XXVII
Digoxin clearances —werc plotted against creatinine clearances. The linear
equation obtained was identified as the equation generated from Thai patients.
The result of the linear regression analysis of digoxin clearance on creatinine
clearance showed thie correlation coefficent (1°) equal to 0.1325. These results
were presented in figure 6. So, we can concluded from our data that the digoxin
clearance could be estimated from the creatinine clearance of the patient. From
this study, there was no evidence of toxicity when the serum creatinine was
higher than the normal value since only two patients' serum creatinine were
higher than 2 mg. per dl., both of them were equal to 2.2 mg. per dl. which
were only slightly higher than the normal values.The normal serum clearances

value is 0.7-2 mg/dl, but it varies from patients to patients and it is up to the
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serum clearances value is 0.7-2 mg/dl, but it varies from patients to patients and
it is up to the clinical status of the patient, for instances, the underlying disease
or the renal function are important factors influencing the variable of this value
of the two patients who required dosage regimen adjustment, the serum
creatinine of one patient who showed the side effects of digoxin which

disappeared by the new adjustment of the dosage regimen was 1.0 mg/ml, the

atie showed undesired sign of the
xicity to patients’ the serum

serum creatinine of the
disease, was 0.8. The
creatinine should be ber of patients before any

conclusion could be

AUEINENINYINg
ARIAIN TN INYINY
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Table XXVII Comparison of the serum creatinine, creatinine clearance,

digoxin clearance and the volume of distribution in eighty-three

patients.
Patient Scr' Cl Clsig’ Claig vd*
Number | (mg/dl) | (mUmin) | (mlUmin) | (L/day) (L/Kg)
1 1.0 45.93 | 1/ 198.86 286.35 332.38
2 1.0 60.07 132,57 190.90 387.62
3 0.9 5012 |84 170.26 75.77
4 22 2182\ \| 104.16 149.99 295.64
5 1.1 38.87 : 110937 157.49 318.09
6 1.0 46.15| 10847 | 156.19 348.26
7 1.0 g1 1867 268.08 451.88
8 . 63.94 -~ 27171 399.98 513.61
9 1.3 A122 : 113257 19090 329.18
10 16 | 5435 | 17500 | 25200 | 49528
11 16 35.29 13460 -/ 193.82 293.32
12 10 71.33 150.09 216.13 449.12
13 1.9 62.22 22727 % 32727 496.88
14 110 8555 156:25 225.00 300.20
15 1.0 55.47 178.57 257.14 354.35
16 2,2 22.91 6034 8G.88 310.42
17 0.85 70.83 156.25 225.00 409.57
18 1.2 53.83 145.83 209.99 383.47
19 1.0 50.90 134.61 193.83 324.99
20 0.9 54.30 117.44 169.11 358.33
21 1.0 33.64 133.54 192.29 277.18
22 i1 38.50 192.30 276.91 267.55




Table XXVII (Continuing).
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Patient Scr' 3 Clgig’ Clgg vd*
Number (mg/dl) (ml/min) (ml/min) (L/day) (L/Kg)
23 14 2338 66.79 96.18 251.08
24 1.55 3537 110.75 15948 | 314.85
25 1.0 53165\ | [l Ju15.13 16579 | 337.32
26 0.9 10880 (223843 | 39374 | 662.60
27 0.8 6636 | | =112.90 162.57 427.64
28 0.9 r;,:-~27.19 | | 168.26 242.29 415.38
29 10|/ 8525 | 13059 | 18805 | 30857
30 1.0»/1:‘ ;‘3_,8.3"11’ 1 20620 18665 | 20755
31 1.0 / / 6.0 } 712500 | 180.00 | 360.05
32 07 A [ss hArai 178.72 | 335.94
33 1o f 635 "'ff'};ﬁo.u 259.79 | 41267
34 08 | 7385 | 972 | 13999 | 44813
35 0| @52 | 1528021976 | 45607
36 Y. | 5440 93.08 |- 13403 | 36320
37 1.0+ | 5674 20588 “f 29647 | 37881
38 0.9 5249 20348 ~ |~ 29301 | 33752
39 12 58'55 16990 '|' ‘24465 | 38279
40 0.6 119.26, | | 24300, - |, 34992, | 544.51
41 0.9 70.92 12957 ' [~ 215138 | 39275
42 1.0 69.33 186.17 | 268.08 | 39732
43 0.9 81.23 243.05 | 34999 | 417.11
44 0.5 124.29 150.86 | 21723 | 563.89
45 0.8 51.79 119.86 | 17259 | 308.75
46 0.9 53.47 17500 | 25200 | 322.69




Table XXVII (Continuing)
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Patient Scr! 5 Py Clyg’ Clyig vd*

Number (mg/dl) (ml/min) | (ml/min) (L/day) (L/Kg)
71 0.9 61.15 119.86 172.59 400.46

72 1.0 77.74 72.31 104.13 463.50

73 0.8 105.87 374.21
74 1.1 204.87 359.03

75 1.0 7 12027 349.53
76 1.5 2 376.11 3435.36
77 1.0 303.61 484.61

78 0.7 237.60 349.52
79 0.8 213.55 436.71
80 0.8 271999 388.79

81 0.9 221.04 371.19
82 1.5 340.53 299.00

83 12341 328.78

=EA N

mean +SD | 1.0710+0:3075 17146.8258 + | 387.0267 +
(Range) 0.5-2 2.'1) / 197273 - 22.5235 32.4631 75.9311
431.82-124.2) m.!9177.92(L (%):;g)- ‘22;;;‘8)'

q

28BE
98;

3 Clg,
4 V,

= Sel}lm creatlmne

9 ﬁﬂeﬁ\‘iﬂﬁﬂﬁﬂmﬁ }IR

= Total Digoxin Clearance

= Volume of Distribution

| "




Digoxin Clearance (ml/min)

¢ & = Creatinine clearance (ml/min)

ﬂuﬂ’lﬂ&bﬂ‘iﬂmﬂ‘ﬁ

l Degree coefficient (slope) = 0.9228
AR Al mmgm El '1»@7%

Pearson’s correlation coefficient (r) = 0.3640

2 = 0.1325

Residual Variance = 2253.0120

Residual Standard Deviation = 47.4659

Figure 6  The linear regression of digoxin clearance and creatinine clearance
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