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ABSTRACT

Toxic cardiac arrest is an uncommon manifestation of overdose. The present study aimed to evaluate
ithe foxic causes of cardiac arrest in overdosed patients presented o the Toxicology Unit in Mansoura
Emergency Hospital in the period between Mars 2008 1o Mars 2010. At the end of the study period, forty
five cases presented with toxic cardiac arrest. 91 .1% were men (41 cases) and 8 9% were women (4 cas-
es}, most of the cases were in age group 20-29 (53.3%). From all patients history and clinical examina-
tion were done, 20 ml urine and 5 mi blood samples were collected. Samples were screened by Enzyme
Mudtiplied Immunoassay Technique (EMIT) and the positive results were confirmed by Thin layer Chrom-
atography (TLC). Tramadol was screened in all urine samples by TLC. The study revealed that the per-
centages of positive results using EMIT for opiates, cannabinoids, benzodiazepines, barbiturates, ethyl
alcohol, tricyclic antidepressants (TCA) and digoxin were (15.6%, 11.1%, 68.9%, 8§ 9%, 6.7%, 11.1%
and 89% ) respectively. The mean digoxin level was 6.5 #1 29 ng/mi. Six cases were diagnosed by the
history and clinical examination as organophosphorus poisoning and confirmed by doing pseudo-choline
esterase level with a mean level of 497.752149.8 1U. Confirmatory testing of positive results by TLC as
regards cannabinoids, benzodiazepines, barbiturates and opiates {morphine, codeine and 6 mono-acety!
morphine) were (11.1%), (28.8%), (11.1%) and (15.5%) respectively. Tramadol and tramadol co-
ingestions positive results (7 and 12 cases respectively) represented about 42.2% of all cases. The com-
menest tramodol co-ingested substance was benzodiazepines (7 cases). In conclusion, the previously de-
clared results revealed that the most common toxic cause of cardiac arrest is tramadol; as drug of abuse;
whether used single or co-ingested especially with benzodiazepines. Finally, we recommend increase the
scope of drug screen and confirmation methods 10 cover a big numbers of drugs.
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INTRODUCTION substance in quantities greater than rec-
ommended or generally practiced that
The term drug overdose describes the may result in a toxic state or death {Bern-

ingestion or application of a drug or other stein et al., 2007).
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Usage of illicit drugs of unexpected
purity, in large quantities, or after a period
of drug abstinence can also induce over-
dose (Hoek et al., 2010).

Accidental overdoses may also be the
result of over-prescription, failure to rec-
ognize a drug's active ingredient, or acci-
dental ingestion by children (Nelson et al.,
2006).

Determination of the substance which
has been taken may often be determined
by asking the person. However, a search
of the home or questioning of friends and
family may be helpful if the patients were
in altered level of consciousness. Examina-
tion for toxidromes, drug testing, or labor-
atory test csurely helpful(Hoek et al., 2010).

Toxic cardiac arrest is an uncommon
manifestation of overdose. Although poi-
soning from many pharmaceuticals and
chemicals might eventually lead to cardiac
arrest through respiratory failure, asphyx-
ia or hypoxaemia, there are direct myocar-
dial poisons that might particularly be as-
sociated with cardiac arrest (Gunja and
Graudins, 2011).

The purpose of the present study was
to evaluate the toxic causes of cardiac ar-
rest in overdosed patients presented to the
Toxicology Unit in Mansoura Emergency
Hospital in the period between Mars 2008
to Mars 2010.
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PATIENTS AND METHODS

(1) Patients:

This study conducted on all cases pre-
sented to the Toxicology Unit in Mansoura
Emergency Hospital with cardiac arrest
due to overdoses from March 2008 to
March 2010 as they reached 45 cases at the
end of the study period.

(2) Material:

A) Kits and standards:

- EMIT® d.a.u. kits (drug abuse in
urine) for qualitative analysis of opi-
ates, benzodiazepines, barbiturates,
cannabinoids and ethanol (Behring
Diagnostics Inc., 1996).

- EMIT tricyclic antidepressant (TCA)
assay kit for the qualitative analysis of
tricyclic antidepressant in human ser-
um.

- EMIT 2000 kit for quantitative
analysis of digoxin in human ser-
um.

- Quimica Clinica Aplicoda peudo-
choline esterase kit for the quantita-
tive analysis of peudo-choline este-
rase in human serum.

- TLC standards: tramadol hydrochlo-
ride, phenobarbital, diazepam, delta
9-tetrahydrocannabinol, opiates {co-
deine, morphine and 6-mono-acetyl
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morphine) “Vienna International Tox-
icology Center”.

B) Instruments:

* Syva, Solaris S/N 1067 Version
3.00L.

e TLC : Silica gel 60, Aluminum
sheets {without fluorescent indicator),
pre-coated 25 sheets, 20x20 em (Merk
Company).

s Spectrophotometer  (Unico UV
2100).

(3) Methods:

a. Thorough history taking from the
relatives was done to evaluate age,
sex, marital status and residence of
the patients.

b. History of the intake and complete
medical examination were per-
formed to determine the other non
investigated toxic causes.

c. Urine sampling: after having in-
formed consent from the relatives, 20
ml urine was obtained from each pa-
tient prior to giving any treatment.
Each sample was collected in a dry,
labeled container (serial number,
age, gender of the patient, clinical
provisional diagnosis and date of
taking the sample).

125

nous blood was obtained from the
patients with positive history of
TCA, organophosphorus and digox-
in poisoning. Each sample was col-
lected in a dry, labeled container
without anticoagulant and centri-
fuged for separation of plasma for
TCA assay, pseudo-choline esterase
level and Therapeutic Drug Monitor-
ing (TDM) of digoxin.

e. Toxicological analysis:

* Preliminary drug screen test by
EMIT system. Each urine sample was
screened for cannabinoids, opiates,
benzodiazepines, barbiturates, ethyl
alcohol according to Standefer and
Backer (1991) and Black et al. (1987).

e TCA assay and digoxin level detect-
ed by using EMIT assay system of Ab-
bot on blood samples.

» Confirmation of positive results of
EMIT by TLC according to Meadway
et al. (1998) and George and Braith-
waite (1995).

* Testing the tramadol in all cases by
TLC according to Meadway et al.
(1998).

» Serum pseudo-choline esterase level
(IU) according to Ellman et al. (1961).

(4) Statistical analysis:
Quantitative data were presented as

mean * standard deviation and qualitaive
data were presented as number and per-
centage (SPSS version 16.0).

d- Blood sample: after having informed
consent from the relatives, 5 ml of ve-
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RESULTS

The age of patients ranged from 20 to
55 years with mean of 31.0418.46. The
age group of 20-29 years accounting for
53.3% of the cases followed by age group
of 30-38 years that accounting for 26.6%.
Regarding the gender, 91.1% were men
(41 cases) and 8.9% were women (4 cases)
(the ratio of men to women was 10.25:1)
(Table 1).

As regards the occupation, 64.4% of
cases we-e employee and 35.6% were
non employee. Regarding the marital
status, 11.1% of cases were married and
88.9% were single. Most of the cases
were coming from urban area (55.6%)
while the others were from ruler area
(44.4%). Cases were highly educated,
moderately educated and non educated
in 244%, 24.4% and 51.1% respectively
(Table 2).

The percentages of positive results us-
ing EMIT for cannabinoids, benzodiaze-
pines, barbiturates, opiates, ethyl alco-
hol, tricyclic antidepressants (TCA) and
digoxin were (11.1%, 68.9%, 8.9%, 15.6%,
6.7%, 6.7% and 8.9%) respectively as
shown in table (3). Four cases diagnosed
as digoxin poisoning with a mean level of
6.5+1.29 ng/ml.

Six cases were diagnosed by the history
and clinical examination as organophos-
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phorus poisoning and confirmed by doing
peudo-choline esterase level with a mean
of 497,751149.8 IU (Table 5).

Confirmation of positive results by TLC
as regards cannabinoids, benzodiazepines,
barbiturates and opiates (morphine, co-
deine and 6-mono-acetyl morphine) were
(11.1%), (28.8%), (11.1%) and (15.5%) re-
spectively as shown in table (4) and figure
(1&3).

Positive results of tramadol and trama-
dol co-ingestions represented about 42.2%
(7 and 12 cases respectively). The com-
monest tramodol co-ingested substance
was benzodiazepines (7 cases) as shown
table (4) and figure (2&3).

DISCUSSION

In the current study, 45 cardiac arrested
patients due to toxic causes were evaluat-
ed from Mars 2008 to Mars 2011.

The current results revealed that the
mean age of patients was 31.04+8.47. More
than half of these patients were encoun-
tered in the age group 20-29 (53.3%) years
followed by the age group 30-38 years ac-
counting for (26.6%).

These findings supported by (Flaker,
2002; Guo et al., 2002) who stated that the
rate of consumption of illicit drug is
higher among 18-24 year old males and
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the illicit drug initiation increased steadily
from ages 12-21 years.

Kapusta et al. (2007) stated that there is
growing evidence that human adolescence
is a period of increased biological vulnera-
bility to the addictive effects of psychoac-
tive substances.

Furthermore the present study revealed
that most of the cases were young male
(91.1%) while the intoxicated females rep-
resented about 8.9% of the cases (the ratio
of male to female was 10.25:1).

The current findings are in agreement
to the results reported by Fergusson et al.
{2008) who determined higher prevalence
of substance abuse among men. In addi-
tion, Gunja and Graudins (2011) stated
that toxic cardiac arrest and intractable
haemodynamic compromise because of
poisoning are likely to involve younger
healthier patients with a greater chance of
positive outcome.

Moreover, the current study stated that
the majority of cases were employee
(64.4%), single (88.9%), coming from ur-
ban area (55.6%) and non educated
(51.2%).

These results are in accordance to the
study done by Mohamed et al. (2010) on
opiate overdose patients as they showed
in their study the majority of cases were
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single (95%), they came from urban areas
(80.7%), and the majority were belonging
to low social class (80%) but they in con-
trary found most of their study cases were
unemployed (90%).

Regarding the toxicological analysis by
TLC positive results of cannabinoids, ben-
zodiazepines, barbiturates and opiates
(morphine, codeine and 6 mono-acetyl
morphine) were (11.1%), (28.8%), (11.1%)
and (15.5%) respectively.

Wolf et al. (2005) concluded that ben-
zodiazepines have a wide therapeutic in-
dex and taken alone in overdose rarely
cause severe complications or fatalities.
But if taken in combination with alcohol,
barbiturates, opioids, tricyclic antidepress-
ants, or sedating antipsychotics, anticon-
vulsants, or antihistamines are particular-
ly dangerous.

In addition, Sattou and Nicol (2009) ex-
plained the cardiovascular manifestations
of cannabis as a result from a biphasic
dose-dependent physiological effect on
the autonomic nervous system: low to
moderate doses tend to cause tachycardia
and raised blood pressure by increasing
the sympathetic activity, whilst high doses
produce bradycardia and hypotension by
increasing the parasympathetic activity.

In accordance to the current study, Cal-
dicott et al. (2005) who stated that there
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are considerable adverse cardiovascular
events linked with cannabis use. Bachs
and Morland (2001) observed six cases of
acute cardiovascular death after cannabis
use. Other reported cardiovascular com-
plications of cannabis included ventricular
tachy-arrhythmias and atrial fibrillation
(Aryana and Williams, 2007).

In accordance, Di Mizio et al. (2007) as
they reported one adult patient with a
long history of epilepsy treated with phe-
nobarbital that died suddenly as conse-
quence of cardiac arrest.

Cicero et al. (2005) explained the shift

of the opiate abuser to tramadol abuse as:

1. Prescription drugs are relatively easi-

ly obtained as opposed to the great

difficulty and perceived danger in

obtaining heroin and other illicit
drugs.

2. The purchase of illicit drugs on the
street, such as heroin, was closely
monitored by law enforcement offi-
cials and arrests were, therefore, far
more likely for heroin than for legal
drugs, such as opioid analgesics.

3. The use/abuse of prescription drugs
is more socially acceptable among
peers compared with heroin or co-
caine.

4. The purity and the dosage of pre-
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scription medications are highly pre-
dictable, and consequently, they are
much safer to use than illicit drugs.

5. When heroin is unavailable, these
drugs serve as acceptable, although
not preferred, substitutes.

6. These drugs can be useful as self-
medications to relieve symptoms of
heroin withdrawal or in an effort to
detoxify.

In the present work, organophosphorus
poisoning encountered for 6 cases of cardi-
ac arrest while digoxin poisoning was re-
sponsible for 4 cases.

The present study was supported by
Fukushima et al. (2010) who experienced
20 cases of out-of-hospital cardiac arrest
(OHCA) caused by acute intoxication. The
causative agents were organophosphates
in 8 cases, carbon monoxide in 5 cases,
and barbiturates in 3 cases. Other agents
were paraquat, tricyclic anti-depressants,
lime sulfur, and amphetamine.

Chacko and Elangovan (2010) stated
that organophosphate (OP) compounds
are commonly used as suicidal agents and
produce characteristic toxic effects. They
emphasized the importance of being
aware of the potential for- organophos-
phate compounds to cause late onset asy-
stole and the need for continued ECG
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monitoring even after the acute symptoms
appear to have settled.

Furthermore, the current study re-
vealed that tramadol and tramadol co-
ingestions represented 7 and 12 cases
respectively of all cases of cardiac arrest.
The commonest tramodol co-ingested sub-
stance was benzodiazepines (7 cases).

In accordance with the current work,
Daubin et al. (2007) as they considered
tramadol overdose as one of the most fre-
quent causes of drug poisoning. Although
tramadol use is largely considered safe,
several lethal cases of tramadol intoxica-
tion were reported, suggesting an under-
estimated toxicity.

In the contrary, Levine et al. (1997) ana-
lyzed tramadol distribution in four post-
mortem cases but did not attribute death
to tramadol intoxication.

While, Shadnia et al. (2008) accordingly
observed two cases; one male and the sec-
ond was female; who had both attempted
suicide with ingestion of tramadol capsule
without any co-ingestion, both patients
died following cardiopulmonary arrest.

Clarot et al. (2003) suggested that tram-
adol overdose, especially when taken in
combination with other CNS depressants,
such as benzodiazepines, can cause death,
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even at low dose and advised physicians
to be aware of the potential toxic effects
when tramadol used with benzodiaze-
pines.

Moreover, Tjaderborn et al. (2007) stat-
ed that the main problem in tramadol use
is the co-ingestions in which atypical clini-
cal presentations appear as in asystole.

CONCLUSION

The previously declared results re-
vealed that the most common cause of car-
diac arrest among overdosed patients was
tramadol especially if co-ingested with
benzodiazepines.

RECOMMENDATION

1- Increase the scope of drug screen and
confirmation methods to cover a big
numbers of drugs.

2- The thorough investigation for the
needs of opiate prescription (among
trauma, rheumatic and chronic pain
patients) is mandatory because phy-
sician may be legally responsible for
inducing abuse.

3- Public awareness should be raised by
promoting all potential complica-
tions associated with drugs and sub-
stances use.
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Table (1): Age and gender of patients presented with toxic cardiac arrest (n=45)

Men (41) Women (4) Total (45)
Age group

No % No %o No %

20-29 22 53.6 2 50 24 53.3

30- 38 12 292 - - 12 26.6

=39 7 17.2 2 50 9 20.1

Meant SD 30.85+8.32 33.00%11.1 31.0448.46
Table (2): Demographic data of the studied cases (n=45).
Gender Total
Male (41) | Female (4) | Frequency | Percentage
%

n | % | o] % L 48
Occupation | non employee 13 [ 317 [ 3 75 16 35.6%
employee 28 | 683 | 1 25 29 64.4%
Marital married 4 9.8 ) 25 5 11.1%
status single 37 1 902 | 3 75 40 88.9%
Residence | urban 22 | 537 ] 3 75 25 55.6%
rural 19 | 463 | | 25 20 44.4%
Education | Highly educated 9 22 2 50 11 24.4%
Moderately educated 11 | 268 | - - 1] 24.4%
Non -educated 21 512 | 2 50 23 51.1%
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Table (3): Drugs and substances detected by EMIT in the studied cases.

Total (45)
Toxicological screening Porltive Negative
by ENIE Frequency | Percentage | Frequency | Percentage

() (%) (m) (%)
Cannabinoids 5 L1.1 40 88.9
Benzodiazepines 31 68.9 14 31.1
Barbiturate 4 8.9 4] 9l1.1
Opiate 7 15.6 38 84.4
Ethyl alcohol 3 6.7 42 933
TCA 3 6.7 42 93.3
Digoxin 4 8.9 4] 91.1

Table (4): Drugs and substances confirmed by TLC in the studied cases.

Confirmatory results Total (45)
by TLC Positive
Frequency (n) Percentage (%)
single 2 44
Cannabinoids co-ingest 3 6.6
total 5 11.1
single 3 6.6
Benzodiazepines co-ingest 7 1553
total 13 28.8
single 4 8.8
Barbiturate co-ingest 1 22
total S ) B |
single 5 11.1
Opiates co-ingest 1 2.2
total 7 15.5

Table (5): The statistical data of peudo-choline esterase level in the studied cases.

Test
Serum psudocholine esterase
Mean=SD 497.75£149.8
Frequency(n) 6
Percentage(%) 13.3
Reference level (I1) 1500-3000 iU

Mansoura |. Forensic Med. Clin. Toxicol,

Vol. XIX, No.2, July 2011



A.A. Ghanem, etal ...

a5

30

25
o

o 20
o
(1]
=

o 15
Q
—
L

10

§

0

tramadol single  tramadol and tramadol and

Figure (2): The frequency of tramadol and tramadol co-ingestions detected by TLC in the

BPositive by Emit
EPositive byTLC

cases.

cannabis

studied cases.

Mansoura J. Forensic Med. Clin. Toxicol.

benzo

132

: The frequency of substance abuse detected by EMIT and TLC in the studied
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Figure (3): The frequency of the results obtained by history, clinical diagnosis, EMIT and
TLC in the studied cases.
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