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Abstract 
Background : Near-drowning is common in children and has a high mortality rate. Some 

survivors remain in a vegetative state after the accident and are a great burden to their family and society. 
Objectives : To find out whether outcomes on near drowning can be reliably identified early 

in the course of illness. 
Method : Medical records of 72 children admitted to Queen Sirikit National Institute of Child 

Health, Bangkok, Thailand, for treatment of near drowning from January 1993 to December 2001 were 
retrospectively studied. Stepwise multivariate discriminant analysis was used to identify the power of 
variables achieving highest overall accuracy in minimizing errors for predicting poor outcome in intact 
survivors. 

Results : The patients were identified into three groups: functionally intact, vegetative and 
dead groups, it was found that a combination of physical examination in the emergency department 
(ED), the need for cardiopulmonary (CPR) in the ED, amount of adrenaline given during CPR, and high 
blood sugar achieved an overall accuracy of 83 per cent. When categorizing patients into good outcome 
versus poor outcome (the combination of the vegetative and dead group were the poor outcome group). 
The variables mentioned above achieved an overall accuracy of 98 per cent. Good outcome survivors 
could be correctly predicted with no error, but error occurred when poor outcome survivors were pre­
dicted to be good outcome in 3 per cent. Glasgow coma score~ 5, the need for CPR in the ED and blood 
sugar> 300 mg/dl were selected clinical variables found to have optimum predictive abilities with an 
overall accuracy of 96 per cent, but showed an error of 6 per cent in predicting poor outcome from 
functional intact survivors (unpredicted good outcome). 

Conclusion : From the present study discrimination analysis cannot accurately separate all 
intact survivors from the vegetative groups, but can prospectively differentiate unpredicted good out­
come from vegetative or dead groups. When using only simple clinical classification systems, unpredicted 
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good outcome patients are detected. Since outcome cannot be accurately predicted in the ED, all near 
drowning victims should receive vigorous and aggressive treatment in the early course of illness and 
need close monitoring for respiratory complications and neurological signs. 
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Submersion accidents continue to be a sig­
nificant cause of morbidity and mortality in children 
worldwide0-4). The drowning rate is highest for 
children under the age of 5 years and between the age 
of 15 and 24 years. It is 4 times more frequent in 
males than in females and low-income group is more 
susceptible( 4 ). The mortality rate of near-drowning 
cases admitted to the hospital varies from 20 to 50 per 
cent(2,4). Despite many studies aimed at developing 
predictors of outcomes, there is limited information 
that can be used as a prospective tool to guide the 
physician in limiting the level of interventionsCS-10). 
Once patients arrive in the ICU, monitoring of cardio­
pulmonary and neurological status and attention to 
electrolytes and acid-base status, needs to be con­
tinued. Thus, these patients are likely to have long 
hospital stays, high case fatality rates, a high case 
sequelae rate, and high hospitalization charges. In 
addition, after suffering from near drowning some 
victims survive in vegetative stages and cause a burden 
to their familiesOO). 

This study reviewed the characteristics, hos­
pital course and outcome of pediatric patients admitted 
to Queen Sirikit National Institute of Child Health, 
Bangkok, Thailand with the aim of investigating 
whether outcomes in near drowning cases can be 
reliably identified early in the course of illness. 

MATERIAL AND METHOD 
The medical records of all children admitted 

to Queen Sirikit National Institute of Child Health, 
Bangkok, Thailand, for treatment of near drowning 

from January 1993 to December 2001 were retrospec­
tively identified. Variables in this study include; age, 
sex, estimated submersion interval, why it happened, 
whether drowning was witnessed, condition of the 
patients on the scene, performance of bystander cardio­
pulmonary resuscitation, time taken to reach the hos­
pital, condition at the hospital, the need for cardio­
pulmonary resuscitation in the emergency department 
(CPR in ED), amount of epinephrine given during 
CPR, initial temperature, pulse rate, respiratory rate, 
blood pressure, consciousness, Glasgow coma score 
(GCS), pH, base excess, Pa02, PaC02, blood glucose, 
BUN, creatinine, blood electrolytes, SGOT, SGPT, 
duration of ventilation support and length of stay. 

Outcome was ide:Hified into three groups. 
Patients with functional neurological recovery were 
classified as good outcome. Patients were classified as 
the vegetative group if survival occurred without func­
tional recovery and the dead group if death occurred. 

Statistical analysis 
Stepwise multivariate discriminant analysis 

to minimize Wilk's Lambda, calculating prior prob­
abilities based on group size was used to identify the 
power of each variable and power of the combination 
of variables which most accurately predicted good, 
vegetative, or dead patient outcome. Patients were 
excluded if the variables used were not documented. 
The most predictive variable was recorded and elimi­
nated from further use in this portion of the analysis. 
The process was repeated until all variables with the 
probability of F < 0.05 were recorded in order of 
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predictive ability. An identical procedure was again 
used to identify the variables, which most accurately 
categorized patients into good versus poor outcome 
(vegetative and dead group). Final discriminate ana­
lysis was performed entering all variables together to 
find the combination achieving optimal classification. 
Optimal classification was defined as highest overall 
accuracy after minimizing errors predicting poor out­
come in intact survivors. 

Clinical classification 
Using variables identified as most predic­

tive, a simplified clinical classification system was 
then constructed and applied to the patient database. 
Variables were selected based on predictive utility in 
discriminant analysis evaluation, ability to minimize 
unpredictable good outcome patients (UGO), and the 
accuracy with which they could be obtained. 

RESULTS 
Seventy-two patients were included in this 

study. Age ranged from 3 months to 14 3!12 years 
(mean 43 months, median 28months) and 70 per cent 
were males. Seventy-nine per cent of submersion 
events occurred in Bangkok, 20 per cent in suburban 
areas including Samut Prakan and Prathum Thani. 
The drowning was witnessed in only 23 cases. Sub­
mersion caused by neglecting the child for a while 66 
per cent, accident 28 per cent, and suspected child 
abuse 5 per cent. Events occurred in a canal or river 
44 per cent, swimming pool 25 per cent, waste water 
12 per cent, fish pond lO per cent, and bathtub 8 per 
cent. Resuscitations on the scene were done in 65 
patients, methods used included: holding the child 
over the shoulder 40 per cent, chest compression 19 
per cent, mouth to mouth 8 per cent, and combination 
of all methods 22 per cent. Data of submersion events 
were collected in 60 cases. Average submersion time 
was ll minutes with a median of 7.5 minutes. After 
rescuing from submersion, 46 per cent of patients had 
spontaneous breathing after 5 minutes of resuscita­
tion, while 54 per cent still had cyanosis and no tone 
after 5 minutes. Average time to reach the hospital was 
34 minutes. 

Upon arrival in the Emergency Department, 
53 children needed emergency management which 
included; cardiopulmonary resuscitation (CPR) in 25 
children, endo-tracheal insertion and respiratory sup­
port without cardiac massage in 39 children, airway 
clearance and gastrointestinal decompression in 14 
children. Of twenty-five patients who received CPR, 

13 died, ll survived in a vegetative state and 1 sur­
vived with functional intact outcome. Only lO out of 
25 had information about the time spent for CPR. 
Average time spent for CPR was 17.5 minutes (range 
from 10 to 30 minutes). Two children with 30 minutes 
of cardiopulmonary resuscitation died after ICU admis­
sion for 2 and 25 days respectively. Of fifty-seven who 
survived (40 intact, 17 vegetative), 12 received CPR, 
but only one had good outcome. An initial Glasgow 
coma score of 3 was recorded in 11 patients, 9 died, 
and 2 survived in a vegetative stage. Of seventeen 
children with Glasgow coma score between 4 to 5, 12 
survived in a vegetative stage and 5 died. Of 44 
patients having a documented Glasgow coma score 
;::: 6, 3 survived in a vegetative state, and 41 survived 
intact. Outcome of 72 patients included; 41 (57%) 
functionally intact, 17 (24%) vegetative, and 14 (19%) 
dead. Mean values for selected variables in the good, 
vegetative, and dead outcome groups are shown in 
Table 1. 

Statistical analysis results 
The accuracy of each individual variable to 

predict the outcome of the patient is shown in Table 
2. Amount of epinephrine given during CPR and 
Glasgow coma score showed good predictive ability. 
Group of variables in physical examination, treatment 
and history in predicting outcome are shown in Table 
3. It was noted that variables in physical examination 
showed a higher predictive ability. Group of in vestiga­
tion including base excess, blood sugar, SGOT, SGPT 
showed poor accuracy in predicting outcome. All 
variables collected but not listed in Table 2 were not 
predictive. 

The best outcome classifications achieved by 
discriminant analysis entering all variables together 
are shown in Table 4. Group of variables that were 
analyzed to categorize the patients into good, vegeta­
tive and dead outcome included; physical examination 
(pulse rate, respiration rate, systolic BP, diastolic BP, 
Glasgow coma score), the need for CPR in the ED, 
amount of adrenaline given during CPR, and high 
blood sugar, achieved an overall accuracy of 83 per 
cent. Discriminant analysis showed misclassification 
of functional intact group in 4.8 per cent, of the 
vegetative group in 35.3 per cent, of the dead group in 
28.6 per cent as shown in Table 4. 

Combining the vegetative and dead groups 
as the poor outcome group made categorization of the 
outcome into two groups. Stepwise multivariate dis­
criminant analysis was again repeated, physical exami-
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Table 1. Comparison of good outcome group and vegetative/dead groups for study variables. 

Variables 
outcome 

Child's age 4.1085 ± 3.6406 
Duration of submersion 5.56 ± 5.72 
Pre-hospital period 38.17 ± 31.10 
CPR duration 00±00 
Amount of adrenaline given 

during CPR 00±00 
Level of consciousness 1.46 ± 0.67 
Glasgow coma score 12.17±2.71 
Systolic BP 101.46 ± 15.62 
Diastolic BP 61.41 ± 10.12 
Pulse rate 121.17 ± 29.44 
Respiration rate 35.95 ± 15.99 
Temperature 37.08 ±0.76 
Blood pH 7.36±0.2 
Base excess -2.17 ± 3.2635 
C02 tension 35.03 ±6.99 
0 2 tension 135.11 ± 128.53 
Blood sugar 138.77 ± 99.53 
BUN 11.49 ± 3.7 
Blood creatinine 0.497 ± 0.15 
SGOT 83.75 ± 95.57 
SGPT 51.62 ± 78.5 
Sodium 135.36 ± 3.66 
Potassium 3.95 ±0.619 
Length of stay 5.46 ±4.59 
Duration of Ventilation support 0.37 ±0.99 

nation (pulse rate, respiration rate, systolic BP, diastolic 
BP, Glasgow coma score), the need for CPR in the 
ED, amount of adrenaline given during CPR, and high 
blood sugar, achieved an overall accuracy of 98 per 
cent. Good outcome survivors could be correctly pre­
dicted with no error, but error occurred when poor 
outcome survivors were predicted to be good outcome 
in 3 per cent as shown in Table 4. 

Variables from physical examination, emer­
gency treatment, and laboratory investigation as shown 
in Table 2 were selected to classify the patients into 
good and poor outcome groups to try to minimize 
unpredicted good outcome patients. Three variables 
including: initial Glasgow coma score ~ 5, the need 
for CPR in the ED and blood sugar > 300 mg/dl, were 
found to have optimum predictive abilities. Patients 
meeting all 3 criteria were predicted to have a poor 
outcome and all others were predicted to have a good 
outcome. Classification using this method resulted 
in an overall accuracy of 96 per cent, but predicting 
a poor outcome in 2 functionally intact survivors 
(UGO) resulted in error of 6 per cent as shown in Table 
5. 

Good outcome Vegetative P-value 

outcome 

3.92 ± 3.58 1.79 ± 1.25 0.078 

10.47 ± 10.40 15.71 ± 12.22 0.001 

20.29 ± 29.70 26.14 ± 26.07 0.102 

0.65 ±0.49 7.86 ± 11.04 < 0.0001 

1.06 ± 1.6 2.07 ± 1.27 < 0.0001 

2.94± 0.24 3±00 <0.0001 

4.76 ± 1.44 3.43 ± 0.65 < 0.0001 

42.82 ± 47.58 5.36±20.04 < 0.0001 

24.76 ± 27.92 3.57 ± 13.6 < 0.0001 

43.53 ± 53.84 14.29 ± 53.45 < 0.0001 
11.53 ± 19.10 00±00 < 0.0001 
36.41 ± 2.76 35.85 ± 1.17 O.o31 

7.42 ± 0.12 7.34 ± 0.17 0.001 
-4.58±4.92 -12.72± 8.4 <0.0001 
30.54±9.78 31.66 ± 14.26 0.202 

241.28 ± 206.28 156.2 ± 153.1 0.064 
197.31 ± 76.6 221.5 ± 227.9 <0.0001 

16.69 ± 13.25 15.7 ± 6.63 0.033 
0.60 ±0.35 15.7 ± 6.63 0.155 

124.75 ± 104.4 494± 396 0.005 
79 ± 74.89 236.5 ± 208.7 0.022 

134.14 ± 4.04 132,07 ± 7.14 0.073 
3.89 ± 0.51 4.02 ± 1.08 0.881 

30.12 ± 19.8 9.29 ± 10.17 < 0.0001 
8.59 ± 5.53 3.72 ±5.96 <0.0001 

The actual outcome of patients classified by 
the clinical criteria into good and poor outcome cate­
gories is shown in Table 6. Of thirty-seven cases who 
were correctly classified as good outcome, no one 
required CPR in the ED, 6 had apnea and needed 
endotracheal tube (E-T) tube with respiratory support 
within 48 hours, 36 had Glasgow coma score of more 
than 6, 1 had Glasgow Coma Score of 6, 32 had blood 
sugar less than 200 mg/dl, 5 had blood sugar between 
200-250 mg/dl. 

One patient who was predicted to have good 
outcome but actually became vegetative had an esti­
mated submersion time of 10 minutes, Glasgow coma 
score of 6, needed E-T tube with respiratory support 
within 24 hours. She developed decorticate posture 
during admission and had blood sugar of 211 mg/dl. 
Of twenty-nine whose outcome was accurately pre­
dicted to be poor, 24 required CPR in the ED, 5 had 
apnea and needed E-T tube with respiratory support, 
26 had Glasgow coma score less than 6, 2 had Glasgow 
coma score of 6, 1 had Glasgow coma score of 8. 
Fifteen patients had blood sugar less than 200 mg/ 
dl, 5 had blood sugar between 200-300 mg/dl, 5 
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Table 2. Discriminant analysis classification of pre· 
dictive ability in each variable. 

Variables Predictive ability 

Duration of submersion 
Drowning was witnessed 
On the scene condition 
Level of consciousness 
Glasgow coma score 
Pulse rate 
Respiratory rate 
Systolic blood pressure 
Diastolic blood pressure 
Decorticate or decerebrate posture 
Cardiopulmonary resuscitation in the ED 
CPR duration in ED 
Adrenaline received during CPR 
Duration of ventilation support 
Length of stay 
Base excess 
Blood sugar 
SGOT 
SGPT 

(%) 

61.1 
54.2 
63.9 
70.8 
79.2 
73.6 
69.4 
72.2 
76.4 
69.4 
73.6 
65.3 
80.6 
69.4 
66.7 
63.9 
66.7 
55.6 
59.3 

had blood sugar between 300-400 mg/dl, 4 had blood 
sugar more than 400 mg/dl. 

The two patients predicted to have poor out­
come but survived intact (unpredicted good outcome 
or UGO patients) represented 6.4 per cent of all 
patients predicted to have a poor outcome (Table 6). 

One of the UGO patients was a 3 9 I 12 year old girl. 
She was submerged in the canal for 5 minutes and 
rescued with neither pulse nor heart rate and needed 
CPR in the ED. She had initial blood sugar of 682 
mg/dl. By 12 hours after submersion, she developed 
purposeful movements and was successfully extubated. 
The second UGO patient was 2 6t12 years old. She 
developed convulsion and apnea on arrival at the ER, 
and an E-T tube was immediately inserted without 
the need for CPR. She developed purposeful move­
ments by 48 hours and was also extubated success­
fully. 

DISCUSSION 
Studies on the prognostic factors of near­

drowning showed that the factors which correlated 
with outcome included historic variables such as dura­
tion of submersion(8), types of water, patients' tempe­
ratureOl ,12), and intervention on the scene(13), treat­
ment variables such as the need for CPR in the ED 
(13-15), apnea06), depth of coma(17), neurological 
response to therapy(18), and laboratory variables such 
as blood sugar09). In the present study variables such 
as duration of submersion, the need for CPR in ED, 
physical examination in ED, the initial Glasgow coma 
score, blood pH, base excess and blood sugar corre­
lated significantly with the outcome. 

Once CPR was needed in the ER, the out­
come was considered to portend death or vegetative 

Table 3. Discriminant analysis classification of predictive ability in group variables. 

Tabel 4. 

Group variables 

History (Duration of submersion; Drowning was witnessed; On the scene condition) 
Physical examination (Glasgow coma score; Pulse rate; Respiration rate; Blood pressure) 
Treatment (CPR in ED; adrenaline received during CPR in ED; E-T tube insertion in ED) 

Classification results using discriminant analysis. 

Actual outcome Outcome categories Actual outcome 
eredicted outcome 

Intact Vegetative Dead %Error Good 

Intact 39 2 0 4.9 Good 39 
Vegetative I 11 5 35.3 Poor I 

Dead 0 4 10 28.6 

Predictive ability 
(%) 

68.1 
81.9 
80.6 

Outcome categories 
eredicted outcome 

Poor 

0 
29 

%Error 

0 
3.3 

Categorization into intact, vegetative and dead outcome is shown on the left and categorization into good and poor outcome is shown on 
the nght. Three cases were excluded due to missing values. 



S506 R. PLUBRUKARN & S. TAMSAMRAN J Med Assoc Thai August 2003 

Table 5. Classification results using clinical classifi­
cation method. 

Actual outcome 

Good 
Poor 

Predicted outcome 
Good Poor % Error 

37 2 5.1 
29 3.3 

state. In the present study of 25 patients who received 
CPR, 13 died, ll survived in a vegetative state and 
only one survived functionally intact ( 4% ). However, 
5 studies reported functional recovery in 0 per cent 
(14), l2percent(l3), l5percent02), l8percent07), 
and 21 per cent(8), (about 14% overall average) of 
drowning victims who required CPR in the ED. 

A previous study by Christensen et al to 
identify combinations of variables most reliable to 
predict good and poor outcome by using discriminant 
analysis was employed in 274 near drowning patients. 
A combination of physical findings in the ED, per­
formance of CPR in the ED, and initial pH achieved 
95 per cent accuracy. There was an error predicting 
death in 6 intact survivors. It was shown that no com­
bination of variables could accurately separate all 
intact survivors from the vegetative and dead groups. 
Clinical classification method using need for CPR in 
the ED, apnea and coma in the ED and initial pH< 7.00 
achieved 93 per cent overall accuracy, and among the 
patients predicted to have a poor outcome, 5 (6.3%) 
survived functionally intact (UG0)(20). 

The results of the present study are different 
from the previous one since using discriminant ana­
lysis gives more advantage than the simple clinical 
system in minimizing unpredictable good outcome 
patient (error of 0% ). However, of patients predicted 
to have good outcome, 29 (98%) survived intact, 1 
(3%) survived in a vegetative state. Clinical classifica­
tion in the present study is different from Christensen's 

study, a combination of 3 variables including Glasgow 
coma score 2: 5, the need for CPR in the ED and blood 
sugar> 300 mg/dL showed good predictive ability to 
categorize the patients into intact group but did not 
accurately separate all intact patients from vegetative 
patients. In addition, using these three simple vari­
ables could not categorize the unpredicted good out­
come (UGO) patients that represented 6 per cent of 
all patients who were predicted to have a poor out­
come. It implies that a decision based on clinical 
classification alone, 6 per cent of the patents who were 
predicted to have a vegetative or dead outcome will 
have no chance to survive intact if withdrawal or 
withholding aggressive treatment was done early in 
the course of treatment. 

The goal in the treatment of near-drowning 
victims are to preserve life and to minimize sequelae. 
Attempts to prolong life regardless of functional out­
come require all possible therapies being given to all 
patients, hence, prediction of outcome is unnecessary. 
On the contrary, when intact outcome is needed, pre­
diction of good or poor outcome is the most important 
characteristic; misclassification between vegetative 
and dead groups is not of much concern because both 
vegetative survival and death are unwanted. Hence, 
accurate prediction of good and poor outcome is 
essential for guiding clinical decisions, while preoccu­
pation with prediction of vegetative or dead outcome 
has little clinical use. 

Many studies tried to develop criteria to dif­
ferentiate the patients into good and poor outcome. 
Criteria such as failure to respond to advanced life 
support within 25 minutes(8) which indicate poor 
prognosis is not widely used because of anecdotal 
experience with victim recoveries. Graf et al sug­
gested that outcome for pediatric near-drowning vic­
tims can be predicted with four simple variables: 
coma, absence of papillary light reflex, initial blood 
glucose and sex(7). Again those criteria could not 
apply to other studies as well as the present study. The 

Table 6. Predicted good and poor outcome using clinical classification system and actual out­
come. 

Predicted intact (n - 38) 

Near drowning cases 
(n = 69) 

Predicted vegetative/dead (n - 31) 
Actual intact Actual vegetative Actual dead Actual intact Actual vegetative Actual dead 

37 0 2 17 13 
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present findings and the other opinions(20) suggest 
that no index or score applied in the ED will predict 
outcome with complete accuracy. However, an 
important thing to keep in mind is that the primary 
mechanism of near-drowning neurological injury is 
caused by hypoxic-ischemic insult. Serial neurologi­
cal examinations over time can provide additional 
prognostic information and rapid recovery within 48 
hours is a reasonable observation period for patients 
with predicted poor outcomeC7.20). It is evident that 
the limits beyond which intact survival is excluded 
cannot be established until other measures of neuronal 
injury become availableC7). The present study sup­
ports this finding since two of the authors' unpredicted 
good outcome patients were in serious condition at the 
beginning but neurological improvement occurred at 
12 and 48 hours respectively after injuries and finally 
both patients recovered intact. 

In conclusion the present findings suggest 
that physical findings, the need for CPR in the ED, 
the amount of epinehrine given during CPR, and high 
blood sugar, cannot accurately separate all intact survi­
vors from the vegetative group, but can differentiate 
unpredicted good outcome from the vegetative or 
dead groups. However, using clinical classification 
systems including Glasgow coma score ~ 5, the need 

for CPR in the ED and blood sugar> 300 mg/dL will 
misclassify unpredicted good outcome in 6 per cent. 
Although evidence from the present study and ano­
ther study also shows that observation and therapy for 
48 hours improves certainty, it does not eliminate 
the possibility of error( 19). Hence, it is suggested that 
all pediatric submersion patients should receive 
aggressive treatment at the beginning, then search for 
undermining, factors to prognosticate the patients, 
but support termination of therapy may have to be 
considered before absolute prognostic certainty is 
established. Withdrawal and withholding therapy may 
be considered together with the victim's parents if 
the patients could not recover functionally. Finally, 
pediatricians should emphasize the preventive mea­
sures during health supervision visits in well-child 
care and community campaigns for prevention as 
well as education. 
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~f!m-,An1!t1 : ~m~l"lln"il£J~l'IJ'lJD~cl'th£Jffi~fumi'i1J"lil£J-ll"ll-l~l ru "fll'U'IJ"'lJm'WL~nLL~~'lll~l-l't1l'il~iJ . . 
'i::'t1ll~L~tl'IJI-In"il~l-l 2536 ii~L~tl'IJO'!Jll~l-l 2544 ~l'!Jl'IJ 72 'iltJ L~>~vu.t.l~.Jthvm.ml>lll-lc.Jfl~'Wrl "llnlf'IJ1'li"ii~'iLf·m::li 
~lU. '!Jnn~l-l 'iL~'il::'fi'-Jln ~I-IU"l<i'tJ 1~>~ffi il'h ~lll-lml-ll'ifl1 '!Jnl'i'Yil'!JltJc.J fl ~'W ll1~~~"!1>1LLfl::L 't11-1l::"l-lyj "!1>1 

lllt'lm-,An1!t1 : L~tJu.ti~.Jthmtl'IJ 3 n~~ hiLLri n~~'iD~>~'il'il>ltln~ n~~'it:J~>~'il'il>lviwm'iYll~"~t:J~ U.fl::n~I-IL~v'il'i(;) 
'WUll~lLL tl'i"lln nl'i\1l'il"l1l~nlmL 'ini'u ~lll-l~t:Nm'i1 '!Jnl'i~w'i'IJ'il'W'lJnJ::I-Ilii~ifl~'1nL~'IJ ~l'!Jl'IJI'rf~ffi i Epinephnne 

'lJrud~·'IJ?i'IJ'il'W u.i:'l::'i::~u~lmfl1'1Jm::u.m~tJ~>~~~ "li-ITmY1l'!Jl£Jc.Ji:'l~'WrltJn~tJ~ 83% LLl'inlLLvnn~l-lc.Jfl~'WO'lJD~.JthtJDDn 
LU'IJ 2 n~~ ?itJn~~-~~ u.fl::n~1-1hl~ (L~>~v·n~n~~Y1·m~>~'il'il1lL~>~v'Wm'iYll~"~-~tl~'t11m~v'il'il1lL'lil~l£Jn'IJ) LL~l1'li"ii~'iL~'il::li 
~lLL '!Jnn~~~l£JU"l<i'£J'lil~~'IJ 'WUll"ll-ll'ifiYll'IJl£Jt;Jn~!l~ 98% 1~>~v hi~rllll-ltji>J'Wi:'lll>l'lJ!l~rn'i~lLL '!Jm~n 1 tltJ~1'1Jn~I-IWm'i 

't11m~£J'il'il1lL{;l£Jc.Jfl~'Wrl"li~LU'IJL~ntln~Lfll!l LLl'iLi'il>l~ll~tjl>l'Wi:'ll(;l 3% "llnm'i~lLL'!Jn.JthtJ 1tJB~1'1Jn~~-!tln~u.l'ie.Jfl~'Wrl"l1~ 

il~lli-IWnl'iYll~"~tl~ .,~~"llnUlU"l<i'vm~~~ijnYltl'i::Li~'!Jhi~l£J 1 3 !l~l~l-ll1'li~lLL'!Jm~nhiLLri Glasgow coma score 

2:: 5 ~ll~~tl~rn'i1'1Jf1l'ifJ~'W'lJnJ::I-IlO~itl~'qnL~'IJ LLI'l::'i::~U~l\1llfl1'1JL~tll>l~~ > 300 mg/dl 'WUll"l).Jl'irl~lLL'!Jn 
t.~fl~'Wm~tJn~D~ 96% LLl'iLn(;l~lll-ltj~>~'Wfll~>~1 '!JnTi~lu. '!Jm~n 1 tltJ~1'1Jn~~w m'i't11m~v'il'il1lT~>~vt.~l'l~'Wrf"li~L U'IJL~ntln~ 

ii~ 6% 

RlU : nl'iUl'iBrn'im~"i\~1 '!Jm'i~lLL '!Jnn~I-!).Jl1'lit'!Jm'i?Tm~n~f~if'!ilm U'IJLL '!Jlm~ 1 'IJfn'iYll'!JltJe.Jfl~'Wrl'lJ!l~ 
.Jthl!l hiLLl'i£J~il~ll~tjl>l'Wflll>l'11tl~nl'itll'!Jl£Jt:l~ i:'l'l'IJnl'iUltllf1l'iYll~~~ijn~l£J 1 ~l~lLL'!Jn.Jth£Jilr1ll~tj{;]'Wflll>l1'1Jrn'i 

~lLL '!Jm~n 1 tlmJ1 '!Jmil-le.Jfl~'Wli11-l~~~ 1 vlt.~fl~'Wtl"l1~~ L ~tl~"lln£J~ 11-l"l~l'irtYll'!JltJe.Jfl~'WO'lJt:l~cl'thv Mnn~D~~~.,I-I~>~ 
.... 'II " " 

1 'IJ nl'ii(JLLfl.Jth£J'i::£J::LL 'in~~~tl~ 1 im'ifnl~lL~~yjLLfl::LIJl'i::l~Utl!'t11Yll~'i::UU't1l£J 1 "lLLfl::nl'iL tl~£1'\JLL Ufl~YlWi::UUtJ'i::mYl 

'lJt:!~.Jth£JtJ~l~1nfl'"lft~>~ 
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