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Abstract

In a series of 102 digitalised patients serum digoxin levels (SDL) were determined by
radioimmunoassay (RIA). Age categorisation included juveniles (15%), adults (67%) and geriatrics
(18%). Clinical categorisation included loading, adequate, inadequate, toxic, and borderline
digitalisation groups. The mean SDL in the toxic-group was 3 .93 ng/ml (S.D. 1.40), and in the non-
toxic group 1.27 ng/ml (S.D. 0.84). In the toxic group with high SDL, palpitations (39.3%), vomiting
(35.7%), nausea (21.5%), anorexia (17.8%) and hiccough (10.7%) were the commonest manifestations
of digoxin intolerance (JPMA 31:161, 1981).

Digoxin is the most widely used cardiac glycoside for patients with cardiac decompensation. Varying
incidence of digoxin intolerance has been reported but with careful dose adjustment the frequency of its
toxic effects can be reduced (Doherty, 1973; Storestein et al., 1977; Takahashi et al., 1979). Despite
extensive clinical use the critical evaluation of its side effects remains a diagnostic problem mainly
because of the narrow margin between therapeutic and toxic doses, and also because of nonspecificity
of gastrointestinal side effects. Different methods for estimation of serum digoxin concentration have
been used including erythrocyte rubibium 86 method (Lowenstein and Corrill, 1966), double isotope
dilution assay and gas liquid chromatography (Watson and Haber, 1971). Radioimmunoassay (RIA) for
digoxin has been the most recommended procedure (Smith et al., 1969). Serum digoxin levels
estimated by RIA are reported in this study.

Material and Methods

The series consists of 102 consecutive patients taking digoxin (70 males and 32 females). Their ages
ranged from 8 to 95 years (mean 50-3 years). Age subcategorisation included:

Adults: 69 (67%): 21-69 years old (mean 48.5 years)

Juvenile: 15 (15%): 8-20 years old (mean 14 years)

Geriatrics. 18 (18%): 70-93 years old (mean 77.2 years).

Out-patients and in-patients receiving digoxin for cardiac failure associated with coronary, hypertensive
or rheumatic heart disease were included in the study. History of heart disease and digoxin intake was
obtained and a twelve lead electrocardiogram was taken. Clinical criteria of digoxin toxicity included
nausea, vomiting, anorexia, weakness, yellow vision, slow pulse, palpitations and electrocardiographic
evidence of ectopic beats, tachycardia or conduction disturbances.

Serum digoxin estimation was carried out by the radioimmunosassay (Smith et al., 1969), using
digoxin RIA Kit (Radiochemical Centre, Amersham, England), and serum digoxin level (SDL) was
expressed as millimicrogram per-milliter (ng/ml).

Results

The results, in various clinical group with SDL correlation, are shown in Table I.
Group A-Loading Group



A group of 9 patients (7 males and 2 females), 23-80 years old (mean age 52.2 years), received loading
dose of digoxin 1.5 mg on the first day, administered orally in 7 caes and intravenously in 2 cases, one
tablet digoxin (0.25 mg) was given on the following morning and serum samples were obtained by the
mid day.

Group B-e Digit alhation

The clinically adequately controlled group of 25 patients with cardiac failure (16 males and 9 females),
age range 21-69 years (mean 45.4 years )was taking 0.5 mg digoxin daily.

Group C-Inadequate Digitalisalion

Digitalisation was considered inadequate in a group of 10 cases of cardiac failure not satisfactorily
controlled with the standad dosage of digoxin 0.5 mg/day (9 males and 1 female) 22-69 years old
(mean 52.5 yeas).

Group D-Toxic Group

This group included 19 cases with signs and symptoms suggestive of digoxin toxicity (10 males and 9
females), 22-68 years old (mean 50 years). Except one case who had adequate SDL (2.07ng/ml.), all
the other cases had high SDL ranging 2.75-8.0 ng/ml (Table I).

[able 1
Serum Digoxin Tevels in Digitalised Patients
SDL—Caterorisation
Clinical Groups SDL % of Clinical Groups  (Mean SDL)
Cases Range Wean
Adequate  Inadequate Borderline  Toxic
[oading 9 1.36—3.88 3.2
Adequate 25 1.0-3.58 1.9 609 289, 129,
1.12) (100 (3.58)
[nadequate 10 0.15-4.2 1.4 409 102 509,
(1.34) (0.15) (3.5)
Toxic 19 2.75-8.0 4.5 4.8% - 95.2%
(2.07) (4.5 )
Borderline 6 04--30 1.9 16% 169, 3T 339
(2.0} (2.0 ) (2.80) (3.28)
Juvenile 15 0.15-5.45 2.56 47% 6% 47%,
(1.7)  (0.15) (3. 7)
Geriatric 18§ 0.1 4.8 1.83 729% 12% 17%
(.33 (1.0) (3.26)

Group E-Borderline Group

In a group of 15 juvenile cases (10 males and 5 females), 8-18 years old (mean 14 years), receiving
0.25-0.5 mg digoxin/day (mean 0.392 mg/day), SDL ranged from 0.15-5.45 ng/ml.

Group G-Geriatric Group

In 18 geriatric cases (15 males and 3 females), 70-93 years old (mean 77 years), receiving 0.5 mg
digoxin per day, (excepting one case receiving 0.25 mg/day), SDL ranged 0.1-4.8 ng/ml.

Comparative Data of this and other series for toxic and non-toxic groups of patients is shown in Table-
II.



Table 2

Mean Serum Digoxin Levels in Toxic and Nen-Toxic Parients

Authors Year Toxic Non !Toxic
No.  SDL (ng/ml) No.  SDL (ng/ml)
Smith and Haber 1970 48 3.7x1.0 131 1.4 £0.7
Chamberlian et al. 1970 22 3111 116 1.4 £ 0.7
Beller et al. 1971 21 2.3 x£0.8 62 1.0 £ 0.5
Park et al. 1973 21 3.8+23 108 1.1 1.0
Sarangai et al, 1978 32 26 +£0.68 15 1.3 £0.45
Paindakhail and Ilyas Present
sc}'ic_s B _36_ 393¢ 1.40 52 1.27s 0.84
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In 6 cases (3 males and 3 females), age range 35-68 years (mean 54.5 years), with borderline clinical
presentation of toxicity only two cases (33%) had borderline toxic SDL.

Group F-fuvenile Group

In a group of 15 juvenile cases (10 males and 5 females), 8-18 years old (mean 14 years), receiving
0.25-0.5 mg digoxin/day (mean 0.392 mg/day), SDL ranged from 0.15-5.45 ng/ml.

Group G-Geriatric Group

In 18 geriatric cases (15 males and 3 females), 70-93 years old (mean 77 years), receiving 0.5 mg
digoxin per day, (excepting one case receiving 0.25 mg/day), SDL ranged 0.1-4.8 ng/ml.



Digoxin Intoxication
The signs and symptoms of intoxication in
28 cases {27”..) | 7-95 years old, with high SDI.
are shown m table T11:
Signs and Symptoms of Digoxin
Intoxication

Signs and Symptoms No.of  Percentage
CsSes

Hiccough 3 10.7
Anorexia 5 17.8
Palpitations 6 21.5
Nausea 10 5.7
Vomiting | 1 39.3
Brady cardia 2 7.1
LL[{}pM 7 25.0
A-V block l 3.6
Nodual Tachycardia ] 3.6
PSVT* l 3.6
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“PSVT: Paroxysmal supraventricular tachvear

Comparative Data of this and other series for toxic and non-toxic groups of patients is shown in Table-
II.

Discussion

This study has demonstrated the usefulness of serum digoxin estimations and significant differences in
SDL (P<0.005) between toxic and non toxic patients were observed. Similar differences have been
reported by other workers (Chamberlian et al., 1970; Smith and Haber, 1970; Park et al., 1973;



Sarangai et al., 1980). However, in a number of borderline cases a degree of overlap exists between
toxic and nontoxic serum digoxin levels.

In the present series and in several other reports (Park et al., 1973; Schaolin et al., 1980), it has been
observed that serum digoxin levels of 2ng/ml best discriminated toxicity with minimum overlap. In
addition to identification of digoxin toxicity, radioimmunoassay also detects patients who may be
underdigitatlised. However, a serum digoxin level is of limited value in differentiation of toxic from
non-toxic patients and correlation with clinical data is mandatory (Shapiro, 1978).

Serum digoxin estimation requires special care in the pediatrics and the geriatirc groups. Due to a
possible decrease in end organ sensitivity in infancy serum digoxin levels of more than 3ng/ml. are
frequently found in the non-toxic group, while children over 1 years of age resemble the adult of group
with non-toxic levels less than 3 ng/ml. (Greenwood et al., 1977). In the elderly group, mean serum
digoxin concentration in patients with definite digoxin intoxication has been reported as 3.16 ng/ml
(Suzuki and Ogawa, 1980).

Renal function has an important influence on serum digoxin concentration and a close relationship has
been demonstrated between urea, creatinine and digoxin clearance (Dobbs et al., 1977; Singh et al.,
1975). A degree of correlation has also been demonstratred between digoxin levels and different cardiac
arrhythmias (Singh et al., 1975).
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