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ADSTRACT 

Oi~;oxin is rfle most widely prescribed cardiac glycoside. The tllempcutic: use of this digoxin dcriwt

tiw: is consrrnitted by irs nMrow therapeutic ra11ge. 0.8 to 2.0 ug per ml of seru111. Its roxie effects are 

.t:cw:rally seen elf concentrations in serum above 2.5 ng /mi. Tltcrapeutic drug 111oniwring of digoxi11 co1r· 

cemrarion is valuable in reducing rite incidence of digoxin toxiciry due ro imcntional or unintentionnl 

o••ercloses. 'ntis stttdy was done onfourty five blood samples from patie11rs ased from !IIIOIItft to 90 years 

of dif!ereurmedical condirions (I I patiems had ftypertrophic cardtomyopatlly •vith /teart failure, 19 were 

healrfty, two were (/i(lbetic ,one had congestive lrcMt failure, one lwd chronic re,tnlfoilure ,two !tad liver 

Cirrhosil witft henri failure and nine /mc/ C0118f!llitn/ftearl disense wil/t henri f(li/ure) tO C\'(1/ufi/C disc rep· 

ancy bcllveell estimated tot(ll (protein bimled) disoxin le1•cl. acwnl (free) di0oxin lt:1•e/, ami the clinical 

picture of the pntiems. Digoxin level was measured by TDx WUllyzer in Poison Laboratory ut Emergency 

1-/o.fpital, Mansoura Uni11ersity. /I was clone before am/ after ultmfiltrmion witlt millipores centrifree mi· 

cropar1itio11 device. Tfte digoxin lel'el witlt ullrafiltration wns lower titan the lel'cl :·virhout ultra{tlfi'Cition 

in patients totally. Tltis •vas significant (P= 0.005) between groups wilft Anovalest. /t was higltly signifi· 

emu witlt one paired t· test in patiems wit/1 cardiomyopathy. patients with congenital heart disease (P< 

0.001) ct.ml lellst statistical sigllificcwr in heart failure with lwer cirrlwsis ( P= 0.026). Tl1ere waJ stntisticaf 

signifiuwce betwee11 digoxin le!'el in patienls presented wit It tachycardia ( P< 0.001) and patients with 

bmt!yc:nrdia (P= 0.006).No Statistic(!/ significmrce with other manifestation like l'isual ami gastrointesti· 

nal (CIT). In conclrtsion, digoxin levels which are measured by immunoassay method musr be interpreted 

cllrcfully in patiews witlr some medico/ condition.r like cmtgcnital ftearl disease 1villr lrearr jnilurc, cardi

omyop(lllly. neomue.r, liver cirrlrosis am/ rcmeasured ufter rtltrnfiltration especially when it is not coi11· 

cided with I he clinical picture wul esrimmiou of tlisoxin level by Higlt Performance Liq11id C!tromatogra· 

plry (HPLC) is rccotw11endecl in presence of cardiac manifcstatiOirs in the pervious memioned medical 

emu/it ions tmd in cuscs of digoxin toxicity to detect FAB antibodies dose precisely. 
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INTRODUCTION 

Cardiac drugs are primarily used for 

treatment of angina, arrhythmias, and 
congestive heart failure. Digoxin is the 

most widely prescribed and therapeutical
ly monitored. Several reasons make meas

urement of cardiac drugs in serum impor
tant: their narrow therapeutic index, 

similarity in clinical complications and 

presentation of under - and overmedicat

ed patients, need for dosage adjustments, 

and confirmation of patient compliance 

(Roland et a!., 1998). 

Although several methods have been 

used for measuring digoxin in biologi

cal fluids, immunoassay is the promi

nent method currently used. However, 

because of measurement interferences 
caused by endogenous and exogenous 

substances, overlap between toxic and 
non toxic concentraticns and a narrow 

therapeutic index, the therapeutic moni

toring of digoxin continues to have 

substantial difficulties. Thus, evaluation 

of digoxin immunoassay methods for 

cross-reactivity of endogenous substanc

es (digoxin-like immunoreactive sub
stances) that can cause false positive re

sults is important Qortani and Valdes, 

1997). Digoxin like immunoreactive fac
tors (DLIFs) are endogenous steroid like 

compounds structurally related to the 

plant- derived cardiac glycoside "digox
in" (Hassan et al., 1996). DLIFs cross react 
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with antidigoxin antibodies and falsely el

evate serum digoxin concentrations, inter

fering in interpretation of results for thera
peutic digoxin monitoring and falsely 

lower digoxin values have been reported 
(Amitava, 2002). 

AIM OF THE WORK 

This study was done on fourty five 

blood samples to evaluate discrepancy be

nveen estimated total (protein binded) di

goxin level, actual (fr~e) digoxin level and 

the clinical picture of the patients. 

SUBJECTS AND METHOD 

The subjects were 45 patients, aged 

from 1 month to 90 years, 15 females and 

30 males; two patients were accidental di
goxin intake, 19 were suicidal intake and 

24 were on digoxin therapy for congestive 

heart failure. 11 patients had hypertrophic 
cardiomyopathy with heart failure, 19 

were healthy, two were diabetic, one had 

congestive heart failure, one had chronic 

renal failure ,two had liver cirrhosis with 

heart failure and 9 had congenital heart 

disease with heart failure. Blood samples 

were obtained from all patients, centri
fuged and digoxin was measured by Ab

bott fluorescence polarization immunoas
say (TDx analyzer which was developed 

by Abbott laboratories, USA) according to 
Digoxin Assay II - method in the Abbott 

manual of Abbott Diagnostic division of 
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Abbott Laboratories in Poison Laborato
ry at Emergency Hospital, Mansoura 
University. The normal therapeutic range 
for digoxin in the laboratory is 0.5 - 2 ng/ 
mi. 

Total serum bilirubin was measured ac
cording to method of Ti.etz,{l995) and ser
um creatinine was measured according to 
method of Hez:ry, (1974). The patients 
were assessed by their clinical picture by 
which they were presented to the hospita l 
like cardiac, visual and gastrointestinal 
mani fes ta tions. 

The digoxin level of these patients was 
detected in the serum without filtration 
(total digoxin) then analyzed after ultrafil
tration of the samples (free digoxin) and 
interpreted in relation to the patients clini
cal picture and medical condition. Protein
free ultrafiltration was done by centrifug
ing the samples at 20,000 rpm., then ultra
filtration by millipores centrifree micro
parhtlon device (membrane filter) 
according to method of Ujhelyi, (1992). 

The statistical analysis of data was done 

by using Excel program and SPSS pro
gram (Statistical Package For Social Sci
ence version 10). The description of data 
was done in the form of mean ± SO for 
quantitative data and fr:equency and pro
portion for qualitative data. 

The analysis of data was done to test 

Mansoura f. Fore11Sic Med. Clin. Toxicof. 

91 

statistical significant difference between 
groups. For qualitative data (frequency 
and proportion) Chi-square test was used. 
For quantitative daL1 (mean ± SD) was 
done. Student t-test was used to compare 
between two groups. Paired t-test was 

used to compare one group at different 
times. One way Anova test was used to 
compare between more than two groups. 
To test association between variables cor
relation Co-efficient test was used. Pis sig
nificant if 5. 0.05. 

RESULTS 

Tables (1) and (2) show statistical data 
of age, sex , clinical and laboratory details 
of patients presented to Poison Unit at 
Emergency Hospital, Mansoura Universi
ty. They were 45 patients 30 male (66.7%) 
and 15 females (33.3%). They aged from 
minimum (1 month) to maximum (90 
years) with mean ± SD (32.61 ± 27.42). 
They were of different medical conditions 
like congestive heart failure with myo
pathy: n. 11 (24.4%); healthy: n.19 (42.2%); 
diabetes: n.2 (4.4%); congestive heart fail
ure: n.l (2.2%); chronic renal failure: n.l 

(2.2%), heart failure with liver cirrhosis: 
n.2 (4.4%); congenital heart disease with 

heart failure: n.9 (:~0%). Their bilirubin 
ranged from 0.3 to 6.2 mg/ 100 ml (1.30 ± 
1.36) and creatinine ranged from 0.3 to 
5.50 mg/ lOOml (1.36 ± 1.16 ). 

Table {3) shows mode of digoxin intake. 
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24 patients (53.3%) took digoxin as thera

py, 19 patients (42.2%) took digoxin suici

dally, and 2 patients (4.4) took digoxin ac

cidentally. 

Table (4) shows cardiac manifestations 

of the patients; 23 (51.1%) presented with 

tachycardia, 20(44.45) p resented with 

bradycardia, 2 patients (4.4%) had no car

diac manifestations. 

Table (5) shows visual and gastrointes

tinal (GIT) manifestations of the patients; 

28 patients (62.2%) had visual manifesta

tions in the form of: yellow halos arotmd 

lights , blurred vision and scotomata and 

17 patients (37.8%) had no visual man.ifes

tations, 37patients (82.2%) had GJT mani

festations in the form of: na usea and vom

iting and 8 patients (17.8%) had no 

manifestations. 

Table (6) shows statistical data of di

goxin level without ultrafiltration and 

wHh ultrafiltration in the different medi

cal conditions. Digoxin level without ul

trafiltrafil tration ranged from 4.36 - 12.34 

mg/ml with mean± SD (7.48 ± 1.86). Di

goxin level with ultrafiltration ranged 

from 1.30- 10.44 ng/ml with mean± SD 

(5.64 ± 2.06) and has highly statistical sig

nificance (P = 0.005) with Anova test. 

Digoxin level much decreased with ultra

fil tration than without ultrafiltration in the 

following medical conditions: congestive 

HF with myopathy, diabetes, congestive 
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HF, chron.ic renal failure, HF with liver 

cirrhosis and congenital heart disease with 

H.F. In healthy persons the level didn't 

change significantly. 

Table (7) shows rela tion between digox

in level and medical condition of the pa

tients. There was highly statistical signifi

cance m digoxin level without 

ultrafiltration and with ultrafiltra'ton in 

the following medical condition: conges

tive heart failure with myopthy and con

genital heart disease with heart failure. In 

heart failure with liver cirrhosis and 

healthy presons there was less statistical 

significance. 

Table (8) shows relation between car

diac signs and digoxin level in the pa

tients. There i:> highly statistical signifiw 

cance between digoxin level with and 

without ultrafiltration in patients with 

tachycardia (P<0.001) and less statistical 

significance in patients with bradycardia 

(P= 0.006) . 

Table (9) shows statistical data of di

goxin level in the different cardiac mani

festations. 

Table (10) shows correlation between 

digoxin level and other manifestations 

like visual and gastrointes tinal manifes

tations. There is no statistical signifi

cance between digoxin level and these 

manifestations. 
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DISCUSSION 

Digoxin is a cardiac glycoside used 
most frequently to .increase the adequacy 

of circulation in patients with congestive 
heart failure and to slow the ventricular 

rate in the presence of atrial fibrillation 

and flutter by blocking the atrioven tricu

lar node (Amitava, 2002). 

The clinical side effects associated with 

high concentrations of digoxin in serum 

resemble the clinical condition for which 

the drug is administered (McEroy et al., 

1997). So monitoring of serum digoxin 

concentrations is recommended and it is 

also important in cases of digoxin intoxica

tion to determine the dose of antidote , in 
patients with descreased renal function to 

adjust digoxin dosage and in cases of con
comitant intake of other drugs known to 
interact with digoxin pharmacokinetics 

e.g. quinidine (Roland et al., 1998). 

Endogenous digoxin-like immunoreac

tive factors (DLIFs)present in mammalian 

blood were discovered in part as a conse
quence of their cross- reactivity with anti

digoxin antibodies (Hassan et al., 1996). 
These factors may potentially interfere 

with digoxin immunoassay. They falsely 
elevate or lower measured serum digoxin 

concentration (Papradip and Amitava, 

2004). 

This study was done on fourty five 
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blood samples taken from patients either 

on digoxin therapy, accidental or suicidal 

intake of digoxin to estimate the digoxin 

level in these patients aiming to adjust 
dose during digoxin therapy either in sub
therapeutic or overdosed patients, or to 

treat patients of digoxin intoxication. 

Evaluation of discrepancies between es

timated, actual digoxin level and the clini

cal picture of the patients was done. Di

goxin levels were estimated by TDx 

analyzer in Poison Laboratory at Emer

gency Hospital, Mansoura University. 

The digoxin level without ultrafiltra

tion has ranged from 4.36 ng/ml to 12.34 
ng/ml with mean 7.18 ± 1.86. These levels 

didn't correla te with the clinical picture of 

the patients especially cardiac signs, the 
level has ranged from 5.43 to 6.70 ng/ ml 

in patients with no cardiac manifestations. 
This ensures that the level didn't coincide 
with the clinical picture. This level de

creased after ultrafiltration and ranged 

from 1.74 to 2.33 ng/ml; this range is with

in normal therapeutic range and is coin
cided with the clinical picture of the pa

tients. There was significant difference 
between groups with Anova test (P = 

0.01). 

The digoxin level was remeasured after 

ultrafiltration. The level has ranged from 

1.30 to 10.44 ng/m res pectively with mean 

5.63 ± 2.06. 
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The digoxin level with ultrafiltration 
was lower than the level without ultrafil

tration in patients totally. This was signifi
cant between groups with Anova test (P = 
0.005). It was significant with one paired t
test in patients with cardiomyopathy {P < 

0.001), patients with heart failure and liver 

cirrhosis (P = 0.026), patients with heart 
failure and congenital heart disease (P < 

0.001). 

These results are attributed to the pres

ence of endogenous digoxin - like immu

noreactive factor (DLIFs) in the plasma of 
some patients. Our results are coincided 

with that of Hayashi et al., (2000) who 

found increased DLIFs in the plasma and 

cardiocytes of patients with hypertrophic 
cardiomyopat~y. These DLIFs crossreact 

with antidigoxin antibody and falsely ele
vate immunoassay results. Amitava et al., 

(200S)·found also the interference effect of 

these factors during measuring digoxin 

level by fluorescence polarization immu
noassay (FPlA) in patients with liver dis

ease and neonates. ljiri et al., (2004) detect

ed plasma DLIFs using FPIA in neonates 

with jaundice and without jaundice, and 

the least in healthy volunteers. 

These findings are closely related to our 

findings which showed highly statistical 
significance (P < 0.001) between digoxin 
level without and with ultrafiltration in 

cases of congenital heart disease with fail
ure of which five patients were neonates. 
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In healthy perso!lS, the digoxin level 

didn't differ significantly before and after 
ultrafiltration. This may be attributed to 
the high serum level due to suicidal intake 

of digoxin, the low level of DLIFs and con

sequently the less interference in digoxin 

immunoassay. These results agree with 
the findings of Miller et al., (1996) whore

ported that the higher the digoxin concen
tration, the lower the interference by 

DLIFs. In other words, some samples with 

sufficient DLIF present to cause a discrep

ancy by itself may be nondiscrepant if the 

digoxin concentration is relatively high. 

Also, our results coincide with that of 

ljiri et al., (2004) who detected that the 

least DLIFs level was present in healthy 
volunteers. 

In contrast to our results of positive in

terference observed in some of the assays, 
Steimer et al., (2002) showed false negative 

interference of digoxin assays by spirono
lactone and canrenone which are used in 

treatment of patients with servere heart 
failure. 

Toxic concentrations resulting from 

positive interference alert both patholo
gists and clinicians and lead to further in

vestigation, during which interference 
should be detected. 

Negative interference of DLIFs in the 

digoxin assay may be problematic because 
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the clinician may increase the digoxin 
dose based on falsely low serum digoxin 
concentrations. 

However, comparison of free and total 
digoxin concentrations can indicate the ex
tent of DLIFs interference in irnrnunoas
sa ys and considering the clinical picture of 
the patients may prove to be clinically 
more usefuL 

Mansoura J. Forensic Med. Clin. Toxicol. 

In conclusion, monitoring 
goxin concentrations may 
mended if a clinician has 
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of free di
be recom
questions 

about a digoxin level in some medical 
conditions like congenital heart disease, 
neonates, cardiomyopthy, liver cirrhosis, 
diabetes and renal failure, and confirma
tion of the results by high performance liq
uid chromatography is required in these 
conditions. 
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Table (1): Statistical data of age, clinical and laboratory details of patients presented 

to Poison Unit at Emergency Hospital, Mansoura University . 

Mea11 ±SD Ra11ge A11ova test 
p 

Age 

* Congestive HF+ myopathy 60.90±20.61 31.00- 90.00 

* Healthy 22.27±13.69 0.50-55.0 

* Diabetes 68.00±4.24 65.00-7 1.0 

* Congestive HF(n: I) 71.00 71.00-71.0 

* Chronic renal failure(n: 1) 54.00 54.00-54.0 

* Hf+ liver cirrhosis 54.00±4.24 51.0-57.0 

* Congenital heart disease +HF 0.59±0.54 0.10-1.60 

* Total 32.61 ±27.42 0.10-90.0 

Bilirubin 

* Congestive HF+ myopathy 2.30±1 .68 0.90-6.20 

* Healthy 0.47±0.17 0.30-0.90 

* Diabetes 2.30±0.28 2.10-2.50 

* Congestive HF(n: I) 3.40 3.40-3.40 

* Chronic renal failure{n: 1) 1.50 1.50-1.50 < 0.001 *** 

* HF+ liver cirrhosis 4.20±1.41 3.20-5.20 

* Congenital heart disease +HF 0.72±0.28 0.40-1.20 

* Total 1.30±1.36 0.30-6.20 

Creatinine I 
* Congestive HF+ myopathy 2.37±1.11 090-4.10 

* Healthy 0.73±0.38 0.30-1.80 

* Diabetes 1.95±0.49 1.60-2.30 

* Congestive HF+ 2.90± 2.90-2.90 

* Chronic renal failure 5.50± 5.50-5.50 

* HF+ liver cirrhosis 1.50±0.56 l.l 0-1.90 

* Congenital heart disease + HF 0.64±0.150 0.40-0.80 

* Total 1.36±l.16 0.30-5.50 

•••Highly significant . 
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Table (2): Statistical data of sex in different medical conditions of patients presented 

to Poison Unit at Emergency Hospital, Mansoura University. 

Medical conditions Sex Total Chi-square 
Male Female p 

Congestive HF +myopathy 

* n 9 2 11 

* %within medical conditions 81.8 18.2 100.0 

* %of total 20.0 4.4 24.4 
Healthy 

* n 10 9 19 

* %within medical conditions 52.6 47.4 100.0 

* %of total 22.2 20.0 42.2 
Diabetes 

* n 2 - 2 

* %within medical conditions 100.0 - 100 

* %of total 4.4 - 4.4 
Congestive HF 

* n 1 - 1 

* %within medical conditions 100.0 - 100.0 

* %of total 2.2 - 2.2 0.388 

Chronic renal failure 

* n l - 1 

* %within medical conditions 100.0 - 100.0 

* %of total 2.2 - 2.2 
HF+ liver cirrhosis 

* n 2 - 2 

* %within medical conditions 100.0 - 100.0 

* %of total 4.4 - 4.4 
Congenital heart disease +HF 

* n 5 4 9 

* %within meqical conditions 55.6 44.4 100.0 

* %of total 11.1 8.9 20.0 
Total 

* n 30 15 45 

* %of total 66.7 33.3 100.0 
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Table (3): Mode of digoxin intake in patients presented to Poison Unit at Emergency 

Hospital, Mansoura University . 

Medical conditions Mode of intake Total 
Chi-squa1 

Therapeutic Suicidal Accidental p 

Congestive HF + myopathy 

* n 9 2 - ll 

* % of med.ical condition 81.8 18.2 - 100.0 

* % oftotal 20.0 4.4 - 24.2 
Healthy 

* n - 17 2 19 

* % of medical condition - 89.5 10.5 100.0 

* %of total - 37.8 4.4 42.2 
Diabetes 

* n 2 - - 2 

* % of medical condition 100.0 - - 100.0 

* %of total 4.4 - - 4.4 
Congestive HF 

* n 1 - - I 

* % of medical condition 100.0 - - 100.0 

* % oftotal 2.2 - - 2.2 <0.001 .... 

Chronic renal failure 

* n 1 - - I 

* % of medical condition 100.0 - - 100.0 

* %of total 2.2 - - 2.2 
HF+ liver cirrhosis 

* n 2 - - 2 

* % of medical condition 100.0 - - 100.0 

* %of total 4.4 - - 4.4 
Congenital heartdisease+HF 

* n 9 - - 9 

* % of medical condition 100.0 - - 100.0 
* % oftotal 20.0 - - 20.0 

Tot~l 

* n 24 19 2 45 

* %of total 53.3 42.2 4.4 100.0 

*** Highly significant 

98 

Mansoura J. Fore11sic Med. Clin. Toxicol. Vol. XIV, No. 2, July 2006 



Ghanem et a/ ... 
99 

Table (4): Cardiac manifestations of the patients presented to Poison Unit at 

Emergency Hospital, Mansouru University. 

Cardiac ma11ifest(l/io11s Clli-sq11are 
Medical condition No cardiac Total 

Tachycardia Bradycardia mrmifestations 
p 

Congestive HF + myopathy 

* n 10 I - ll 

* %within medical condition 
90.90% 9.1% 

100.0 - % 

* %of total 22.2% 2.2% - 24.4% 
Healthy 

* n 2 16 I 19 

* %within medical condition 
10.5% 84.2% 5.3% 

100.0 
% 

' * %of total 4.4% 35.6% 2.2% 42.2% 
Diabetes 

* n 2 - - 2 

* %within medical condition 
100.% 

100.0 - - % 

* %of total 4.4% - - 4.4% 
Congestive HF 

* n 1 - . I 

* %within medical condition 
100.0% 

100.0 - - % 

* %of total 2.2% - - 2.2% <0.001"'*· 

Chronic renal failure 

* n - - l l 

* %within medical condition 
100.0% 

100.0 - - % 

* %oftotal - - 2.2% 2.2% 
HF+ liver cirrhosis 

* n 2 - . 2 

* %within medical 
100.0% 

100.0 - - % 

* %of total 4.4% - - 4.4% 
Congenital heart disease +HF 

* n 6 3 - 9 

* %within medical condition 
66.7% 33.3% 100.0 -

% 

* %of total 13.3% 6.7% - 20.0% 
Tota[ 

* n 23 20 2 45 

* %of total 
Sl.l% 44.4% 4.4% 

100.0 
% 

**• H•ghly s1gmficant (P<O.OOI) 
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Table(S): Visual and gastrointe stinal (GIT) manifestations 

of the patients presented to Poison Unit at Emergency Hospital, 

Mansoura University. 

Visual (GJT) Total 
Medical c.:Jndition ma~rifestatiolls manifestatio11s 

+ve -ve +ve -ve 

Congestive HF + myopathy 

* n. 8 3 10 I 11 

* %within medical condition 72.7% 27.3% 90.90% 9.1% 100.0% 

* %of total 17.8% 6.7% 22.2% 2.2% 24.4% 
Healthy 

* n. 13 6 17 2 19 

* %within medica~ condition 68.4% 31.6% 89.5% 10.5% 100.0% 

* %of total 28.9% 13.3%% 37.8 4.4% 42.2% 
Diabetes 

* n. 2 ~ I I 2 

* %within medical condition 100. 
50.0% 50.0% 100.00/o 

0% -

* %of total 4.4% - 2.2 2.2% 4.4% 
Congestive HF 

* N. - I I - l 

* %within medical condition ~ 100.0% 100.0% - 100.0% 

* %of total - 2.2% 2.2% - 2.2% 
Chronic renal failure 

* n. I - 1 - 1 

* %within medical condition 100.0% - 100.0% ~ 100.0% 

* %of total 2.2% ~ 2.2% - 2.2% 
HF + liver cirrbosis 

* n. 2 - 2 - 2 

* %within medical 100.0% - 100.0 - ~00.0% 

* %of total 4,4% - 4.4% - 4.4% 
Congenital heart disease +HIF 

* n. 2 7 5 4 9 

* %within medical condition 22.2 77.8% 55.6% 44.4% 100.0% 

* %of total 4.4% 15.6% 11.1% 8.9% 20.0% 
Total 

* n. 28 17 37 8 45 

* %of total 62.2% 37.8 82.2% 17.8% 100.0% 

I 
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Ta ble (6): Statistica l data of di goxin JcveJ 111 the di f ferent 

medical conditions of the patients presented to Poison Unit at 

Emergency Hospital, Mansoura University. 

Digoxin level foleatt ±SD R ange 
A11ova test 

p 

Di~:;oxin lev£1 without ultrafiltration 

* Congestive HF+ myopathy 8.93±2.27 4.50-12.34 

* Healthy 6.97±1.21 4.36~9.54 

* Diabetes 6.80±0.98 6.10-7.50 

* Congestive HF(n: 1) 6.85 6.85-6.85 0.114 

* Chronic renal failure (n: 1) 5.43 5.43-5.43 

* HF + liver cirrhosis 7.82±0.86 7.21-8.43 

* Congenital heart disease +HF 7.18±2.17 5.17-J 1.20 

* Total 7.48±1.86 4.36-12.34 

Digoxin level ~itb ultrafiltration 
* Congestive HF + myopathy 6.64±2.27 1.30-10.44 

* Healthy 6.70±1.16 4.21-8.99 

* Diabetes 4.36±0.36 4.11-4.62 

* Congestive HF(n: I) 4.03 4.03-4.03 

* Chronic renal failure(n: 1) 2.33 2.33-2.33 
0.005* 

* HF+ liver cirrhosis 5.63±0.98 4.93-6.33 

* Congenital heart disease +HF 4.001±2.04 2.03-7.12 

* Total 5.64±2.06 1.30-10.44 

•p is significant< 0.05 
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Table (7): Relation between digoxin level and medical condition of the patients 

presented to Poison Unit at Emergency Hospital, Mansoura University. 

t-test 
MeaiJ ±SD 

p 

-
C2n&r;estive HF wjtb myouathy 

* digoxin level without ultrafiltration 8.93±2.27 
< O.OQJU• 

* digoxin level with ultrafiltration 6.64±2.27 

Healthy 

* digoxin level without ultrafiltration 6.97± 1.21 
0.001 

* digoxin level with ultrafiltration 6.70±1.16 

Diabetes 

* digoxin level without ultrafiltration 6.80±0.98 
0.235 

* digoxin level with ultrafiltration 5.36± 1.77 

Con2:estive HE* 

* digoxin level without ultrafiltration 6.85 

* digoxin level with ultrafiltration 4.03 -

Chronic renal failure* 

* digoxin level without ultrafiltration 5.43 

* digoxin level with ultrafiltration 2.33 -

HF+ liver cirrhosis 

* digoxin level without ultrafiltration 7.82±0.86 
0.026 

* digoxin level with ultrafiltration 5.63±0.98 

Coneenital heart disease+HF 

* digoxin level without ultrafiltration 7.18±2. 17 
<0.001 ••• 

* digoxin level with ultrafiltration 4.00±2.04 

• The correlation and t-test can not be computed because the sum of caseweights is less than or equal 
to I. 

•• • Highly significant. 
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Table ( 8 ): Relation between cardiac signs and digoxin level in lhe patients presented 

to Poison Unit at Emergency Hospital, Mansoum University. 

t-test 
Mea11 ±SD 

p 

Tachnardia 

* digoxin level without ultrafiltration 7.74± 1.95 
<0.001 ... 

* digoxin level with ultrafil tration 5.48±2.23 

Bradycardia 

* digoxin level without ul trafiltration 7.34± 1.80 
0.00(5 

* digoxin level with ultrafiltration 6.47± 1.57 

No cnradia£ manifestations 

* digoxin level without ultrafiltration 6.06±0.89 
0.508 

* digoxin level with ultraftllration 4.53±3.1 { 

•• • Highly significant 

103 

Mllnsourn J. Foreusic Med. Clin. Toxicol. Vol. XIV, No. 2, July 2006 



Glumenr et al... 

Table (9): Statistical data of digoxin level in the different cardiac manifestations in 

the patients presented to Poison Unit at Emergency Hospital, Mansoura 

University . 

Mean 
Range 

Anova test 
±SD p 

Di2oxin level without 

ultrafiltration 

* Tachycardia 7.74± 1.95 4.50-12.34 

* Bradycardia 
0.434 

7.34±1.80 4.36-11.20 

* No cardiac manifestations 6.06±0.89 5.43-6.70 

* Total 7.48±1.86 4.36-12.34 

Di2oxin I eve l with 

ultrafiltration 

* Tachycardia 5.48±2.23 1.30-l 0.44 

* Bradycardia 0.01 0* 
6.47±1.57 2.11-8.99 

* No cardiac manifestations 4.53±3.11 1.74-2.33 

* Total 5.64±2.06 1.30- 10-44 

• P is significant if <0 .05 
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Table (1 0): Correlation between digoxin level and visual&GIT manifestations 

in the patients presented to Poison Unit at Emergency Hospital, 

Mansouro University. 

·' digoxin level digoxin level 
without with 

ultrafiltra tion ultrafi ltration 

Visual 
* Pearson con-elation 0.033 0.054 

* Significance 0.865 0.782 
GIT 

* Pearson correlation 0.069 0.145 

* Significance 0.682 0.386 
Digoxin leve l without 

ultrafiltration 
* Pearson correlation 1.00 0.716* 
* Significance - 0.00 

Di~:, oxin level with 
ultrafiltration 

* Pearson correlation 0.716* 1.00 

* Significance 0.00 -

*Correlation is significant at the 0.0 l level (2-tailed). 
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