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Table 1a. Prearranged format for prehospital data accumuration
(original).
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Table 1b. Prearranged format used in the hospital to collect
clinical data of heatstroke patients (original).
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Heatstroke STUDY 2006

streaming perspiration
syncope, muscle pain,
muscle cramp

Grade Signs and symptoms Severity Fluid Former
replacement classification
and therapy (reference)

I dizziness Usually no need for heat syncope

admission heat cramp
oral fluid intake and

rest

I headache, exhaustion

nausea, vomiting,

abdominal pain, diarrhea
confusion,

No abnormality in blood test except
for creatinine kinase

m Any of three clinical dysfunctions
below
(1) central nervous system
coma, seizure, cerebellar sign
(2) renal and hepatic function
elevation of ALT, AST, BUN,
and creatinine
(3) Haematological system

Diagnosis of disseminated intra-

vascular coaglation

Need for hospital- heat exhaustion
ization to take intra-
venous fluid re-
placement and ob-

servation

Need for intensive heatstroke
care against cardiac,
hepatic, renal, and
hematological dys-

functions

Fig. 1. New classification for heat illness.
ALT: alanine aminotransferase, AST: asparate aminotransferase, BUN: blood urea nitrogen
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62% 18% 20%
Grade I (298 cases) Grade I (87 cases) Grade III (96 cases)

Fig. 2a. Number of heatstroke patients classified by the new classification (481 cases).
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Fig. 2b. Number of patients by age and severity.

Number of patients
90

B Male
80 [ Female

70

60

50

40

30

20

10

0 10 20 30 40 50 60 70 80 90 Age (years)

Fig. 3. Patients by age and sex.
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Number of patients
180

Heatstroke STUDY 2006

160

[ outdoor

140

in the shade

120

I indoor

100
80 +

60 -

40 -

20
0 A

in exercise
Male . Female 110 : 28
age (years) 24.6+18.4
|

in physical labor  in ordinary life

206 : 25
46.5£21.5

86 . 58
59.2+24.1
|

*

*

Age data are expressed as means + standard deviation
* Significant with a p value <0.05

Fig. 4. Number of patients by situation.
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Fig. 5. Number of patients by 10 days.
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Number of patients
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Arrival time (0’clock) at the scene

Fig. 6. Number of patients by the arrival time of Emergency Service.

[ 2-300/JCS [Grade IIT]

)
LB
[
[]3
0/JCS [Grade I B 10
M 20
130
B 100
Il 200
1300

Fig. 7a. Consciousness at the scene classified by Japan coma
scale (JCS).

Grade [ heatstroke patients have no consciousness disturbance
(=0/JCS).

Grade 1II heatstroke patients reveal slight disturbance of con-
sciousness (=1/JCS).

Typical conscious disturbance with a severity of 2-300/JCS co-
incides with Grade III heatstroke.

REE SAO0& DY L, BWNHELETFOL
WIEIRED30% I B, HROREITREHZ 5
EHITE 51250, F L TR HIRARSEIR % FF 2
5 DH215 N (40%) \ZBIZE S Nz, K13 338 A
(75%) DSFEILL T3 —h5T, fRIEIZEFRICI2A,
AR=IHIZ4N(DBE2 ANETVT) HEEEI NIz,
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2-300/JCS [Grade III]
I

Fig. 7b. Consciousness on admission classified by Japan coma
scale (JCS).

Grade I heatstroke patients have no consciousness disturbance
(=0/JCS).

Grade 1I heatstroke patients reveal slight disturbance of con-
sciousness (=1/JCS).

Typical conscious disturbance with a severity of 2-300/JCS co-
incides with Grade III heatstroke.

[ Jo
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[ ]3
Il 10-30
B 100
Il 200
1300

0/JCS [Grade I]

Japan coma scale (LLFJCS) %\ CEREED
FERE & Bl &SRBy CHBHMET L 72 (Fig. 7a,7b) o &
WAEWH T % 0ICSIZEET, 1/CSIZT, ZHLL
FoEREE R I EAENINT 5, BT/
JCS 1 43%, 1/ICS : 15%, ZNLUF 42% 2k L, R
BElEICIEZENEN61%, 12%, 27% T -7z Fbi
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Heatstroke STUDY 2006

200
175 [ Grade I heatstroke
[ ] Grade II heatstroke
150 I Grade II heatstroke
100 ga)
71
62
50
O a

ambulance on foot

private car

from other hospital

Fig. 8. Heatstroke severity (Grade I-Ill) on admission by means of transport.

thirst

dizziness

muscle pain

—
!::::]

muscle cramp _—‘
—
]

I inpatient
[ ] outpatient

exhaustion

consciousness
disturbance

0 50

100 150 Number of patients

Fig. 9. Chief complaints and indication for hospitalization.
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100-300/JCS : 23.6% CT& - 72, Table 2 1Z/51 & )L
A ¥ ERRIMAG R S O ABE#IE 2R T o D5, 15
7 EAR T ORI R T S I/ET R AER] b
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Table 2. Characteristics of heatstroke patients by indication for hospitalization.

Outpatients Inpatients
(n=285) (n=221)
No. of male/female 225 .60 171 . 50
Average age (years) 38.0 51.3

No. of patients (%)
0-1/JCS*
blood pressure < 90mmHg*
heart rate > 120/min*
body temperature > 39.0°C*
Platelet count < 50,000/p1
ALT =50 1U/1
meet the criteria of DIC

260 (91.2%)

101 (46.9%)

3 (1.0%) 25 (11.3%)
15 (5.3%) 75 (34.0%)
18 (6.3%) 56 (25.0%)
0 5(2.3%)
22 (7.7%) [mean 98] 45 (20%) [mean 240]
1 13

*: Significant with a p value<0.01 in the number of patients who meet the symptom between two groups

JCS: Japan coma scale, ALT: alanine aminotransferase, DIC: disseminated intravascular coagulation

FABEE 2o TWwh, 18IR, CRPZ EIZIEEDNHAD
N7 o720 CK, BUN/CreZz &b M & 5 H B
DB h, HRIFBEGI DT BEEIIARA 572, 72
WRIREF D20% TIRILL TB ST, lEeshEE 2
LTHMAETE TWARWITREDG S 2, JRIGED &
ABEBITIE, ERkL ~V0-1/ICS, IMH<90mmHg, L
4 >120/min, K >39°C DIEBIEL A E 22055050
b7z (p<0.01),
ABEBHZDOWTHE T4 &, I° 8361 (44.9%) T
Bb% <, M5460 (29.2%) L 104861 (25.9%) &
F N7z (Fig. 10a) o i b IEIRDEALT A DI, TR
ITETRTARMHTH Y, M HIECHEHEEA
Bew) 025 b EIECTH - 720 ABEHED 2z fmt
LC, TIEFEICL ST 2 HCRET 2ERIRKS T
Hotzo P2 HEZY =272 1EBMNICIZIZER
L7zo I b kDR EE & 21T HE EOARED 2
Bldp o720 I ROTIFETHNE 2o 7275, MW T
FECBIA 1361 ), 2D HLIBLH DD DH 510
BICIZEB4 DN (WH 26, 2HE 36, 3HHE
361, 4HH260) IS L7z, 10 HABZ 5 EM
ABEBld 1661 (22.2%) & - 72 (Fig. 10b) o
ABRIEIEEAT o 72 IC DOV CAEFBE LB REO
ix% L7z (Table3), 7°— % O 5 M° D AP 80
BT, AAfrREE67HI, FELI136ITH - 72 FEBIELIC
V7= 0 723% 575, HAEGIEBELOEEH 54 113, F
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YJE 13 54.0 5 CTd o 720 PURIIILE <90mmHg D
va v 7396 (13%), LH%=120/min DR 2351
Bl (76%), 9 H >150/min A523 B (45%) TH -7z,
0-3/JCS : 19 ADFHRi2538.5°C \2kF L, 100-300/
JCS 131 ADF¥)1X39.5°C T - 7z AAFHID ALT
FEE104 U, FETCHNEEIZ70 UL, —F, CKDF
Y AEAEBI D 5 HYE > (2,538mg/dl vs 1,823mg/dl) o
CPA DIRFETREE L 72 1 6 & I ZEA35e4T L R ESE
HICERIRE 2o 72 1Bl R BB 11BITI, B
65, FHERSSSETHD, THERIITRTE
AkBEE (10/CS @ 1 6% B & 3000CS) T, REEKEIZ
S A 1M FE<90mmHg A%90%, /L:A%0>120/min7%90%,
Z D9 B 150/min D EAT44% T - 72, KK 40°C
PLEAT5%C, Fuliilz 4 B40°CLL ETh -7z,
DHAFRE LR 2 LT 5 &, SRBEREOERE L X
JV'300/JCS, IfilF-<90mmHg, f&if>40°C, pH<7.35D
FEBI A BN D STz (p<0.01), T 72 ALTHE
TR 2 BERNICA B 27D 72 (p<0.05) 6
HEAEEICBI LTI, 2EM L EARE L 72 ERERTIC
RPN EI3 40, FRbeliliE » #EHT (CHDF) 7 %1, I
AN (HD) 761, MmAEsce (PE) 161, K1) 3 ¥
T UBWAE T LI X A ML (PMX-DHP) 7 31,
PUDICIHFR 1260 7 EW3 AT S iz HAFAFICHBT 2
BEAEE 7 AN (A0 10.4%, 4 ABBID3.8%,
SREFID 1.3%) 154 L, ERINBEREREE 4 61, 2%
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Grade I

Grade 1

Grade I i—‘—‘
|

I outpatients
[ inpatients

0 50 100

150 200 250 Number of patients

Fig. 10a. Severity of outpatients and inpatients.

Number of patients

25
[ ]Gradel
20 i
[ Grade I
15 I Grade I
10
g i
0 -
1 3 5 7 9 11-  days
Fig. 10b. Length of hospital stay by severity.
Table 3. Comparison between survivor with nonsurvivor among Grade Il inpatients.
Survivor Nonsurvivor
No. of patients 67 11
male . female 54 113 6:5
average age (range) [years] 54.0 (12-93) 58.8 (29-81)
300/JCS on admission* 24% 90%
BP <90mmHg* 13% 90%
HR = 120/min* 76% 90%
BT >40°C* 32% 75%
pH < 7.35% 23% 73%
ALT =50 1U/1* 33% (mean 104) 64% (mean 370)
CK >200 IU/ 75% (mean 2,538) 73% (mean 1,823)
BUN /Cre > 22/1.2 24% 54%

*: Significant with a p value <0.01 in the numbers
*: Significant with a p value <0.05 in the collected

AEE, WETREE, MYIREEZN B L AR
BEEIZBR S N 7ze F 729 HUNICEEE L 72 ERNIC 2
IR IR SN o Tz T2 AR TS T
ABEH DIEBIZ R L TR % FRIEAHTH 5,
FECHEEDOH S 2072 1061134 H 4 HUAIZELT L,
HERROLHOH 5 11 FITIEL MR8, MR

H#EEEAE 2008 519 130921

with the symptom between two groups.
data (heart rate/min and serum ALT) between two groups.

AN, JEBAZL, DICO & 1BITH - 72,
IETHEMNT b b HEEIETOIRIE14461D ) 5,
T=5DHDH1RGNEHT S &, BNZEE6SHID
PHIFEIT623E TRIMSETIFI L DV E <, k&
HOEEGH L Do T2e RBEHED FIEFE (LB NIEAET
2161, o° 1041, mW° 334, E/ERETIE 4000, I°
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ABSTRACT

Heatstroke STUDY 2006 in Japan

Yasufumi Miyake, Tohru Aruga, Kenichiro Inoue, Hiroshi Okudera, Takao Kitahara
Shuji Shimazaki, Ryosuke Tsuruta, Tsuyoshi Maekawa, and Hiroyuki Yokota

Heatstroke Surveillance Committee of Japanese Association for Acute Medicine

Objective: The authors have investigated the characteristics of heatstroke patients transported into the emergency medical
centers or emergency departments in Japan.

Methods: Five hundred and twenty-eight heatstroke patients were treated in 66 hospitals during the period from June to
August in 2006. Patients' informations were collected by their family or the emergency technicians, and then their medical
data were described by the medical staffs in charge according to the prearranged format and were analyzed by the heatstroke
surveillance committee members of Japanese Association for Acute Medicine (JAAM).

Results: The patients' ages are distributed from 3 to 93 years with the mean age of 41.5 years. They are categorized as Grade
I (mild, no need for specific treatment), Grade Il (moderate, need for hospitalization for observation) and Grade III (severe,
need for intensive care), consisting of 62%, 18% and 20%, respectively. Exertional heatstroke patients are divided into 2
groups. One is juvenile male patients group with the mean age of 25 years suffering in the exercise, and the other includes
male muscular laborers with the mean age of 47 years. Classical heatstroke group proves to be composed of the elderly
female with the mean age of 59 years. Two-hundred and eighty five cases, 56% of all with the mean age of 38 years left
hospitals after such routine treatments as rapid cooling and intravenous fluid replacement in ER. The others of 221 cases,
44% of all with the mean age of 51 years needed hospitalization for advanced monitoring for cardiac, hepatic, renal and
haematological dysfunctions. The worst condition was recorded on the first day for all the patients in hospital except for
nonsurvivors. Thirteen Grade Il patients (2.5%) died of multiple organ failure within 4 days after their admissions. Deep
coma (with the point of 300 by Japan Coma Scale), shock status (with systolic arterial pressure<90mmHg), higher body
temperature(=40°C) and acidemia with pH<7.35 have been demonstrated as the significant risk-factors accounting for fatal
outcome. Especially preexisting intrinsic disorders complicated with mental illness, hypertension and diabetes have been
found to be associated with classical heatstroke.

Conclusion: Acclimatization to summer heat and early recognition of signs and symptoms suggesting of heatstroke are
important so as to diminish heatstroke victims.

(JJAAM  2008; 19: 309-21)
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