
Champion and Spagnoli. J Toxicol Risk Assess 2017, 3:007

Volume 3 | Issue 1
Journal of

Toxicology and Risk Assessment
Open Access

ISSN: 2572-4061

Citation: Champion S, Spagnoli V (2017) Accuracy of Admission Glasgow Coma Scale to Predict 
Aspiration Pneumonia in Poisoned Patients. J Toxicol Risk Assess 3:007. doi.org/10.23937/2572-
4061.1510007
Received: April 13, 2017: Accepted: July 29, 2017: Published: August 01, 2017
Copyright: © 2017 Champion S, et al. This is an open-access article distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.

Champion and Spagnoli. J Toxicol Risk Assess 2017, 3:007 • Page 1 of 3 •

DOI: 10.23937/2572-4061.1510007

Accuracy of Admission Glasgow Coma Scale to Predict Aspiration 
Pneumonia in Poisoned Patients
Sébastien Champion1,2* and Vincent Spagnoli1

1Service de Réanimation Médicale et Toxicologique, Université Paris-Diderot, Hôpital Lariboisière, France
2Réanimation, Ramsay Générale de Santé, France

*Corresponding author: Sébastien Champion, MD, Service de Réanimation Médicale et Toxicologique, Université Paris-
Diderot, Hôpital Lariboisière, 2 Rue Ambroise Paré, 75010 Paris, Address 27 Rue Lafayette, 78000 Versailles, France, Tel: 
0033139637104, Fax: 0033139637105, E-mail: champion.seb@wanadoo.fr

Keywords
Aspiration, Infection, Pneumonitis, Poisoning, Early-onset 
pneumonia, Prognosis

Abbreviation
GCS: Glasgow Coma Scale

Over a period of 18 months, we prospectively evalu-
ated GCS in poisoned patients (mixed drugs) admitted in 
our toxicological intensive care unit [3]. This study was 
conducted in accordance with the Declaration of Helsin-
ki. Independent ethics committee approved the protocol. 
Of 449 patients admitted for poisoning, 83 (18.5%) devel-
oped aspiration « bacterial » pneumonia using a consen-
sual definition (Table 1 and Table 2). Only few patients had 
overt vomiting with obvious aspiration of gastric content. 
Tracheal intubation and mechanical ventilation were re-

SHORT COMMENTARY

Glasgow Coma Scale (GCS) assesses the need and 
guides tracheal intubation in trauma patients. GCS pro-
vides a practical method for assessment of impairment 
of conscious level in response to defined stimuli. GCS is 
the sum of 3 sub-scores for eye opening (1 to 4), verbal 
(1 to 5), and best motor (1 to 6) response to stimula-
tions. Low scores indicate poor level of consciousness 
from 3 (deep unconsciousness) to 15. Tracheal intu-
bation is then performed in order to protect airways, 
decrease risk of aspiration and deliver adequate ven-
tilation in patients with a GCS of 8 or lower. Lee and 
colleagues reported a secondary analysis of the LIPS 
cohort, where 212 (3.8%) patients presented with as-
piration and 5372 (96.2%) did not [1]. Their GCS were 
13 (7-15) and 15 (15-15) respectively (p < 0.0001), 
“significantly higher than the dogmatic threshold of 8, 
where elective endotracheal intubation is often consid-
ered to prevent aspiration” [1]. Moreover, its value for 
poisoned patients has been criticized, especially by our 
group, twenty years ago [2]. Accordingly, as stated by 
the authors, “there is unlikely to be a single threshold in 
which the risk of aspiration can be confidently assessed 
by GCS alone” [3]. We aimed to evaluate the accuracy 
of admission GCS and its association with subsequent 
aspiration pneumonia in poisoned patients.

Table 1: Demographic data of the 449 consecutive poisoned 
patients admitted to our toxicologic intensive care unit. 

  Overall population (n = 449)
Female sex 247 (55%)
Age (years) 43 (32; 54)
SAPS2 36 (24; 50)
Delay from arrival (hours) 4.5 (2; 10)
First GCS 12 (6; 15)
Worse GCS 8 (4; 14)
Delta GCS 0 (-1; 0)
Peak temperature (°C) 38 (37.5; 38.5)
CPIS 3 (0; 7)
CPIS > 6 114 (25%)
MV 236 (53%)
Length of MV (days) 2 (2; 4)
LOS ICU (days) 3 (2; 5)
VAP 29 (6%)
Delay admission-VAP (days) 8 (7; 10)
Mortality 26 (6%)

SAPS2: Simplified Acute Physiology Score 2; GCS: Glasgow 
Coma Scale; CPIS: Clinical Pulmonary Infection Score; MV: 
Mechanical Ventilation; LOS ICU: Length of Stay in the Inten-
sive Care Unit; VAP: Ventilator-Acquired Pneumonia. 
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quired in 236 patients (52.6%), mainly for coma and for 
respiratory failure in 47 patients (10.5%). Hospital mortal-
ity was 6% and was attributed to respiratory failure in 9 
patients (2%) (Table 1 and Table 2).

The most accurate cut-off of initial GCS to predict 

pneumonia in poisoning patients was determined. Receiv-
er operating characteristic analysis showed a moderate 
accuracy of GCS ≤ 7 in predicting pneumonia in poisoned 
patients with an area under the curve of 0.73 (Figure 1). 
GCS ≤ 7 provided sensitivity and specificity at 41% and 
86% respectively (Odd’s ratio 5; 95% CI 2.9-8.6; p < 0.001).

Table 2: Clinical data of 449 poisoned patients depending on their vital status. 

Survivors (n = 423) Non-survivors (n = 26) P value
Female sex 233 (55%) 14 (54%) 0.9
Age (years) 43 (32; 54) 45 (38; 54) 0.6
GCS 9 (5; 14) 3 (3; 3) < 0.0001
Seizures 11 (3%) 4 (15%) 0.0004
Evidence of vomiting 61 (14%) 9 (35%) 0.006
Witnessed aspiration 28 (7%) 5 (19%) 0.02
SAPS2 34 (23; 48) 73 (61; 81) < 0.0001
CPIS 3 (0; 6) 9 (8; 12) < 0.0001
CPIS > 6 94 (22%) 20 (77%) < 0.0001
MV 210 (50%) 26 (100%) < 0.0001
Length of MV (days) 2 (2; 4) 3 (2; 5) 0.01
Shock 83 (20%) 24 (92%) < 0.0001
ARDS 38 (9%) 16 (61%) < 0.0001
LOS ICU (days) 3 (2; 5) 4 (2; 6) 0.3
VAP 25 (6%) 4 (15%) 0.07
Infectious pneumonia 75 (18%) 8 (31%) 0.1

SAPS2: Simplified Acute Physiology Score 2; GCS: Glasgow Coma Scale; CPIS: Clinical Pulmonary Infectious Score; MV: 
Mechanical Ventilation; ARDS: Acute Respiratory Distress Syndrome; LOS ICU: Length of Stay in the Intensive Care Unit; VAP: 
Ventilator-Acquired Pneumonia. 
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Figure 1: Receiver operating characteristic curve of Glasgow Coma Scale.
Receiver Operating Characteristic (ROC) curve of Glasgow Coma Scale to predict aspiration « bacterial » pneumonia in 449 
poisoned patients (Area under the ROC curve = 0.73).
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Trends of GCS add a time dimension as comatose 
patients may not aspirate if coma is very short like after 
propofol infusion. Some authors claim not to intubate 
patients with decreased GCS but particular poisoning 
and preserved airway protection [4]. In a series of severe 
self-poisoning, comatose patients brought non-intubated 
to the emergency department had a 3 fold increased risk 
of aspiration [5]. The rate of aspiration was doubled if the 
patient was unconscious but intubated on the scene or re-
ceived activated charcoal in this series.

Additional increased risk by inappropriate manage-
ment is often outlined by authors [5]. Prevention of 
gastrointestinal absorption by either gastric lavage or 
administration of activated charcoal can be effective if 
appropriate. However, several studies have shown in-
creased risk of aspiration if performed in comatose pa-
tients or with swallowing disorders.

However, aspiration is the consequence of failure of 
airway protection along with existence of some material 
to aspirate. Several mechanisms have been separated. 
First, massive life threatening aspiration might be the 
consequence of emesis. Even with few impairment of 
airway protection, high volume aspiration may lead to 
hypoxia until anoxic cardiac arrest. Subtle dysphagia 
might lead to oropharyngeal chronically aspiration but 
with low amount material. This might be preponderant 
in elderly. In case of poisoning, an important and un-
studied medium of aspiration could be obstructive hy-
popnea. This condition is often seen in poisoning with 
myorelaxing drugs including benzodiazepines. Glosso-
pharyngeal hypotonia induces airway obstruction and 
obstructive apnea/hypopnea. In response, diaphragm 
contraction make intrathoracic depression that can lead 
to aerosolization and aspiration of the supraglottic ma-
terial. One can wonder that even slightly decreased GCS 
do not protect from aspiration in every mechanisms.

GCS has several intrinsic limitations with imperfect 
inter-rater correlation. Another limitation of the GCS 
is the poor correlation with swallowing disorders, gag 
and cough reflexes which are closer to aspiration mech-
anisms [6]. We did not evaluate these variables in our 
study. We did neither report body position at the time 
of discovery and until airway protection but semi re-

cumbent position was associated with fewer aspiration 
[7].

Tracheal intubation has consistently and independent-
ly been associated with aspiration. Our results highlight 
the necessity to assess the ability to protect airways by 
other means, including respiratory status and gag reflex, 
most of all in patients with GCS of 8 or over [8].

To conclude, GCS ≤ 7 was associated with aspiration 
pneumonia in patients with mixed-drug poisoning, with 
only mild accuracy.
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