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Clinical Characteristics and Prognosis of Heat Stroke

Noh Han Park, M.D., Hyun Wook Ryoo, M.D., Kang Suk Seo, M.D.,
Jung Bae Park, M.D., Jae Mung Chung, M.D.

Department of Emergency Medicine, School of Medicine, Kyungpook National University, Daegu, Korea

Purpose: The aim of this study was to evaluate the clinical characteristics of classic heat stroke in Korea and
to identify factors of prognosis for heat stroke by comparing a survival group with anon-survival group.

Methods: We retrospectively analyzed 27 patients with heat stroke who visited the Emergency Department
of Kyungpook National University Hospital from March 2001 to February 2005. First, we divided the patients
into two groups, the classic heat stroke group and the exertional heat stroke group, and compared them.
Second, we compared the survival group with the non-survival group. Age, sex, cause, place where patients
were found, underlying diseases, cooling time, performance of endotracheal intubation, initial Glasgow Coma
Scale, initial vital sign, and laboratory findings were reviewed.

Results: Five of 27 patients in heat stroke died. The classic heat stroke group had 20 patients. They were old
and had more patients in the bathroom than the exertional heat stroke group had. The non-survival group
showed lower blood pressure, lower initial GCS score, and higher respiratory rate than the survival group. In
laboratory findings, the non-survival group also showed lower HCOs- level, lower albumin level, lower glucose
level, more prolonged PT, and higher CK-MB level than the survival group. Delay in recognition of heat stroke
and cooling were poor prognostic factorsin heat stroke.

Conclusion: The classic heat stroke group had patients who were old and found in the bathroom. Early
recognition and treatment of heat stroke is important to reduce mortality. Cooling time, initial GCS score, mean
arterial pressure, resipratory rate, HCOs-, PT, CK-MB, and albumin seem to be meaningful when forming a
prognosis for heat stroke patients. (J Korean Soc Traumatol 2006;19:113-120)
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Table 1. Characteristics of heat stroke patients

Characteristics Classic Exertional Total P-value
Age (Mean=+ Sd, years) 68.1+16.2 42.0+14.8 61.3+19.4 0.001
Sex (Male: Female) 12:8 7.0 19:8 0.068
Cause (Classic : Exertional) 20:0 0:7 20:7
Place
Out-of-door 5 7 12 0.001
Bathroom 10 0 10 0.026
Home 5 0 5 0.283
Transfer from other hospital 10 7 17 0.026
Arriva interval < 2 hours 11 2 13 0.385
Underlying disease 15
Hypertension 5 0 5 0.283
Stroke 5 0 5 0.283
Diabetes Mellitus 4 0 4 0.545
Cardiac disease 2 0 2 1.000
Renal disease 2 0 2 1.000
Lung disease 2 0 2 1.000
Schizophrenia 1 0 1 1.000
Mental retardation 0 1 1 0.259
Death 3 2 5 0.580
Table 2. Camparison of clinical characteristics between survival group and non-survival group in heat stroke at admission
Survival (n=22) Non-survival (n=5) Total (n=27) Pvalue
N Mean+Sd N Mean+Sd N Mean+Sd
Age (years) 22 621+193 5 58.0+221 27 61.3+194 0.708
Sex (Male : Female) 16:6 32 19:8 0.616
Cause (Classic : Exertional) 17:5 32 20:7 0.580
Transfer 10 5 15 0.124
Arrival interval < 2 hours 13 0 13 0.041
Underlying disease 12 3 15 1.000
Vital sign
SBP* (mmHg) 22 124.3+35.2 5 952+322 27 1189+359 0.111
DBP' (mmHg) 22 655+134 5 458+17.7 27 61.8+159 0.053
MAP' (mmHg) 22 851+183 5 623+205 27 80.8+204 0.034
Heart rate (/min) 22 121.3+243 5 119.4+18.8 27 120.9+23.0 1.000
Respiratory rate (/min) 22 239+64 5 31.0£82 27 252£72 0.048
Body temperature (° C) 22 398+23 5 388+22 27 39.6+22 0.274
CVP (cmH,0)’ 16 11.0+54 4 51+27 20 9.8+54 0.033
GCS score 22 9.6+47 5 54424 27 8.8+4.6 0.089
GCSscore<8 9 5 14 0.041
Seizure 4 1 5 1.000
Intubation 11 4 15 0.342
Cooling within 2 hours 19 0 19 0.001

* SBP = systolic blood pressure, * DBP = diastolic blood pressure, ¥ MAP = mean arterial pressure, * CVP = central venous pressure
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A oA FEto] 2722 AbdTolA 16.1£2.9
mmol/L, A&ETE 20.4+4.8 mmol/LE AFgtall A &
% FAAFCRE a7t U (p=0.038). ©] <= PT
o] Hghe APl o AR AL AP 15.5+3.0
sec, HET 13.1+2.1 sec), CK-MBE I #Hitgko] A
Wt 28.7+36.7 ng/ml, AET 6.5+15.3 ng/mle2
Apdol o Eta, @ERIFR] A AT 3.5+0.4
g/dL, AETE 4.2+0.8 g/dL & APgwe] o Wskar,
nirlgo 7 Freko]l =3 90.8427.2 mg/dL, AFdT
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Table 3. Comparison of laboratory findings between survival group and non-survival group at admission

Survival (n=22) Non-survival (n=5) All patients (n = 27) Pvalue
N Mean+Sd N Mean+Sd N Mean+Sd
pH 20 7.457+0.731 5 7.428+0.769 25 7.451+0.732 0.277
HCOs- (mmol/L) 20 20.4+4.8 5 16.1+29 25 19.6+4.8 0.038
Hb (g/dL) 22 131+1.9 5 125+19 27 13.0+1.8 0.553
WBC (10%/uL) 22 11.30+5.15 5 13.61+10.05 27  11.73+6.15 0.950
Platelet (10%uL) 22 1854+71.6 5 133.4+60.0 27  1757+716 0.190
PT (sec) 22 131+21 5 15.5+3.0 27 135+24 0.029
aPTT (sec) 22 249+5.7 5 30.7+10.9 27 26.0+7.1 0.261
CK-MB (ng/ml) 22 6.5+15.3 5 28.7+36.7 27 10.6+21.8 0.046
cTnl (ng/ml) 22 0.8+1.6 5 7.6+15.9 27 21+70 0.159
AST (U/) 22 348.9+4+1180.0 5 822.1+1185.7 27 436.4+1172.9 0.070
ALT (U/) 22 141.6+3475 5 372.4+562.8 27  184.4+393.2 0.061
Myoglobin (ng/ml) 21 1283.5+1836.3 5  843.0+385.0 26 1199.0+1659.1 0.229
Sodium (mmol/L) 22 139.4+6.9 5 141.8+6.8 27  139.8+6.9 0.532
Potassium (mmol/L) 22 41+10 5 3.7+0.7 27 4.0+1.0 0.365
Total protein (g/dL) 22 70+1.1 5 6.1+0.9 27 69+1.1 0.086
Albumin (g/dL) 22 42+0.8 5 35+04 27 41+08 0.031
Glucose (mg/dL) 22 152.0+76.2 5 90.8+27.2 27  1406+734 0.039
Total bilirubin (mg/dL) 22 11+05 5 0.9+0.7 27 11+06 0.222
ALP (IU/L) 22 190.3+874 5 147.1+66.9 27 182.3+84.6 0.382
Bun (mg/dL) 22 21.1+9.6 5 20.2+4.9 27 20.9+8.9 0.779
Creatinine (mg/dL) 22 1.6+0.8 5 1.7+05 27 16+0.8 0.434
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