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Background: Emergency physicians are often challenged with a comatose patient; 30% of patients
with coma of unknown origin are due to intoxication. Comatose patients are at high risk for morbidity
and mortality. Objective: The present study assessed poisoning-induced coma regarding
demographic and intoxication data, causative agents, clinical data, management modalities and
outcome. In addition to evaluation of the role of creatine phosphokinase (CPK) level on admission
and other variables as predictive factors for the outcome in toxic coma. Subjects and M ethods. This
study was conducted prospectively on one hundred comatose intoxicated patients, admitted to Poison
Control Center Ain Shams University Hospitals (PCCASU). Results: The majority of patients (64%)
were in the age group 18-40 year, and there was mae predominance (56%). Organophosphorus,
carbamazepine and tramadol were the most common toxic agents inducing coma. Death rate was 12%
and mortality is much higher in patients with older age, elevated admission creatine phosphokinase,
longer duration of hospital stay and higher grade of Reed’s classification of coma. Conclusion:
Organophosphorus followed by carbamazepine and tramadol were the most common toxic agents
inducing coma. Older age, elevated admission creatine phosphokinase, longer duration of
hospitalization and higher grade of Reed’s classification of coma can predict the mortality. In
addition, respiratory acidosis and the need of intubation and mechanical ventilation indicated poorer
outcome, while administration of antidotes was correlated with better outcome.

Poisoning induced coma, creatine phosphokinase, predictive factors, mortality, Poison Control
Center.

Introduction

mpaired consciousness represents a diagnostic

recovery, and many of these patients will die

I problem in the emergency department. However,
studies on its characteristics are limited. Poisoning
has been shown to be the most common underlying
cause (Forsberg et al., 2009). Comatose patients are at
high risk for morbidity and mortality, a rapid and
systematic diagnostic work up to evaluate and
potentialy treat the underlying etiology is mandatory
(David and Greer, 2013).

Toxic agents may produce coma through a
direct effect on brain cells or as a result of
derangements secondary to agents, which may also
indirectly harm the function of the ascending reticular
activating system and lead to coma (Y oung, 2009).

The outcome of comais related to the cause
independent of the physical signs, depth or length of
coma (Bates, 2001). However, duration of coma
appears to be predictive of recovery. Patients in
vegetative state or who remain comatose for 1 month
following the acute event have little or no chance of

(Heyerdahl et al., 2008). Glasgow Coma Scae (GCS)
has been used for recovery evauation of patients
admitted to ICU following drug overdose, the need for
intubation in patients and for predicting acute and
delayed poisoning outcome (Eizadi-Mood et al., 2011).

Biochemical studies, such as credtine
phosphokinase and neuron specific enolase, have been
correlated with outcome (Bates, 2001). Serum CPK
level is not reported as a routine investigation for
poisoned patients (Eizadi-Mood et al, 2012).

High CPK in blood may be an indication
of damage to CPK-rich tissue, such as in
rhabdomyolysis, myocardial infarction, myositis,
myocarditis and skeletal muscle disorders including
malignant hyperthermia and neuroleptic malignant
syndrome (Khan, 2009). Rhabdomyolysis is a common
complication among poisoning cases (Taae et a,
2007).
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This study aimed to assess the pattern of toxic
coma regarding sociodemographic, and intoxication
data, causative agents, degree of coma, management
modalities and outcome. In addition, it aimed to
evaluate the predictive role of early CPK analysis and
other variables on the outcome of toxic coma.
Subjects and methods
Study design: A Cross sectional prospective study.
Place of study: Poison Control Centre, Ain Shams
University (PCCASU).

Inclusion criteria

Selected one hundred patients with toxic coma who
were admitted to the ICU of PCCASU.

Exclusion criteria

Patients with history of any disease or condition that
may alter results of CPK level, like muscle diseases
such as dermatomyositis, polymyositis, muscular
dystrophy, myopathy or rhabdomyolysis, chronic renal
disease, epilepsy, receiving intramuscular injections,
myocardial infarction, myocarditis, post arrest, trauma,
malignancy, autoimmune diseases, overwhelming
sepsis ,or patients presented with coma due to
traumatic, pathological or metabolic causes (Eizadi-
Mood et al., 2012).

Careful history was taken from the legaly
authorized relatives, and then clinical examination was
carried out to determine the clinical features of toxic
coma. Two samples of arterial blood for blood gases
analysis and venous blood for biochemical and
toxicological analysis were collected from each patient
on admission. Serum CPK was measured by a kinetic
method using Biomed CK-NAC kit [ Sumathi et al.,
2014], reference range: 24- 195 u/l for men and 24 —
170 w/l for women [Hassan and Madboly, 2013].

An observation sheet was designed; it
included sociodemographic data (age, sex, and
residence), poisoning data (causative agents, route and
mode of poisoning), delay time and duration of
hospitalization, grade of coma in addition to
investigational data, treatment modalities and outcome.
Patients were observed till recovery, complications or
death.

Ethical considerations

Full informed consent was taken from the patients
guardians for participating in the study. Ethical
committee ASU and PCCASU manger approvals were
obtained.

Statistical analysis

Data were analyzed using statistical package for social
science (SPSS) version 18. Quatitative data were
presented as mean and standard deviation (SD).
Qualitative data were presented as frequency and
percentage. Quantitative variables were compared
using the independent samples unpaired student (t) test.
Qualitative variables were compared using the Chi-
squared (x?) test. Area under the receiver operating
characteristic (ROC) curve of CPK in prediction of
outcome was measured with 95% confidence interval
(Cl). For interpretation of results, P<0.05 was
considered significant.

Results

Among the 100 intoxicated comatose patients, there
was male predominance (56%). The maority of
patients (64%) were in the 18 — 40 years age group.
Most of patients originated from Giza (50%) and Cairo
(40%) governorates. Toxicity was mostly domestic in
85% of cases. Oral route was the commonest (89%),
the mode of intoxication was mainly suicidal (51%)
followed by overdose route in 27% (Table 1).

The most frequent toxic agent inducing coma,
in this study, was organophosphates (OP) accounting
for 20% of cases, followed by carbamazepine (19%)
and tramadol (16%) (Table 1, figure 1). Most of
patients presented between 2-6 hours (76%) while 14%
had a time delay more than 6 hours. Only 10% of
patients arrived hospital in less than 2 hours after toxic
agent consumption. The mean duration of
hospitalization was 3.35 +2.61 (1-20) days.

Regarding the level of consciousness; it was
found that most of cases presented with GCS < 8
(56%), followed by GCS between 9 -12 (37%)).
According to Reed’s classification of coma, grade II
coma was the commonest grade ( 62%) followed by
grade Il in 19% of cases and grade 1V in 16% of cases
(Table?2).

In the current study, specific toxicologica
screening was not required for amost one third of
cases (30%) where diagnosis based on either history of
exposure or typical clinica picture. Other toxicological
tests included a drug of abuse urine screen (for 30% of
cases), plasma pseudocholinesterase level (20% of
cases), carboxyhemoglobin COHb level (8%), plasma
carbamazepine level (7%), alcohol level (4%), and
lithium level (1%).

Regarding treatment measures in this study,
al patients received O, supplementation, and 34% of
cases needed airway support in the form of
endotracheal intubation. In 14%, gastric lavage was
performed, while activated charcoa was given to 6%
of intoxicated patients. Decontamination was not
indicated in most patients (80%) and antidotes
administration was not given in more than half of cases
(58%). The commonest used antidotes were atropine
and oximes in 19% followed by naloxone in 12% of
cases. Multiple Doses Activated Charcoa (MDAC)
were given in 8% of cases and only one case
underwent hemodialysis. Regarding  supportive
measures, |V fluids were given to al patients, while
27% of cases required mechanical ventilation. Sodium
bicarbonate (NaHCO3) and dopamine were given to
12%, 8% of cases respectively

There was significant association between
mortality and patient age, duration of hospital stay,
admission CPK and Reed’s coma grade; while there
was no significant relation between mortality and time
delay, GCS, causative agent, or mode of poisoning
(Table 3, 4).

Lower PH and higher PaCO, values were
significantly correlated with mortality. On the other
hand, HCO3, O, saturation, random blood glucose, urea
and creatinine showed no significant difference
between survivors and non-survivors (Table 5).
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3 Mohammed and Gawesh / Ain Shams J Forensic Med Clin Toxicol, Jan 2019 (32): 1-9

The mean CPK level on admission was
769.81+1095.54 (13 — 4452) IU\L. Elevated CPK level
on admission had a significant correlation with death.
The area under the ROC curve of CPK on admission
for prediction of mortality was 0.92 and the cutoff level
of 1265 achieved 92% sensitivity with 87% specificity
to predict the mortality in the current study (Figure 2).

Regarding treatment modalities, there was
significant relation between the need for intubation or

mechanical ventilation and mortality. In addition, there
was significant association between administration of
antidotes and outcome as in the current study most of
non-survivors did not receive antidotes. However, there
was  no significant association between
decontamination, enhanced elimination and other
supportive measures with the mortality (Table 6).

Table (1): Distribution of demographic variables (age, sex and residence) and intoxication data (Place, route,

mode of poisoning and toxic agent) of the studied patients.
Variable Number Percent (%)
Age (year) <18 14 (14%)
18-40 64 (64%)
40-60 20 (20%)
> 60 2 (2%)
> 60 2 (2%)
Sex Male 56 (56%0)
Female 44 (44%)
Residence Cairo 40 (40%)
Giza 50 (50%)
Others 10 (10%)
Place of toxicity Home 85 (85%)
Others 15 (15%)
Route Oral 89 (89%)
Inhalation 8 (8%)
Injection 3 (3%)
Mode Suicidal 51 (51%)
Overdose 27 (27%)
Accidental 22 (22%)
Toxic agents OP 20 (20%)
Carbamazepine 19 (19%)
Tramadol 16 (16%)
CO 8 (8%)
Antipsychotic 8 (8%)
Unknown 7 (7%)
TCA 7 (7%)
Mixed overdose 6 (6%)
Opiate 4 (4%)
Methanol 4 (4%)
Lithium 1 (1%)

Table (2): Distribution of coma scale determined by (Glasgow coma Scale and Reed’s Coma Scale) of the studied

patients.
No (%)
GCS <8 56(56%)
9-12 37(37%)
>12 7(7%)
Reed’s Coma Scale Coma-grade | 1 (1%)
Coma grade 1 64 (64%)
Coma grade |l 19(21%)
Coma grade |V 16 (16%)




4 Mohammed and Gawesh / Ain Shams J Forensic Med Clin Toxicol, Jan 2019 (32): 1-9

Table (3): Independent t-test showing relation between different variables (Age, delay time, hospital stay, GCS
and admission CPK) and the mortality in the studied patients.

Survivors (88 patients) Non-survivors (12 patients) Independent sample | P-value
Variables Mean £ SD Mean £ SD t-test
Age 29.84+14.02 41.50+16.42 2.64 0.009*
Deay 3.5+4.4 4.75+ 2.34 0.96 0.34
time(hours)
Hospital stay 2.89+1.85 6.66 +4.53 5.28 <0.001*
(days)
GCS 9.59+2.23 8.33+0.98 1.91 0.06
Admission CPK 552.07+ 860.88 2366.50+ 1334.07 6.36 <0.001*

SD: Sandard Deviation- P>0.05: Non significant - P<0.05*: Sgnificant

Table (4): Chi-square statistical analysis showing the relation between different variables (T oxic agent, mode of
poisoning, and Reed coma scale) and mortality in the studied patients.

Variables Survivors N (%) | Non-survivorsN (%) | P-value
oP 16(18.2%) 4 (33.3%)
Carbamazepine 16(18.2%) 3(25.0%)
Tramadol 15(17%) 1(8.3%)
Cco 6(6.8)%6) 2 (16.7%)
) Antipsychotic 8(9.1%) 0 (0%)
Toxic agent Unknown 7(8%) 0 (0%)
TCA 7 (8.%) 0(0.0%) 011
Mixed 6(6.8%) 0 (0%)
M ethanol 4(4.5%) 0(0.0%)
Opiate 3(3.4%) 1(8.3%)
Lithium 0(0%) 1(8.3%)
Suicidal 45(51.1%) 6(50%)
Mode of poisoning | Accidental 19(21.6%) 3(25%) 0.96
Overdose 24(27.3%) 3(25%)
Reed’s coma scale | Gradel 1(1.1%) 0(0.0%)
Grade 60(68.2%) 2(16.7%) 0.009*
Gradell 16(18.2%) 3(25%)
Grade IV 10(10.22%) 8(66.7%)

P>0.05: Non significant - P<0.05*: Sgnificant

Table (5): Chi-square statistical analysis showing the relation between admission laboratory investigations and
mortality in the studied patients.

Survivors Non survivors P-value
H Normal 67(76.1%) 1(8.3%)
P Respiratory acidosis 15(17.2%) 9(75. %) <0.05*
Metabolic acidosis 6(6.8%) 2(16.7%)
Normal 67(76.1%) 3(25%)
PaCO, Increased 15 (17%) 9(75%) <0.05*
ABG Decreased 6 (6.8%) 0(0%)
Normal 75(85.2) 9(75%)
HCO;s Increased 7 (7.9%) 2(16.7%) >0.05
Decreased 6(6.8%) 2(16.7%)
. Normal 68(77.2%) 7(58.3%) >0.05
Oz saturation Decreased 20(22.7%) 5 (41.6%)
Random blood sugar Normal 74(84.1% 1(8.3%)
Hypoglycemia 7(8.0%) 0(0%) >0.05
Hyperglycemia 7(8.0%) 1(8.3%)
Urea Normal 84(95.5%) 1(8.3%)
Increased 4(4.5%) 1(8.3%) >0.05
Creatinine Normal 84(95.5%) 1(8.3%)
Increased 4(4.5%) 1(8.3%)

P >0.05: non-significant, P <0.05*: significant
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Table (6):Chi-squar e statistical analysis showing the relation between treatment modalities and the mortality in

the studied patients.

Survivors Non survivors P-value
N (%) N (%)
Emergency measures Oxygen 88(100%) 12(100%)
Intubation 23(26.1) 11(91.7) <0.001*
None 69(78.4%) 11(91.7%)
Decontamination GL 13(14.8%) 1(8.3%) 0.51
AC by ryletube 6(6.8%) 0 (0%)
None 51(58.0%) 7(58.3%)
_ Atropine and Oximes 15(17.0%) 4(33.3%)
Antidotes Naloxone 12(13.6%) 0(0%) 0,038"
100% O2 7 (7.9%) 1(8.3%) '
Hyperbaric O2 6(6.8%) 0(0%)
Ethanol 4(4.5%) 0(0%)
None 82(93%) 9(75%)
Enhanced elimination MDAC 6(6.8) 2(16.3) 0.23
Dialysis 0 (0%) 1(8.3%)
1.V fluids 88 (100%) 12(100%)
Supportive treatment Mechanical ventilation 17(19.3%) | 10(83.3%) <0.001*
NaHCO3 10 (11.3%) 2(16.3%) 0.42
Dopamine 3 (3.4%) 5(41.6%) 0.34

D: Sandard Déviation- P>0.05: Non significant - P<0.05*: Sgnificant
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Figure (1): Bar chart showing different types of toxic agentsin the studied patients.
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Figure (2): ROC Curvefor sensitivity and specificity of CPK in prediction of outcome in the studied patients.

Discussion

In the present study the demographic characteristics
were similar to other previous studies, the most
affected age group was 18-40 years and cases of males
outnumbered females (Sarivastave et a., 2005
Hassanian-Moghaddam et al., 2006 Eizadi-Mood et al.,
2012 and Forsberg et a., 2012). Mae predominance
could be due to higher rate of addiction in men and
exposure to occupational hazards, as compared with
females.

The mode of poisoning in the current study
was also similar to previous studies by Sarivastave et
al., (2005), Hassanian-Moghaddam et a., (2007) and
Kann et a., (2014), where the most common mode of
poisoning was suicidal. Ingestion was the route of
exposure in most of cases and this was in agreement
with the study carried out by Moawad et al., (2015).

However, this study differs from previous
studies in the coma-causing toxic agent. The
commonest toxic agent inducing coma in the current
study was OP followed by carbamazepine then
tramadol, while opioids were the most frequent type of
poisoning inducing comain two other studies (Talaie et
al., (2007) and Mousavi et a., (2015)). Dadpour et a.,
(2017) reported that the most frequent type of
poisoning was neuropsychiatric drugs followed by
acohol. In a study in Sweden in 2012, the causes of
toxic coma were ethanol alone followed by sedative-
hypnotics then ethanol in combination with sedative-
hypnotics (Forsberg et al., 2009).

These differences in toxic agents inducing
coma may be attributed to cultural dissimilarities
between countries together with differences in
accessibility of these agents. The cheapness and easy
availability of pesticides and the wide range for
therapeutic use of carbamazepine may explain using
them more for poisoning in this study.

The current study showed that specific
toxicological screening was not performed in about one

third of cases (30%); thisis attributed to establishment
of diagnosis by history and clinical examination. Urine
screen for drug abuse was done in only 30% of cases.
The clinical value of toxicological screen has been
inquired as previous studies revealed that they rarely
influence the therapy, moreover in most cases,
supportive treatment aone is sufficient without the
need for specific drug identification (Buylaert 2000
and Montague et al., 2001). However, specific drug
analysis and quantitative determination will guide
therapy in a few cases as identifying that the coma is
due to lithium or methanol, will point to the necessity
of specific therapy like hemodialysis (Osterloh and
Snyder, 1998).

In the current study, most of patients
recovered and were discharged. Pneumonia was the
most common complication (17%) whereas the least
was acute rena failure (3%).The same was found by
Christ et al., (2006) who reported that 17% of overdose
patients admitted to the ICU developed pneumonia,
also Eizadi-Mood et a., (2012) found that the least
frequent complication in a study on poisoned comatose
patients was acute renal failure (3.75%).

In this study mortality rate was 12%. Moawad
et a., (2015), as well as Panda et d., (2015) reported
similar results with a mortality rate of comatose
intoxicated patients of 14.2% and 15% respectively.
However, a study done by Forsberg et al., (2009)
among impaired consciousness patients in the
emergency room revealed that hospital mortality rate
was 2.8% in coma due to poisoning. This favorable
outcome could be attributed to the fact that coma
induced by intoxication is usually treatable.

There was significant relation between patient
age and length of hospital stay with the mortality. This
was in accordance with Eizadi-Mood et a., (2011) who
reported that increasing age was associated with fatal
outcome in drug-induced coma, while Bates, (2001)
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concluded that, the longer a patient remains in a coma
the poorer the outcome.

In the present study, there was significant
association between the Reed’s coma grade and the
mortality where highest mortality rate was found
among those with grade 1V (66.7%). This result wasin
agreement with Hassanian-Moghaddam et al., (2007)
who reported that mortality was higher in grade 111 and
IV, 11% and 34% respectively. Also Chadha, (2003)
reported that patients in grade Ill require intubation
and placement in an intensive care unit while patients
in grade IV need advanced interventions to sustain life
since mortality was higher in these coma grades.

The current study revealed that there was no
significant association between the GCS and mortality.
This result was in accordance with Kheirabadi et a.,
(2015), aso Duncan and Thakore, (2009) who
suggested that it could be safe to observe poisoned
patients with decreased consciousness, even if they
have a GCS of 8 or less, in the emergency department.
However, Eizadi-Mood et d., (2011) found that GCS
has a useful role in outcome prediction of patients with
drug overdose.

Blood gases data in the current study reveaed
that acidosis and respiratory failure were significantly
associated with mortality, Hua et a., (2017) found the
same result and reported that mortality was associated
with lower mean pH and higher mean PaCO2.

Based on results of the current study, high
admission serum CPK level achieved 92% sensitivity
and 87% specificity to predict mortality. Eizadi-Mood
et a., (2012) in a prospective study concluded that
serum CPK level at admission might give clue of
poisoned patients‘ outcome and that with higher levels
of CPK the risk of complications and death increased.
In another retrospective study on poisoned patients, a
significant correlation between serum CPK level and
death was also found (Mousavi et a., 2015). Shadnia et
al., 2015 showed significant correlation of serum CPK
level and outcome in valproate intoxication. In
contrast, Dadpour et al., (2017) found no significant
relation between serum CPK level in the first 24 hours
and mortality of intoxicated patients.

Acidosis itself may lead to moderate
elevations in serum CPK level, with positive
correlation with the degree of acidosis (Karki et a,
2004). The commonest toxic agent-inducing coma in
the current study was OP, Hassan and Madboly, (2013)
reported that excess acetylcholine seen in OP
poisoning result in reversible myocyte injury and
increase of different muscle enzymes, including CPK.

Regarding treatment measures in this study,
there was significant relation between the need for
intubation or mechanical ventilation and mortality.
This was in agreement with a study by Jayashree and
Singhi, (2011) who found mechanical ventilation
needed in 75% of non-survivors and explained that as
the need for mechanical ventilation itself is a poor
prognostic factor, which point to severe toxicity and
accompanied  with  prolonged  duration  of
hospitalization.

In addition, administration of antidotes had
significant association with favorable outcome. Betten

et a., (2006) concluded that the proper use of antidotes
in the ICU when combined with appropriate supportive
care reduce the morbidity and mortality

However, there was no significant association
between decontamination, enhanced elimination and
other supportive measures with the mortality. Zilker,
(2014) mentioned that no evidences confirmed the
influence of elimination from the gastrointestinal tract
as emesis, or gastric lavage. Pagpe et al., (2012)
concluded that the results of outcome of gut
decontaminations studies in overdose patients are
weighted against alack of beneficia effect.

Conclusion

Based on the findings of the current study, older age,
longer duration of hospitalization and higher grade of
Reed’s classification of coma predispose the patients to
poor outcome. Respiratory acidosis, respiratory failure
and elevated CPK on admission are other factors that
can predict mortality in intoxicated comatose patients.
In addition, this study concluded that requirements for
intubation and mechanical ventilation indicated poorer
outcome, while administration of antidotes was
correlated with better outcome.

Recommendations

The current study encourage the physician to consider
age , duration of coma ,Reed’s classification of coma
and respiratory acidosis in addition to elevated
admission CPK level and the need for intubation and
mechanical ventilation as useful tools to identify
prognosis early in comatose intoxicated patients.
Multi-centre studies are needed involving larger
sample size, to verify the findings in the present study
and to evaluate the usefulness of these prognostic
indices toward adverse outcome.
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