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Abstract 
 

Background: Glasgow coma scale (GCS) was originally designed to be used in standardizing the assessment of conscious level in 

head trauma patients. However, GCS is now widely used in emergency departments as an indicator of the CNS status in patients 

regardless of their primary etiology. Alongside with GCS, AVPU scale (an acronym from “alert, verbal, painful and unresponsive”) 

is a simpler system which can be used to measure and record a patient’s level of consciousness. Therefore, the study investigated the 

values of admission GCS and AVPU as outcome predictor in mixed poisoned patients. 

Method: A retrospective study in toxicology unit was performed on patients presented with mixed poisoning. Outcomes were 

recorded as patient necessity of GI decontamination, length of neurology observation and the length of hospital stay in toxicology 

unit. 

Results: There was longer duration of hospital stay in toxicology unit and requirement of neurology observation in patients 

presented with lower GCS score (whether using cut-off point at 13 or 8). Similar findings were observed in AVPU scale analysis. 

Majority of patients did not require GI decontamination in both GCS score and AVPU analysis. However, it did not show any 

statistical significance (P > 0.05) in both group analyses. 

Conclusion: Admission GCS score and AVPU scale both are not good indicators to predict severity in acute mixed poisoning 

patients. However, the use of AVPU scale may not be inferior to the use of GCS score in assessing acute poisoning patients. 

 

Keywords: Acute Drug Poisoning; AVPU Scale; Glasgow Coma Scales; Prognostic Value 
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indicator in terms of the length of hospital stays and the 

necessity of gastro-intestinal (GI) decontamination is lacking.  

Alongside with GCS, AVPU scale (an acronym from 

“alert, verbal, painful and unresponsive”) is a simpler 

system which can be used to measure and record a patient’s 

level of consciousness (15, 16). 

As drug poisoning is one of the most common reasons for 

emergency department toxicology unit admission, this study 

is designed to evaluate the values of GCS and AVPU in the 

outcome prediction of patients presented with acute drug 

poisoning. 

 

 

This is a retrospective study which was conducted at the 

toxicology unit of Department of Accident & Emergency, 

Queen Elizabeth Hospital (QEH). Patients admitted to the 

toxicology unit of Department of Accident & Emergency of 

QEH from 1st January, 2017 to 31st December, 2017 were 

recruited except those who were transferred from other 

hospitals for further management. Patients who presented 

with poison ingestion time exceeding 24 hours, prisoners 

and pregnant patients were excluded from this study.  

 

 

 

Glasgow coma scale (GCS) was first published by 

Graham Teasdale and Bryan J. Jennet, both neurosurgeons 

at University of Glasgow in 1974 (1). It was originally 

designed to be used in standardizing the assessment of 

conscious level in head trauma patients (2). However, GCS 

is now widely used in emergency departments as an 

indicator of the (central nervous system) CNS status in 

patients regardless of their primary etiology. As patients’ 

brain will be influenced and may possibly be damaged by 

the biochemical ingredients of the toxic substances, this 

may also lead to the change of conscious level (3). 

GCS has been widely used as a prognostic tool in 

evaluating the outcome and recovery of patients for their 

admission following drug overdose or mental status 

monitoring (4). It has also been used as a guide in 

determining the necessity for intubation in patients 

presenting with antidepressant poisoning (5). 

Previous studies showed that GCS is the best indicator in 

assessing complications and mortality of poisoned patients 

(6-14). However, the use of GCS score as a prognostic 

________ 
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Two hundred and twenty-two patients with single or 

mixed-drug poisoning were recruited. All patients were 

followed until being discharged from the toxicology unit. 

Patients’ demographic data, clinical vital signs, types of 

poisoning substances, GCS scores and its components, 

AVPU scale, length of hospital stay and necessity of GI 

decontamination were studied. The composite of GCS and 

AVPU scale on admission was collected by trained medical 

staff to ensure their accuracy. GCS was determined based on 

three components: eyes, verbal response and motor 

response. For AVPU scale, if the patient did not response to 

verbal stimulus, gentle shake was done without applying any 

form of painful stimulus. This was to ensure patients were 

not subject to hearing impairment. 

Data were analyzed based on both GCS score and AVPU 

categories. A ninety-five percent confidence interval (CI) 

was used to show how predictive the GCS scoring or AVPU 

categories could be. 

In GCS scoring group analysis, non-Parametric and 

Mann-Whitney test were performed to compare the length of 

neurological observation and length of hospital stay. 

Subsequent analyses were performed by independent sample 

t-test by using GCS score at 8 and 13 as cut-offs. The 

necessity of GI decontamination by using GCS score cut-off 

at 8 was analyzed by Crosstab and Chi square analysis. 

In AVPU group, Post Hoc Tests and Kruskal-Wallis Test 

were performed to compare the length of neurological 

observation and length of hospital stay. Crosstab and Chi 

square tests were employed in the analysis of GI 

decontamination necessity. In AVPU group between A and 

non-A group, dichotomized sub-group analysis were also 

performed by using the same strategic methods.   

The data were presented as mean +/- SE or n (%) when 

appropriate. Logistic regression was applied to calculate 

odds ratio (OR) with 95% confidence interval so as to show 

how predictive the GCS or AVPU was. 

This study was approved by the hospital authority cluster 

research & ethics committee/institutional review board 

(REC/IRB) of Queen Elizabeth Hospital (Research Project 

Number: KCC/KEC-2018-0117). 

 

 

In this study, 222 patients with mixed toxicology cases 

were included. Four cases were excluded because of 

incomplete medical records. There were more women 

(n=133) than men (n=85). The mean age was 41.89 years, 

______ 

ranging from 16 to 88 years old. 

Our findings showed that eight patients [3.6%] required 

intensive care unit (ICU) support during their stay in the 

toxicology unit. Twelve patients [5.4%] required coalition 

care by either medical or surgical unit during their stay. 

Thirty-four patients [15.3%] required continual psychiatric 

care upon discharge. One hundred and eighty-one patients 

(83%) were discharged directly by physicians or self-

discharged. Three patients [1.4%] required intubation. None 

of our patients died during the stay in our toxicology unit. 

Twenty-five patients [11.3%] required GI 

decontamination. Among these twenty-five patients, one 

required activated charcoal (AC) plus multi-dose activated 

charcoal (MDAC), another one required AC plus gastric 

lavage (GL). The remaining patients required one single 

dose of AC as GI decontamination only. 

One hundred and forty-one patients required neurology 

observation (NO) during their stay in toxicology unit. The 

longest duration requiring NO was 189 hours, while the 

shortest one was only one hour. Neurology observation was 

done by nursing staff. If there was any uncertainty, it would 

be reassessed by senior physicians.  

For patients presented with admission GCS score 13 or 

above, the mean duration of hospital stay and requirement of 

NO was 1.7 days and 25.8 hours, respectively. However, 

patient with admission GCS score less than 13 required 1 

day longer stay in the toxicology unit or required 17.5 more 

hours of NO (Table 1). 

When using GCS cut-off point at 8, the mean hospital 

stay for patients with a GCS greater than or equal to 8 (≧8) 

was 1.95 days. It was 1.59 days longer than those with GCS 

score less than 8. The mean duration of NO requirement was 

31.2 hours for patients with GCS score (≧8) which was 

12.84 hours longer than those with a GCS <8 (Table 2). 

Over 90% of patients with admission GCS score greater 

than or equal to 8 (≧8) did not require any form of GI 

decontamination (94.1%, n=176). However, among those 

who required GI decontamination, most of the patients 

(92%, n=23) presented GCS greater than or equal to 8. 

In AVPU group analysis, the mean duration of hospital 

stay and requirement of NO also increased if patients’ best 

consciousness level at admission changed [Table3]. A 

similar observation was found when we performed A and 

non-A sub-group analysis [Table 4]. Both the mean 

durations increased dramatically if poisoned patient 

presented as unconscious on admission (Figure 1).   

 

 RESULTS 

 

Table 1.  Duration of hospital stay & Neurology observation using GCS cut-off at 13 

 GCS>13 N Mean Std. Deviation Std. Error Mean 

 GCS>13 N Mean Std. Deviation 
95% CI 

Lower Bound 

95% CI 

Upper Bound 

Duration of stay 

(days) 

GCS below 13 59 2.737 4.3404 -5.9438 11.4178 

GCS greater than 13 148 1.787 1.4083 -1.0296 4.6036 

Duration of NO (hrs) 
GCS below 13 53 43.3443 77.39686 -111.4494 198.138 

GCS greater than 13 86 25.8017 24.77552 -23.74934 75.35274 
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For the necessity of the GI decontamination in the 

AVPU group analysis, majority of the patients (75.9%, 

n=145) did not require any form of GI decontamination. 

However, among those who required GI decontamination, 

most of them (84%, n=21) were alert patients. 

A similar observation was made among the A and the non-

A subgroup analysis. Majority of patients (87.3%, n=145) did 

not require intervention and most of them (84%, n=21) who 

required GI decontamination were alert on presentation. 

 

 

This study investigated the values of GCS and AVPU in 

predicting the outcome of patients with mixed poisoning. 

To the best of our knowledge, this is the first study in which 

the relationship between GCS, AVPU and length of stay in 

hospital are studied.  

A number of previous studies showed positive correlation 

between GCS and severity of poisoning. Unverir et al. 

demonstrated that anti-depressant poisoned patients with a 

GCS score of 8 or less were intubated more frequently (7). 

Budhathoki et al. showed that GCS less than eight was more 

associated with mortality in children presented with 

poisoning or intoxication (10). Heyman et al. illustrated that 

poisoned patients with a GCS score of less than 13 required 

ICU admission (17). Eizadi Mood et al. also showed that 

admission GCS and its components are valuable in outcome 

predictors in mixed poisoned patients (12). Our results 

________ 
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basically showed that GCS, regardless of whether the cut-

off was 8 or 13, would barely be able to statistically 

differentiate the outcome of patients irrespective of the 

terms of the hospital stay length (P = 0.078), necessity of GI 

decontamination [p=0.914] or the length of neurology 

observation (P = 0.5489).  

However, it is argued that our group of patients may have 

suffered from different combinations of toxic agents from 

that of other studies and that our result is in conflict with 

them. It is evidenced by the fact that Davies et al. illustrated 

that the pesticide type affected the outcome in acute 

organophosphate poisoning (18). Besides, the use of 

antidote and the difference in physicians’ intervention also 

have a great impact on the outcome prediction (19-22). As 

our study was based on mixed poisoned patients and 

different drugs may have different pharmacokinetics and 

pharmacodynamics, this will have a great impact on the 

final outcomes. Moreover, our results may not be directly 

extrapolated to other institutions as our patients’ case-mix 

may not be representative of other groups of patients.   

On the other hand, using AVPU also may not be of great 

help; in all categories, P value is greater than 0.05. Although 

the analysis showed that both the duration of NO and length 

of hospital stays increased dramatically if patient’s initial 

presentation is unresponsive, it did not show any statistical 

significance in the A and non-A subgroup analysis. For the 

necessity of GI decontamination, it did not show any 

__________ 

Table 2. Duration of hospital stay & Neurology observation using GCS cut-off at 8 

 GCS>8 N Mean Std. Deviation 
95% CI 

Lower Bound 

95% CI 

Upper Bound 

Duration of stay 

(days) 

GCS below 8 13 3.538 2.3493 -1.1606 8.2366 

GCS greater than 8 194 1.959 2.6208 -3.2826 7.2006 

Duration of NO 

(hrs) 

GCS below 8 13 44.1346 50.13821 -56.14182 144.411 

GCS greater than 8 126 31.2893 52.28004 -73.27078 135.8494 

 

 

  

Figure 1. Means Plots of Duration of hospital stay and Neurology observation 
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Table 3. Duration of hospital stay & Neurology observation using AVPU scale 

 N Mean Std. Deviation Std. Error 

95% Confidence 

Interval for Mean 

95% Confidence 

Interval for Mean 

Lower Bound Upper Bound 

Duration of stay 

(days) 

A 162 1.830 1.4861 .1168 -1.1422 4.8022 

V 25 1.780 1.2754 .2551 -0.7708 4.3308 

P 16 2.938 3.1192 .7798 -3.3004 9.1764 

U 8 6.438 10.4418 3.6917 -14.4456 27.3216 

Total 211 2.083 2.6546 .1827 -3.2262 7.3922 

Duration of NO 

(hrs) 

A 93 25.2306 23.13269 2.39875 -21.03478 71.49598 

V 21 38.8095 36.93938 8.06083 -35.06926 112.6883 

P 15 38.3833 59.09231 15.25757 -79.80132 156.5679 

U 8 92.9375 174.18021 61.58200 -255.4229 441.2979 

Total 137 32.7058 52.38887 4.47588 -72.07194 137.4835 

 

 

Table 4. Duration of hospital stay & Neurology observation using A vs. Non-A analysis 

 A vs. Non-A N Mean Std. Deviation 
95% CI 

Lower Bound 

95% CI 

Upper Bound 

Duration of stay 

(days) 

A 162 1.830 1.4861 -1.1422 4.8022 

Non-A 49 2.918 4.7427 -6.5674 12.4034 

Duration of NO 

(hrs) 

A 93 25.2306 23.13269 -21.03478 71.49598 

Non-A 44 48.5057 84.61306 -120.7204 217.7318 
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statistical significance in both AVPU group and the A, and 

the non-A subgroup analysis. Therefore, the results also 

revealed that the use of AVPU scale did not differentiate the 

outcomes either. 

There are several limitations in our study. The GCS or 

AVPU measured at the time of admission may not reflect 

the unforeseeable major events that may be the determining 

factor of the outcome. Chronological evaluation may give a 

more accurate result. 

For the duration of neurology observation, physicians 

tended to make this clinical order only in those patients 

presented with a low GCS score. The data analysis was 

greatly affected. A prospective study may be able to 

minimise this bias. 

There were few cases in this study which required 

exceptional long hours for neurology observation even 

though they had attained full GCS score in very early stage, 

especially for those who had been admitted to ICU. It is 

argued that physicians tended to employ a more 

conservative and meticulous attitude towards the 

management of those ICU cases. Therefore, the use of 

parameter, such as improvement of GCS score or AVPU 

scale, may be more appropriate in future studies. 

 

 

Although both GCS score and AVPU are useful and 

commonly use indicators in head injury and critically ill 

_________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

patients, they are not good indicators to predict severity in 

patients with acute mixed poisoning in terms of the length of 

hospital stay, necessity of GI decontamination or the length 

of neurology observation. However, the use of the AVPU 

scale may not be inferior to the use of GCS score in 

assessing acute poisoning patients. It would be of interest to 

have larger prospective studies to demonstrate the 

prognostic values of the admission GCS score or AVPU 

scale in acute mixed poisoned patients in future. 

 

 

The authors would like to thank all the nursing staff of 

the emergency department of Queen Elizabeth Hospital for 

their valuable help. They also highly appreciate the kind and 

sincere assistance of Ms. Rainbow Lee in helping medical 

record retrieval and Mr. Lawrence Ma’s guidance in data 

analysis.  

 

 
1. Jennet B. Development of Glasgow coma scale and outcome 

scales. Nepal Journal of Neuroscience 2005; 2:24-28 

2. Matis G, Birbilis T. The Glasgow Coma Scale – a brief review. 

Past, present, future. Acta Neurol Belg 2008; 108:75-89a 

3. Heard K, Bebarta VS. Reliability of the Glasgow Coma Scale 

for the emergency department evaluation of poisoned patients. 

Hum Exp Toxicol 2004;23:197-200. 

4. O'brien BP, Murphy D, Conrick-Martin I, Marsh B. The 

functional outcome and recovery of patients admitted to an 

_________ 

 REFERENCES 

 

 ACKNOWLEDGEMENTS 

 

 CONCLUSION 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ASIA PACIFIC JOURNAL of MEDICAL TOXICOLOGY 

APJMT   8;1   http://apjmt.mums.ac.ir   March  2019 

 

intensive care unit following drug overdose: a follow-up 

study. Anaesth Intensive Care 2009;37:802-6. 

5. Unverir P, Atilla R, Karcioglu O, Topacoglu H, Demiral Y, 

Tuncok Y. A retrospective analysis of antidepressant 

poisonings in the emergency department: 11-year experience. 
Hum Exp Toxicol 2006;25:605-12. 

6. Akkose S, Turkmen N, Bulut M, Akgoz S, Iscimen R, Eren 

B. An analysis of carbon monoxide poisoning cases in Bursa, 

Turkey. East Mediterr Health J 2010;16:101-6. 

7. Unverir P, Atilla R, Karcioglu O, Topacoglu H, Demiral Y, 

Tuncok Y. A retrospective analysis of antidepressant 

poisonings in the emergency department: 11-year experience. 

Human & experimental toxicology. 2006 Oct;25(10):605-12. 

8. Ku HL, Yang KC, Lee YC, Lee MB, Chou YH. Predictors of 

carbon monoxide poisoning-induced delayed 

neuropsychological sequelae. Gen Hosp Psychiatry. 2010 
May-Jun;32(3):310-4.Teksam O, Gumus P, Bayrakci B, 

Erdogan I, Kale G. Acute cardiac effects of carbon monoxide 

poisoning in children. European journal of emergency 
medicine. 20101;17:192-6. 

9. Budhathoki S, Poudel P, Shah D, Bhatta NK, Dutta AK, Shah 

GS, Bhurtyal KK, et al. Clinical profile and outcome of 

children presenting with poisoning or intoxication: a hospital 

based study. Nepal Med Coll J  2009;11:170-5. 

10. Baršić B, Marton E, Himbele J, Ravlić Ž. Evaluation of the 

Glasgow Coma Scale score in critically ill infectious disease 

patients. Infection 1996;24:297-300. 

11. Eizadi-Mood N, Saghaei M, Alfred S, Zargarzadeh AH, Huynh 

C, Gheshlaghi F, et al. Comparative evaluation of Glasgow 

Coma Score and gag reflex in predicting aspiration pneumonitis 

in acute poisoning. J Crit Care 2009;24:470.e9-15. 

12. Christ A, Arranto CA, Schindler C, Klima T, Hunziker PR, 

Siegemund M, et al. Incidence, risk factors, and outcome of 

aspiration pneumonitis in ICU overdose patients. Intensive 
Care Med 2006;32:1423-7. 

13 

13. Eizadi Mood N, Sabzghabaee AM, Yadegarfar GH, Yaraghi 

A, Ramazani Chaleshtori M. Glasgow coma scale and its 

components on admission: are they valuable prognostic tools 

in acute mixed drug poisoning?. Critical care research and 
practice. 2011;2011:952956. 

14. Kelly CA, Upex A, Bateman DN. Comparison of 

consciousness level assessment in the poisoned patient using 

the alert/verbal/painful/unresponsive scale and the Glasgow 

Coma Scale. Ann Emerg Med 2004;44:108-13. 

15. Rajabi Kheirabadi A, Tabeshpour J, Afshari R. Comparison of 

three consciousness assessment scales in poisoned patients 

and recommendation of a new scale: AVPU plus. Asia Pac J 
Med Toxicol 2015;4:58-63. 

16. Heyman EN, LoCastro DE, Gouse LH, Morris DL, Lombardo 

BA, Montenegro HD, Takacs M. Intentional drug overdose: 

predictors of clinical course in the intensive care unit. Heart 
Lung 1996;25:246-52. 

17. Davies JO, Eddleston M, Buckley NA. Predicting outcome in 

acute organophosphorus poisoning with a poison severity 

score or the Glasgow coma scale. QJM 2008;101:371-9. 

18. Poplas-Susić T, Klemenc-Ketis Z, Komericki-Grzinić M, 

Kersnik J. Glasgow Coma Scale in acute poisonings before 

and after use of antidote in patients with history of use of 

psychotropic agents. Srp Arh Celok Lek 2010;138:210-3. 

19. Donald C, Duncan R, Thakore S. Predictors of the need for 

rapid sequence intubation in the poisoned patient with 

reduced Glasgow coma score. Emerg Med J 2009;26:510-2. 

20. Chu F. KC, Yim AKM, NG SW. A Case Series of Life-

Threatening 3,4-methylenedioxyamphetamine (MDMA) 

Poisoning in an Electronic Dance Music Party in Hong Kong. 

Asia Pac J Med Toxicol 2018;7:79-83. 

21. De Silva RF, Sumanadasa HS, Wijekoon S, Wanigasuriya 

JKP. Two Cases of Ethylene Glycol Poisoning Treated 

Successfully with Haemodialysis. Asia Pac J Med Toxicol 
2018;7:46-8. 

 


