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Heat Stroke: A Case Report

Tharathorn Durongbhandhu M.D. *

Abstract

Heat stroke is the significant emergency condition due to having a high mortality rate. The prevalence of heat
stroke is increasing because of higher global warming. Current academic evidences change the diagnostic criteria
which does not rely only on the core body temperature. This article is a report of heat stroke patient who had not
reached the old-fashioned temperature diagnostic criteria which made diagnosis difficult. Later the patient suffered
from multiple organ dysfunction eventually died.
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wa1nvo9 Heat stroke’

Aldnade tnowiiwes Bouchama uay Japanese
Association and Acute medicine Working group (JAAM-
WG)

Bouchama T#iflensves Heat stroke e gmnqd
ﬁﬁgawﬁﬂﬁlﬁﬂ Systemic Inflammatory Response Syn-
drome (SIRS) waz Multiple Organ Dysfunction Syndrome
(MODS) Tun1sljiia 1iufidl core temperature #1nNT7
40 avFraldes wazd encephalopathy

JAAMWG Tdauinmsin133fiaie Heat stroke
¥eil de

1. fihefiogluanmuindanfidgoumgiige (High
environment Temperature)

2. fomassdeliilie Taladanits

2.1 anIRadnAnieIzuuYIzain (CNS
dysfunction)

2.2 danuAadndlunisvinnwrasduuaszle
(Hepatic/renal dysfunction)

2.3 fanuAndnfivesszuunisuieiizaiien
(coagulopathy)

31U 1 N3uLesiinge9 Heatrelated illness Ing Japanese Association and Acute medicine

of Acute icine “C

related to

Classification recommended by the Japanese A

Japanese Association of Acute Medicine Heat Related Illness Classification 2015

Heavy sweating

Muscle pain, stiff muscles (muscle
cramps)

Impaired consciousness is not
observed (JCS = 0)

(First aid and
observation)

under normal conditions
—+ Resting in a cool place,
cooling the body surface,
and orally supplying water
and Na.

Stage IT Headache, vomiting,

Examination at a medical

(C) central nervous system
manifestation (impaired
consciousness JCS = 2, cerebellar
symptoms, convulsive seizures)
(H/K) hepatic/renal dysfunction
(follow-up following admission to
hospital, hepatic or renal impairment

(Inpatient hospital
care)

(D) Coagulation disorder (diagnosed
as DIC according to acute phase DIC
diagnostic criteria (Japanese
Association of Acute  Medicine)

—+ Most severe of the three types

(Should be taken fatigue, sinking feeling, and institution is necessary
o a medical declined concentration and — Body temperature
institution) Jjudgement (JCS < 1) management, resting, and
sufficiently supplying
water and Na* (by drip
infusion if aral intake is
difficult)
Stage 11T Includes at lcast one of the following: Inpatient hospital care

(depending on the case,
intensive care) is necessary
—+ Body temperature
management

(internal body cooling,
intravascular cooling, etc
are carried out along with
body surface cooling)
Respiratory and circulatory
care

DIC treatment

Heat syncope

Heat exhaustion

Heat stroke

Classification First aid can be conducted and
Symptoms Severity Treatment from clinical patient is monitored only when
presentations Stage I symptoms gradually
improve
Stage I Dizziness, faintness, slight yawning May be handled on site Heat cramp —

The patient should immediately
be taken to the hospital in the
event when stage Il symptoms
occur or improvement in Stage 1
is not observed

(assessed by others)

,ZT

‘Whether or not it is Stage I is
determined by ambulance staff
or at examination/checkup after
arrival at hospital

A1379N 1 WU UInIIin1TInane Bouchama, JAAM 1az JAAMAWG?

Bouchama’s definition

JAAM criteria

JAAM-WG criteria

Environment FUHNAANNTOUIN
FANLINRON

(classic heat stoke)

FNNEFILIAR DN AN ge

Core body temperature > 40°C

Organ dysfunction
Central nervous system Delirium, convulsion or

coma

Impaired

consciousness JCS

>2, cerebellar

symptoms, convulsive

seizure

GCS L 14

DIC -
Liver -
Renal -

JAAM DIC score > 4

Creatinine or Total Birirubin > 1.2




M3eslsaneunarays U0 44 aUuf 3 AueNen-suINAN 2562 229

3

Uszianvas Heat stroke (Classification of Heat
stroke)®

Taeanutiaandu 2 sialdun

1. Exertional heat stroke wulu Aufiudouse 1du
ns indw vie flusenu Aeenddenelusnnig
wndanfifoudn

2. Non-exertional heat stroke Wulw §geane n3e
fiheldufouse o19filantaz1/ W v e
Sunne Tsanedang vde iiulsefisgridos fo1de oy
Tuthuiifiwouaaie Tusnweimeiteu fihenguibiale
fudenlidesiiiovisdmUaeioannsszuneany
Souldd wenaninslFenuedazam wu diuretic, beta
blocker a2 anticholinergic 81a%11# cardiac output an
a9 uaz MlENII018ANNIDUN IR AARIAE

NYISN NG

Unfdrimednizuanniimuangmn)AUnalii
Usznnmw 37 avrgalded lneanaiainlalumaidasin
e (Anterior hypothalamus) Lﬁa%ﬁmmﬁqmwgﬁgﬁu
sumeaziinalnuaieadts Weldinisszuieansdon
2ONININNY  LAuN

1.113%10 (Conduction) tJun1sanemaInuIaw [u
anans Tagmsan i Tnenss 9ningisanadousn Ty
annfautton 1wy mIlFhguhaumniung adionn
gWANNININTEY

2.115M1 (Convection) tHun1sangimanuson
Taeldornamduninats Wu nsldwaan wie n13ld
NIZABUTIN

3.M U598 (Radiation) 1unsUassainuianasn

W lugUTeRdunIn Tneannuindendesiigumgiandi

v
Yo A Y a

milisadesinsrzuIgeINATIenie Teazangum)d
Tad

4. n33zine (Evaporation) Lﬂumi‘szmﬁlméaaaﬂ
384 azluresldnadianuiudnimsluainafige
Tnaiedn fdinll iR ldnaiasassae

TINMEUNAIZINMITZLNBANNIDUHIINIZLIRNNT
fonana Tasanizniadeoannrioniimes lunsdii
dudaannSannifinly sz lAndeal)idesanodld
wo vhlAn heat syncope lumefidamiowazindausann
Anldazyliifn heat exhaustion uaz cramp TNt
geduraannToulaglilauuily uaz nszuwnmsaiugy
gompRunAazdelUlnedwds awinlhdenluidseTee
melulaifieme 1ia MODS Tufign

ila9eda9n15tia heat stroke®

ihieidasszTadetosiuldliiAn heat stroke fa

1. 818 8NN3 80 T

2. fthefdnmalfenduilas: ulszd

3. fuhefegludwinanrrimviasniune s
uazTugthefinne heat stroke uazfthefifianufinng
N1932UUUIzE M (Glasgow coma score < 12) #n1zla
UNWIBINIITINW Uae sxuuLTeRvadaninlnd 1l
naufidonihr Tndufies

n133n8 (Treatment)

1. M uuudIzaulszaes (Supportive care)
THun maguamadwmela Weandaulugihefinmias
aandian Ml i maldenfuvasaidon (Vasopressor
drug) Twnenddased

2. Initial cooling

2.1 lce water immersion

8n1arh ugtheadwifnsasiude Tnelwung
dansasdfmadunu wazaa ogldiuds wui Tuarm
afnriudoussAtiguvgin 2 ssmirades swnn
an core body temperature §ielé 0.35 pvAnraded
dewift lwiflgoimgR 1420 serniraides su1nan
1% 0.15-0.19 asenanidaasow@® imanziugihed i
exertional heat stroke Ingasniiliififign melu
2410 witmausEndonns” udlungudidn non exertion
heat stroke Fedulnpjidugthegiaty wanmsinulaid
wihnungu exertional wafiwunfyszlerdddninsentin
flv 70%

daude 1#un shivering FaanTnauaNd g
benzodiazepine ¥3o narcotic 1@ FufidasizTede &
914389l Tudihegeany daefiniain hemodynamic
monitor a819Fe7E

319 2 Ice water immersion luiinfinn3e Avuas@ waz
gomnAnINNTT 41 eernraided ienesUszAniATEE
waz adEImUwenld
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2.2 lce pack
38M3rh NI UG 919N US89 9B9T198
Tunulunsainlaansnrii ice water immersion e & 2

v
P o 13

35 Ao NseudeludurbiN S udann LA e LE DS LT
A8 INUT WaZNINNIT (Strategic ice pack) LaZN1TI9N
wdona 9lusannumIin e evaporation wuiwalng

VAN Te

Groin

gﬂﬁ 3 Ice pack MNNAILAUIAG ) VITNNNE LTW AB

Snu3 1I1e

2.3 Evaporation & convection cooling

Body cooling unit (BCU) Tgann139e1 evaporation
waz convection Taaruuniaas spray fWLﬁuqmw{]ﬁ 15
IfTeN uazWaangy 45 avraaided il
shivering T case series WU &1x1I0aA core body
temnperature Tugihefliu heat stroke T# e 0.04-0.11
psrnLaaLdeasionn Tedayadaulng ¥ilu non exertional
heat stroke® uragnel3fina mortality rate Uszanos 14.6%
venuwise Wiuasiean s33nen wnuld shnaene
Talupnsnoiu® n1314587iln exertional heat stroke Wy

geldddayaninin

3191 4 Body cooling unit (BCU)

2.4 Cold water bladder, gastric, peritoneal uwaz
rectal lavage
golaifinangiemweiazdvseleodnugie?
2.5 Non invasive cooling system
gUNIoiu9Tda LU Arctic sun 289036
Medivance fmenugiheilalszlont uddinidaims

NNIENWUANLANNINNINBND W1

ARCTIC SUN® Temperature
Management System

+ Precision
» Safety
* Expertise

ArcTic SunN® Temperature Management
System precisely manages patient
temperature from 32°-38.5°C (89.6°-101.3°F)

gﬂﬁ 5 Non invasive cooling system: Arctic sun;
Medivance

2.6 Cold intravenous fluid

m3l¥ cold intravenous fluid gewnnf 4 o9
waldes 30 mi/kg 92911 core body temperature an
161 peroades uinatuazduanslilugrosn Jls
MlAAanalun193n®1 heat stroke waz Tauananeny
nalfamihfigomgiived

2.7 invasive cooling system

#An314 Extracorporeal membrane oxygenation
(ECMO) uag Intravenous balloon catheter Warh cooling
KUe wudilawad wagilidnmesauilIsuiieudng
PR T T R L Tat SCTRITE Sl

3. Management of organ dysfunction in ICU

3.1 Central nervous system disorder

NNIRARINATIRITHN9TEDUY Sz E T wE
dufulufihefiiu heat stroke N3¥in EEG 9zwuany
AnUsnfivesszuudszan Mianaierzmeluduimad
Weaws geldfinsdneidieuifieuinlalszlonitaan
99NN13%11 EEG™®

3.2 Coagulation disorder

M3 antithrombin lll %38 thrombomodulin L‘ﬁ'a
uififoym DIC Anenudihefionnldszlont uidaonis
MadnELANLAN
3.3 Hepatic/renal dysfunction
YiNNNIANEILULY retrospective study Iui\fﬂ’m 33

eI Continuous renal replacement therapy (CRRT)
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WigueuAy MIsneNIaIgIn wudndamaenesnin
Tungufivin CRRT agnsiidfgnsaii (15.2 vs 45.5%
P = 0.029)"

n"3%11 blood purification therapy Lﬁaﬁw cytokines
aananaene wuddszlea vinldenn uas fenldane
g9 €9l prospective study Wevondvzansninie
heat stroke®

3.4 Cardiovascular dysfunction

Fosaoomugna T liivanzan uazdnisly
vasoactive drug 1099 INNzANHEUlaRART FHAuS
AuwadnsAuglugie heat stroke®

a9 mgilg
157 (History taking)

Kthemelneany 19 U grdidelseme s Yz ia
fiamnudadiald 80%

a1n13gAn (Chief complaint) nxead 1 Falny
nauslaIneILIa

1321811239101 (Present lliness)

1 PTA (15.00 ) Jieduninizensd379 ameings
Andrenn7ie et 19Tne veniiawin fenmawiles
i melaldiin aniufidusamunad Fenlaiddne 4
wsuannFaduszer oududguwenadaedu fens
auamadumela uazdad wdennadilaadu Juids
laanenuauasAnsogf

Yazdfiada Uanlsatzdnan Tauwen Tuuwems
Tiguynd Timwndy Taildasnania Tuasouaialad
YseTARedinainlsanila

7329319018 (Physical examination)

General Appearance: A young male. confuse. not
co-operative

Vital signs: BT 39.7 C (Rectal temperature) HR
144/min RR 16/min BP 84/38 mm.Hg
02 Sat (Room air) 94%

HEENT: no pale conjunctiva. no icteric sclera

Heart: normal S1S2.no murmur

Lung: equal breath sound both lung. no adventitious
sound.

Abdomen: soft. not tender. no hepatosplenomegaly

Skin: redness. dry. Anhidrosis

Extremities : cold extremities

Neurological examination: E3M5V2 pupils 3

mm SRTL. motor grade V all.
sensory and cerebellar signs can’t evaluate.
DTR 2+ all. stiff neck negative

Bedside investigation

HGT 140 mg%

EKG: sinus tachycardia. Right bundle branch
block pattern

Echocardiogram bedside: good LVEF. no LV
D-shape. no pericardial effusion.
IVC collapsibility index 2 50%

Problem list

1. Alteration of consciousness with seizure.
2. Hyperthermia 3. Hypotension (shock)
Differential Diagnosis

1. Heatrelated illness (Heat stroke) 2. Septic
shock 3. Toxidrome
Investigation

CBC: Hct 45.9% WBC 16,270 N 75.2% L 19.2%
M 5.1% Platelet 380,000

UA: Color Yellow Appearance turbid Sp.gr.1.020
Glucose negative Ketone negative Protien 2+ Blood 2+
Bilirubin Negative RBC 5-10 cells/HPF WBC 3-5 cells/
HPF squamous epithelial 3-5 cells/HPF
Arterial blood gas: PH 7.443 Pa0O2 186.5 mm.Hg PCO2
25.4 mm.Hg HCO3 17.5 mm.Hg (FiO2 0.6)
PT 13.3 PTT 18.0 INR 1.11
Electrolyte Na 145 mmol/L K 5.2 mmol/L CI 102
mmol/L CO2 14 mmol/L
BUN 14 mg/dL Creatinine 1.89 mg/dL
Calcium 10 mg/dL (8.6-10.2) Phosphorus 3.7 mg/dL
(2.7-4.5) Magnesium 1.8 mg/dL (1.7-2.55)
LFT Protein 7.1 g/dL Albumin 4.8 g/dL TB 0.46 mg/
dL DB 0.17 mg/dL AIP 93 Unit/L
CPK 304 U/L = 800 U/L =9 2700 U/L
Lactate 3.2 mmol/L
Urine Amphetamine, Marijuana  negative
Lumbar puncture: Rbc 0-1 cells/HPF Wbc 2 cells/
HPF protein 27 mg/dL glucose 81 mg/dL
Gram stain: No organism found. CSF culture: no growth
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Problem list
1. Alteration of consciousness with seizure.

Hospital course

2. Hyperthermia 3. Hypotension (shock) ,
Differential Diagnosis Day 1 Ta3un133tiaae heat stroke 3871 initial cooling
1.Heat-related illness (Heat stroke) 2. Septic shock *
3. Toxidrome Day 2 Acute kidney injury, rhabdomyolysis, DIC
h 4
ms%’m::n 5 _ Day 5 Jaundice, liver failure
11 initial cooling 1. 38 Strategic ice pack ULk
$nud 9wty 7enAe 2. Evaporation #38 spray dnsin +
3. Convection mensihinangumaivies 1a core body Day 9 Hospital acquired pneumonia, Sepsis
temperature dsLaneTi Broad spectrum antibiotics 1w *
Ceftriaxone 2 gm IV stat w#a¥in Hemocultulre, 1AIZAY ey 15 —
lactate clearance, Retained Foley catheterld central line
o TnIzéiu Central venous pressure
A13197 2 NARTIIN NI AUANT
Cr K HCO3 CPK Bilirubin | SGOT SGPT | Lactate Pt INR
Day 1 1.89 5.2 14 304 0.46 37 48 3.2 380,000 1.1
Day 2 1.71 3.2 16 829 3.58 4642 4782 4.2 28,000 9.94
Day 3 3.93 4.6 10 3228 3.90 11901 9385 8.0 39,000 3.64
Day 4 5.98 4.0 16 - 6.56 8771 9343 - 37,000 3.45
Day 5 8.27 3.9 17 2919 10.44 2024 4419 - 67,000 211
Day 7 1017 41 19 - 14.94 144 638 - 78,000 1.50
Day 9 16.22 5.3 14 - 18.02 104 226 5.5 169,000 1.44
Day 11 11.43 52 15 3444 20.96 141 163 3.1 33,000 -
Day 13 | 9.80 4.6 19 3377 23.93 158 114 2.5 30,000 -
Day 15 | 10.22 8.0 16 - 256.87 328 155 54 73,000 -
A50b Memeiafifagau Mtannmiin o1adidriianan

Jiheneilasunisifdaasiniy heat stroke fis

1o hldinn

a o

TINIRYN

91 wazldaNiInlsNnISnele

w31 core temperature Tdile 40 peFraide s aunoual
989 Bouchama uazinowriauiines14in 201 JAAM-
WG Minmwaiiiase’ Taewdeflonnsfndnfveseeds
fAny (anoy fu uazszuuladin) eddlaaehmits Sanhu
fuszTRegluanmizmndonfigomyig Inglallfianson
f432#U core temperature Faivgranfe faedinldFums
cooling mnﬁﬁ@m@mﬁau WaZ N1377 core temperature

peTIaSld ugthemed o Ui wwngiag
o1gnITnihely ioTudihelilu ICU fanuduauly
mIteseLdnos asen core body temperature Tal
funowifiaelfunluadn

dlelinisifiadedndu heat stroke AanlHNTT
$nwn fiddgfige Ao initial cooling Teeidmang Aa
N1387 core body temperature AYNIDEINDE 1-2 BIFN.
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n1371 initial cooling ﬁl@fwamﬂqmwwﬁ/ﬂ?m@aﬂi:ﬁfﬂﬁ
1w exertional heat stroke @a 13711 ice water immersion
Tneaai3arin o AAnn ezl fuaffign Dermanti uazank
wulwinAmansewiisniein1ives heat stroke ¢
11 ice water immersion ﬁam‘qumwg:ﬁ 10 vFLTaLTed
melu 2 wfiidenns Tanod Tudindmglededin
vidoflamatradeeguusy udlaldvinluguened o 9
g andudaniununanidn wuiienagield
Al wazdatlasunisldvetiemelauaziniostiemela
Fel¥naSnEnsenisnerinudmandnaes strategic cold
pack Aomuiufivsnoudmdonluidessinoenn W
ganae Snu3 wazeniu® masnufemdss azesniuay
T¥Waanh MNanae9 evaporation & convection cooling
Aldliluguaemedlnu nanguifinuinlduszlond
wnnTili N§N non-exertional heat stroke wazgUnI0l
1904 body cooling unit (BCU) ANLTianuazgmmni
611mmﬂm‘xfwﬁﬂa'aalmmﬁmwmmmﬁaﬁuqﬂnmﬁﬁw
Fenudaldamsaaanionanisine lSfnd daunns

2 P & =
AIYWNEUIIBNIT

Snwndue W M body lavage
1% cold intravenous fluid™ i Tadvangwdolszingt
Tadazlomidaan

Kthenneaslasunminelu ICU wenainnsm
Cooling atwdaiiias mTazdinzTinnzunandoudiia
%u fia DIC, Hepatic failure waz renal failure itaganuin

anTIane e

Magualian i uag vasoactive drug tieTs
SEAUANNIWANT NMT5NEE 9 1w N3 antithrombindil,
thrombomodulin %138 blood purification €4l{WUNANF %
Ferszanyinlanagaan’

NaANSM TR LN TtedetimnS
uazInsnEY o0 gainme M3lianuiyaansfisas
Aendasfinnuddnyduoesds Inaavnznaugianudes
s heat stroke 1w laanmasmenaniuds uas g
efiilanszineh was eflusmwundaniiotmanewnlsia

d9dua

fihel#sunTifaseindu heat stroke wazldiFu
v cooling Ausungnidu Freldumssneasded ICU
01g3-n33u 181913 cooling sniiles uazlvenUfiiaue
AsauARN NMzinidode  doandihefinng MODS 4
rhabdomyolysis, acute kidney Injury, liver failure wae
DIC wilsdavisian fuaefin1nz Hospital acquired
pneumonia uaz e Inlwian 15 Tn

naanssndsznd
K398 2890UAM WIBUNNEATTE] AoanLiie uay
AMERE IUN WeUaINIW Nlalianudiemaaly
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