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Abstract—Background: Decreased consciousness is a
ommon reason for presentation to the emergency depart-
ent (ED) and admission to acute hospital beds. In trauma, a
lasgow Coma Scale score (GCS) of 8 or less indicates a need

or endotracheal intubation. Some advocate a similar ap-
roach for other causes of decreased consciousness, however,
he loss of airway reflexes and risk of aspiration cannot be
eliably predicted using the GCS alone. Study Objective: A
urvey of all poisoned patients with a decreased GCS who
ere admitted to an ED short-stay ward staffed by experi-

nced emergency physicians, to establish the incidence of clin-
cally significant aspiration or other morbidities and endotra-
heal intubation. Methods: A prospective, observational study
as conducted of all patients admitted to the ED short-stay
ard with a decreased level of consciousness (GCS < 15).
esults: The study included 73 patients with decreased con-

ciousness as a result of drug or alcohol intoxication. The GCS
anged from 3 to 14, and 12 patients had a GCS of 8 or less.
o patient with a GCS of 8 or less aspirated or required

ntubation. There was one patient who required intubation;
his patient had a GCS of 12 on admission to the ward.
onclusions: This study suggests that it can be safe to observe
oisoned patients with decreased consciousness, even if they
ave a GCS of 8 or less, in the ED. © 2009 Elsevier Inc.

Keywords—poisoning; alcohol; Glasgow Coma Scale;
irway; aspiration

INTRODUCTION

decreased level of consciousness is a common reason for
resentation to the emergency department (ED) and is often
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he result of intoxication. Originally described in head-
njured patients, the Glasgow Coma Scale (GCS) was de-
ised as a tool for recording the level of consciousness at a
articular moment, whatever the cause of impairment, sys-
ematically and reproducibly (1). Repeated recordings can
ive an impression of deterioration or improvement. It has
ained acceptance in the management of trauma and poi-
oned patients presenting to the ED (2–5).

Established trauma teachings describe a GCS of 8 or
ess as necessitating endotracheal intubation in recogni-
ion of the high risk of secondary brain injury resulting
rom hypoxemia and hypercapnia caused by airway ob-
truction or respiratory compromise (2,3).

It has also been said that a GCS of 8 or less is a useful
uide for the requirement of endotracheal intubation
here the cause of coma is poisoning (5,6). Poisoned
atients are unlikely to suffer from secondary brain in-
ury, but decreased consciousness and loss of protective
irway reflexes predispose to respiratory failure and as-
iration injury (6). However, the risk of aspiration is not
onfined to patients with a GCS of 8 or less, and the loss
f airway reflexes cannot be reliably predicted using the
CS alone (7–11).
Respiratory failure and aspiration can be prevented by

ndotracheal intubation and mechanical ventilation,
owever, intensive care beds are a limited and expensive
esource and must be used judiciously.

This observational study aimed to examine the profile
f poisoned patients admitted to the ED short-stay ward

ber 2008;
Septem
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452 R. Duncan and S. Thakore
ith a decreased GCS, including their diagnoses, length
f stay, and occurrence of significant events. The aim was
o establish the incidence of clinically significant aspiration
r other morbidities, and endotracheal intubation.

MATERIALS AND METHODS

his Scottish ED serves the region of Tayside with a
opulation of approximately 350,000 from rural and
rban environments. There are approximately 50,000
ew presentations per year, and the admission rate is
pproximately 24%.

Within the ED there is an eight-bed short-stay ward.
here are no specific admission criteria to this area, but

he majority of patients are admitted after poisoning,
lcohol intoxication, or head injury, with the expectation
hat they will be suitable for discharge within 24 h. All
atients are reviewed by senior medical staff before
dmission and the ward is overseen by consultant emer-
ency physicians. There is a formal ward round each
orning and further review of patients is performed as

equired by the duty emergency medicine consultant or
enior trainee. The resident ward staff consists of a junior
hysician and ED nurses. There is a minimum patient-
o-nurse ratio of 4:1. However, the ward’s proximity to
he treatment area means that more medical and nursing
taff are available immediately as required. There are
our single rooms and one four-bed bay surrounding a
entral nursing station; the bed spaces all have facility
or oxygen delivery, suction, and cardiorespiratory mon-
toring, and resuscitation equipment is immediately at
and. Although there is no maximum length of stay, the
ypical period of observation or treatment is � 24 h.
pproximately 2650 patients are admitted per year.
A prospective, observational survey was conducted of

ll poisoned patients admitted to the Ninewells Hospital
mergency Department short-stay ward with a decreased

evel of consciousness (GCS � 15) from September 18,
006 to December 2, 2007. Data were collected using a data
ollection sheet, which was completed either by the admit-
ing physician or ward physician at the time of admission.

Patients were included if they had a GCS of � 15 as
result of poisoning at the time of admission to the

hort-stay ward. Patients with external evidence of head
njury and poisoned patients who presented to the ED
ith a reduced level of consciousness but who recovered

o GCS 15 before admission or were intubated in the
esuscitation room and then transferred to the Intensive
herapy Unit (ITU) for further care were excluded. The

ocal acute toxicology service is provided in the ED and,
s such, poisoned patients with a decreased level of

onsciousness would not access another area of care.

F
o

thical approval was not required as there was no change
o the current departmental practice.

Diagnosis, GCS, and vital sign recordings were doc-
mented at the time of presentation, admission, and
ischarge. The GCS was calculated by the physician
esponsible for the patient at presentation and admission.
rterial blood gas results, if appropriate, and whether

ny airway intervention or computed tomography (CT)
maging was required were recorded. Events were con-
idered significant if a patient required intubation or
dmission to the ITU, had clinical evidence of aspiration,
r had any other episode that required transfer back to the
esuscitation room, including cardiac or respiratory ar-
est. Other transient episodes that resolved with standard
reatment were not considered clinically significant. As-
iration was diagnosed clinically and was considered
resent only if the patient demonstrated any respiratory
ymptoms or signs that were consistent with aspiration.

RESULTS

ata were collected for a total of 73 patients, 40 female
nd 33 male, ages 14–79 years (median 36 years, mean
5 years). The median GCS at presentation and on ad-
ission to the short-stay ward was 11. Twelve patients

ad a GCS of 8 or less on admission; none of these
atients had clinically significant aspiration or required
ntubation and all had a GCS of 15 on discharge. Length
f stay varied with GCS; the median was 26 h for those
ith a GCS of 8 or less but only 14 h for those with a
CS � 8.
The GCS remained static between presentation and ad-

ission in 53% of the patients; it improved in 25% and
eteriorated in 22%. The spread of GCS and the differences
etween presentation and admission are shown in Figure 1.

Acute poisoning resulting from intentional overdose
ccounted for 65% of the short-stay ward admissions.
even (14%) of these had a GCS of 8 or less, none of
hom required transfer to the ITU. The only significant

vent recorded was a seizure in a patient who had taken
n overdose of quetiapine, tramadol, and paracetamol.
ll of these patients had an arterial blood gas recorded;
one of these showed evidence of ventilatory failure. The
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igure 1. Glasgow Coma Scale scores on presentation and
n admission to the short-stay ward.
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Decreased Glasgow Coma Scale Score in the ED 453
ajority of overdoses involved multiple drugs, however,
ricyclic antidepressants or benzodiazepines were the
ost commonly implicated, and this was especially true
hen the GCS was 8 or less.
Thirty-nine percent of patients had consumed alcohol,

nd for 22 patients this was considered to be the primary
eason for their decreased level of consciousness, includ-
ng 5 patients who presented with a GCS of 3, and
pproximately half of those patients with a GCS of 8 or
ess at presentation. Of the 5 patients with a GCS of 3, 2
ad rapidly improved to GCS 8 and 12 before admission
o the ward. It is worth noting that although this group
ad a lower median GCS, there were no adverse events,
nd all of these patients except 2 were discharged within
4 h with a GCS of 15. Table 1 compares the character-
stics of drug overdose and alcohol-intoxicated patients.

Fourteen patients had airway support on admission to
he short-stay ward; 6 were in the recovery position, 1
equired suction of the oropharynx, 3 had a nasopharyn-
eal airway, and 3 had an oropharyngeal airway in situ.
ne patient with alcohol intoxication had nasopharyn-
eal and oropharyngeal airways in situ. The 3 patients
dmitted to the short-stay ward with a GCS of 3 had
ropharyngeal airway support that was tolerated even
fter recovery to GCS � 8. A patient with chlormethia-
ole poisoning who presented with a GCS of 3 had an
ropharyngeal airway inserted in the resuscitation room;
n admission to the ward 90 min later his GCS had
mproved to 9, but he tolerated the airway until his GCS
ad reached 13, 10 h later, when it was removed.

No patient in this study received gastric lavage or had
ctivated charcoal administered through a nasogastric
ube. Neither of these treatments is safe in the unconscious
atient without definitive airway protection and they are not
outine practice in British Emergency Medicine.

One patient required intubation and referral to the
TU. The patient presented with an overdose of dihy-
rocodiene, amitryptiline, and quinine, and had a GCS of
4 on admission to the ward. One hour later the GCS had
eteriorated to 6 and the patient was transferred back to
he resuscitation room, where the patient was intubated

able 1. Comparison of patients with acute drug overdose
and alcohol intoxication

Poisoning Alcohol Intoxication

o. of patients 51 22
edian GCS 12 10
edian length of stay (hours) 19.1 12.6
o. of admissions 1 0

CS � Glasgow Coma Scale score.
efore admission to the ITU. There were no episodes of l
linically significant aspiration, cardiac or respiratory
rrest, and no patient required a head CT scan.

DISCUSSION

his study demonstrates that it can be safe to monitor
nd observe individuals with a decreased level of con-
ciousness in the ED short-stay ward. The overall inci-
ence rates for intubation and aspiration were 1.4%
1/73) and 0% (0/73), respectively.

Alcohol is a major cause of decreased level of con-
ciousness in the ED. A recent Scottish national survey
ound that 11% of ED visits were alcohol related; one-
ourth of these patients were acutely intoxicated and over
alf had sustained an injury. One-third of all patients with
lcohol-related presentations were admitted to the hospital
12). The data presented demonstrate that isolated alcohol-
ntoxicated patients had the lowest median GCS but made a
ore rapid recovery with no adverse events.
Unlike trauma, there are no criteria for the need to

ntubate poisoned patients. This is reflected in our study,
s there were a total of 12 poisoned (overdose, alcohol,
r both) patients with a GCS of 8 or less admitted to the
ard for observation, none of whom went on to aspirate
r require intubation.

Chan et al. found a GCS of 8 or less to be predictive
f a need for intubation in poisoned patients and describe
t as a useful guideline for intubation. However, this
tudy also demonstrated that 33% of those with a GCS of
or less were not intubated and none of them developed

ny respiratory complications. They conclude that the
hole clinical context of the situation should be consid-

red before deciding on a need for intubation (5).
Cosgrove and Gascoigne advocate a “GCS 8 – intubate”

pproach to poisoned patients. This is based on their expe-
iences with the management of poisoned patients admitted
o a coronary care unit. They suggest that poor understand-
ng of airway and ventilation care, that is, the “ABCD”
pproach, and the lack of an appropriate area for monitoring
oisoned patients are problems that could be modified to
mprove care. A ward managed by senior emergency med-
cine staff addresses these problems (6).

The incidence of aspiration in poisoned patients has
een reported as 0.8% with GCS 15, increasing to 4.5%
hen the GCS falls below 15. Subgroup analysis of those

dmitted to the ITU found the rate of aspiration to be 9%
hen the GCS was 8 and above, increasing to 17% when

he GCS fell below 8 (7). Another study found evidence of
spiration in up to 15% of poisoned patients with GCS � 9
nd in 45% of patients with GCS � 9 (8). Our experience
uggests that the risk of clinically significant aspiration is

ess than this.
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454 R. Duncan and S. Thakore
The presence of a gag reflex may be suggested as
seful when assessing the risk of aspiration, however, to
ctively try to stimulate the gag or cough reflex in
omeone with potentially impaired airway reflexes could
ause vomiting and lead to aspiration. Several studies
ave demonstrated that the presence or absence of these
eflexes cannot be predicted by GCS score. Our study
onfirms this as we have shown that oropharyngeal air-
ays can be tolerated at a GCS of � 8 (9–11).
Poisoned patients are different than trauma patients, and

“GCS 8 – intubate” rule probably is not applicable to the
oisoned patient. Many things must be considered in the
ssessment, but above all, the assessment should be done by
n experienced physician who has training in emergency
oxicology and advanced airway management.

imitations

he design of this study as an observational study is a
ignificant limitation. Staff members were aware of the
tudy and, therefore, a Hawthorne effect cannot be ruled
ut. There was no follow-up of the patients after their
ischarge from the ED and thus we could not identify any
spiration that may have presented late. Any future study
iming to identify predictors for intubation or aspiration
ould need to involve a significantly greater number of
atients due to the low incidence of these events.

CONCLUSIONS

ecreased level of consciousness is a common reason for

resentation to the ED. Frequently, this is a result of drug
r alcohol intoxication. This study suggests that it can be
afe to observe these patients, even if they have a GCS of
or less, in the ED if a thorough assessment has been
ade by an experienced emergency physician.
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ARTICLE SUMMARY
1. Why is this topic important?

Decreased level of consciousness is a common presen-
tation to emergency departments (EDs), and the manage-
ment of these patients can be challenging. Intubation and
ventilation provides a definitive airway but intensive care
resources are limited and should be used judiciously.
2. What does this study attempt to show?
This study attempts to evaluate the safety of conserva-
tively managing poisoned patients with decreased level
of consciousness in the ED.
3. What are the key findings?

The incidence of clinically significant aspiration was
found to be lower than previously reported in patients
with a decreased level of consciousness as a result of
drug or alcohol intoxication.
4. How is patient care impacted?

This study suggests that a GCS score of 8 does not
mandate intubation in patients with a decreased level of
consciousness as a result of alcohol or drug intoxication.
Such patients can be managed conservatively after a
thorough assessment has been made by an experienced
emergency physician. This practice may help reduce the
number of admissions to intensive care beds in this
population.
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