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degree AV block Qdﬁdﬁxﬂi‘].lﬂﬁiﬂﬂ?@]aﬂiﬂwmllm&l‘mﬂ‘ﬁ UATTITHN

PH:

PE:

Lab:

UsgiRlsatsyaneh Wenadulafingsfumssnmlaesuen amiloride/hydrochlorothiazide awmesadinuazass
Uiesmsuen Bieesudsemumsansntan

AT ssmuensandan

A Thai old woman, drowsiness, dry lip, not pale, no dyspnea

Vital signs: Pulse 35/min. irregular, BP 80/40 mmHg, RR 18/min., T 37 C

HEENT: normal

Cardiovascular: irregular pulse, rate 35 beat/min, symmetrical all extremities

Respiratory: normal breath sound, no adventitious sound

Gastrointestinal: active bowel sound, no hepatosplenomegaly

Neurologic: normal

Extremities: no edema

EKG: AV dissociation, ventricular rate 35/min, normal axis, no ST-T change
Electrolytes: Sodium 137.2, Potassium 4.97, Chloride 105.1, CO2 23.2 mmol/L,
BUN/ Cr: 10/1.2 mg/dL
Cardiac enzymes: Troponin T 0.06 ng/mL (Normal < 0.01 ng/mL), CK-MB 5.60 U/L (Normal <25 U/L)
CBC: Hemoglobin 12.1 g/dL, Hematocrit 33%, MCV 86.6 fL,
WBC 10,015/uL. (N 83.4%, L 9.7%, Mo 6.5%, Eo 0.1%, Ba 0.3%), Platelet count 305,000/uL.
UA: Yellow/Clear, Sp gr. 1.010, protein & sugar negative, no RBC, WBC or cast

Athaniegemgandummazeaniioauazmiie (syncopy) Swllasaname AV block smganaiduan

v a a (S GL O a ' ¥ 61'9/ S X |
1 @Jﬂ’mamm AV block ANB LR ILRS UATNUDNIISHNNICUNBENNTEG W AMILTIUININUL 1% acute coronary

syndrome %s8Xm72 dehydration ﬁﬂﬁ&gﬂmﬁmmimﬂ%

i AV block fewnalluiedtldsuen vdessf 1éun

= Eﬂﬂaq'N digitalis Ao digoxin 0! digitoxin

- §ai A Rwanean (Bufotoxins)

- ﬁ?jﬂﬂuﬂi“mﬂ%a 15Ltﬁ QID (Oleander, Nerium indicum Mill.) Way S1W (Thevetia peruviana K. Schum.)
Way foxglove (Digitalis purpurea) 1%ﬁﬁ”mﬂ1’nﬂ&liﬁ‘ﬂLLa“’aL?yJiﬂW

Nmmmmawmiﬂaﬂa DALU FNNAILNNIE AV block mmﬂmmammmwmma“muww'«m digitalis laeiiUseTR
iuﬂsmmmmﬁmﬂaumwmmuuaﬂﬂmwmqumwﬂa{luawmuumﬂau mmmsmummmmmﬁuww
gaseneniglaellenn
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A9an udada3sunasaheglu family
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usilurlsenelneuaclunfime wdemeiusanidiesls species
ﬁwm\nﬂ\lﬁ LN Bufo melanostictus, Bufo macrotis, Bufo asper,
Bufo parvus %Qﬂwﬂﬁnﬂ‘ﬁﬁ@ﬁlu familay bufonidae @3MLa2
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- Bufagins %9 Bufadienolides aﬁﬂwﬁ%aaﬂqm‘é@u
cardiac glycoside wilaw digitalis amﬁnaaﬂqw%@ﬁuﬁ
AWYNANTILNNNTDUL I

- Indolekylamines (Bufotenines) %@aaﬂqwémﬁau oxy-
tocin uanyisvissyammeay (hallucinogen) ¢

- Catecholamines 1% epinephrine WAy norepinephrin

- Noncardiac-sterol 144 cholesterol Wag ergosterol
%@Mﬁmménﬁ@umilﬁ@ﬁw

- Tetrodotoxins PAMNTARSIENTTAATS MG

Bufagins (Bufadienolides) a¢ bufatenines [anTAmAaN
finelfinemeRuiiwumanain
2IMINIAFUN

Anrn9nennii 1A AR man e (local effects)
LAYNHFIRTELY (systemic effects) Tué’ﬂwmzﬁéwﬁzﬂﬁm

1. e lauasvaanidan

Snwnismndfinadunmeivan digitalis da ARWE
018 B laduRieFsvnsuunshe o1fidu bradycardia, atrio-
ventricular disturbance, ventricular fibrillation, cardiac ar-
rest Lasinadlnng hyperkalemia VL@%

2. szuilsyam

Asnunugaeiomseie) messouszam éun
sraMvaow (hallucination) 4n(seizure) NNASH (coma)

3. Ssuumaeuawns o7

azmiﬁwummwmmdaﬂmj%ﬁjmmiﬂﬁlﬂﬁ 23U
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4. R

mﬁw&ﬁaanmmnﬁmﬁwadm\‘mﬂ AWM AN
YNNTIATN (transient edema, hyperemia of conjunctiva)
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(decrease intraocular pressure) Lag muam%”amn (transient
blindness) 9asmelihash 48 o AN Fanasa
ANAN
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faend (blurred vision) WassULlavmMU 30 WA°
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Electrocardiogram: i aun@iinulugiaad ISy
snsfwanensan' [§un atrial fibrillation AV block %n3eéiu
ventricular arthythmia WULG19 3904 ventricular fibrilla-
tion

Serum electrolytes: m‘s@m’«mnﬁmﬂﬁﬁamiﬁmsﬁamﬁa
Ao serum potassium LWiW::Bgﬂ’m%ﬁmw hyperkalemia SVLG?T
udenfunmudufsan digitalis 1wl 2541 Chi HT
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RI0IANIAN LaTNUTTIENAUTsE U709 serum potassium
si1fiu Tasaufifsedy serum potassium qa%ﬁmm'ﬁﬁ
TULFIND

Serum digoxin level: MIATIATLU digoxin IWdanlaedd
polyclonal digoxin immunoassay %ﬂ%as%iﬁ”fu 8 cross react
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fiveoty digitalis lwden Ssastiniuiimsduriauasiiamme
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R NEE R e cof
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1. MmN wUlssuszaag

Tunsdidi f 1oufifgmassssuukalaussmemela
Aihensl#5ums monitor EKG uagsisn electrolytes

- <MM¢ hyperkalemia: %ﬁi&ﬂoﬂ@amﬂﬁﬁ@ sodium bi-
carbonate Waw/¥3e glucose TINY insulin MMaaARaAGM

- Mg ladufiedame:

Atropine fslamilums Wifte3nnane bradycardia 130
AV block wmﬁiﬂumwm 0.5-1 §N. NIRADALADAGM
Elﬁ%wvl.é’v;ﬂ 5 17l Jnfim 3 un. (0.04 ain/nn.)

Lidocaine mmiﬂﬁlﬁlﬁ 85n¥IA1e ventricular
arthythmias watlsigae s AV block mneitlsiae 1-1.5
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Cardiac pacemaker ag¥h lunsdiimasnmansen alldna’

2. MIAAMIGAENEIAY (Decontamination)

- M3dNEaEMIthn (Oral exposure) _

Tug daeieitsléSudsemussmdlulnds A
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NAITULTEMU
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- maduNamMIRIvuaziEingy (Local exposure)
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. 4 | ~ : L% 1 &

mia * udenefiafdolifilutsamelne
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14 atropine Msvianadand uae activated charcoal S
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19,9 ( n.&. 2637 ) , 360-366
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syTalsntlsvandausiinowly nyamwamuaT 2540,6:2-8.
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msftinAsensiinlldues heat stroke uag smyiaselse
& fudediuiiay mam@mmavlm wanant, heat stroke 114
Tﬁ@m@mmml,amLﬂu@aﬂwmﬁﬂmammmu minwmdrihe
fnadeio mesnwmlssnaude 2 fady

1. Rapid coolmg ’Jﬁiﬁi&ﬂ“ﬂ@‘lﬂﬂ@ﬂa msa@mm&m core
SNPRNIaRE N’Jﬁﬂ?iﬁ@@ﬂmﬂ&!ﬁﬂad?mﬂﬁEI‘MEHEJ’J‘E (GH‘JNVI
10,11,12) ’J‘B‘WL%’@’N@VI?{@@BTHS spray 3107118@’38%’!8%&6’3

N 10 FFangninniaasome

whéeaasiio e laemenenaan core termnpera-
ture &4 @P304C oy skin temperature aaisijm 30-
33C loe 0199z Lﬂ‘a‘NmU cold pack U348, NS wasamiiy
Ty & maamﬁam‘wﬂma@Lsamawmimm gastric lavage
@YJU ice water

Mmaen 11 Approximate heat loss

Techniq ues based on conductive cooling

External
Cold-water immersion
Application of cold packs or ice slush over
part of the body or the whole body
Use of cooling blankets

Internal
Iced gastric lavage
Iced peritoneal lavage

Techniques based on evaporative or convective cooling
Fanning the undressed patient at room temperature (20°C to 220C)

Wetting of the body surface during continuous fanning
Use of a body-cooling unit

Cooling Method Temperature  Cooling time from Approximate rate
reduction 40°C to37°C of heat loss
Ice bath mmersion 0.2°C permin  15-20 mins 1200 watts
Wam ar and water spray 0.08°C per mn  35-45 mins 500 watts
Rest covered with 0.04°C permin ~ 70-90 mins 250 watts
cool wet toweks

o Y A Y A Ad a
13199 12 ma(ﬂ'sﬂalﬁﬂmaﬂgﬁ(ﬂjﬂﬂ éLuﬁ'ﬁa@aqm‘ﬁQNﬂ']El

(cod gastric lavage)

NIRIUNIZARIVIaY
Geindu
(cod peritoneal lavage)

[ annileh

36A1s 2a 6 Aaida

AITTLREUDIN $en, R9Savinleaviud daswsuihlfviadlunduatvsaiiiag

(evaporative) lisdassanailnsailaidinlusienie Walufinsgaudaanuiaugdn
dszifiugihanazfinauual e

ANsuiaItun Lidavsanalnsallaiinlusenia  wmarmeliazain

(immersion) RO UUYNLAL5INT Halsufu Ussifugihanasfineuualéan
gdu NUNFU

nsUszautihude Lidavsanailnsailawinlusenie  dihedsadtinnulicdas e

(ice packing) aodlavin'latAauiui

ANTRIURINTLLNE fusavinuALIgaule anaaunlladn Waieududasu

a1sEEe LAY Aaviinsaanalnsaiidnlusienie

anacaviinsdnilasngunela
finan1sdne Tuanlslaiunidn

finan1sdn Tuaulslainnnidn

fagiinisaanalnsalidinlusenie




2. Supportive care (599 13)

9199 13 Management of heat stroke

Condition

Intervention

GOA L

Out of hospital
Heat stress (due to heat wave,
summer heat, or strenous
exercise), with changes in
mental status (anxiety,
delirium, seizures, or coma)

In hospital
Cooling period
Hyperthermia

Scizures
Respiratory failure

Hypotensions

Rhabdomyolysis

Measure the patient’s core temperature
(with a rectal probe) If the core temperature is >
400C, move the patient to a cooler place
remove his or her clothing, and initiate external
cooling : cold packs on the neck, axillae, and
groin; continuous fanning (or opening of the
ambulance windows); and spraying of the skin
with water at 25°C to 30°C

Position an unconscious patient on his or her side
and clear the airway

Administer oxygen at 4 liters/min

Give isotonic crynaliod (normal saline)

Rapidly transfer the patient to an emergency
department

Confirm diagnosis with thermometer calibrated
to measure high temperatures (40°C to 47°C

Monitor the rectal and skin temperatures;
continue cooling

Give benzodiazepines

Consider elective intubation (for impaired
gag and cough reflexes or deterioration of
respiratory function)

Administer fluids for volume expansion,
Consider vasopressors, and consider
Monitoring central venous pressure

Expand volume with normal saline and
Administer intravenous furose nide,
Mannitol, and sodium bicarbonate

Alkalization of urine

Monitor scrum potassium and calcium levels

Diagnose heat stroke

Lower the core temperature
to < 39.4°C, promore
cooling by conduction,
and promote cooling by
evaporation

Minimize the riak of aspiration

Increase arterial oxygen
saturation to >90%
Provide volume expansion

Keep rectal te mperature
<39.4°C and skin
temperature 30°C-33°C

Control seizures

Protect airway and augment
oxygenation (arterial oxygen
saturation >90%)

Increase mean arterial pressure
to >60 mmHg and restore
organ perfusion and tissue

Oxyge nation

Prevent myoglobin-induced
renal injury: promote renal
blood flow, diuresis, and

Prevent life-threatening cardiac

After cooling

Multi-organ dysfunction Supportive therapy

and treat hyperkale mia,arrhythrmia

Recovery of organ function

i Yy :95 (K% [ cil
Prognosis 209theAuagfuvaeiady (e 14)

a9 14 Unfavorable prognosis indicators in patients
with heat stroke

Delay in cooling

Coma that longer than two hours

Elevation in CK, LDH, ALP levels

Elevation in AST level, especially if > 1,000 U/L in first
24 hours

Hypotension

Prolongation of prothrombin time
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(Silver/gold polishing agents)

Ru 930 4 mmimmmmaammmeﬂiu@m FINLLGI
‘mmmﬂimmuwmsamw L3 29u- L@iawad a4lu
m‘smaiﬂmmammﬂwaumm SINEEY Wl mwammmmmm
GEARVGRIPIGIT vL@Lm iﬂmeLﬂmaqmm Imm B, lse)
WAy LLuumﬂumm@ wauaummmam@mﬁmw‘ﬂim
asﬂumammmmﬁan Lvl,u’mvmummmaawaum Al wse
mﬂaﬂmwawmma iwmamm@]mimumummmm
ERIVRGE muumammmuﬂﬁ NOUIINAAT U IME T
mslmmsmnélﬁmmslmaawvlmummwnwam%amam
mammﬁaamy

@nmm memuﬁﬁvﬂamm@ma@wammsnmmm
FYALATIRU- msaawa@ mmﬁmmaaﬂmmmmwmmmma@
MIANAN mmﬂﬂu

il ﬂaq&l cyanide

2 ﬁﬁjN acid W calcium carbonate

3. N§X alcohol

4. ﬂﬁju hydrocarbon

5. ﬁﬂq’N detergent, diatomaceous earth L&y clay

a Ao w a o  €w A4 a a
f1979% 1 d’suﬂsznawmmthammmmemsaaLau-msaawae

OIS AAUSSSISIIY
FISOSSIU FASONT
ONaS novI)

1 mju cyanide

z Potassium Cyamde Lﬂumuﬁimamaawamwnma
LATRIdU- Lmawa\mammumwmuwmmnwa@ aﬂmmmu
YD mmwﬁﬁ[mmmqmummm@vmwm WWaN cyanide
wﬂwm@mmmaaﬂsmuﬁlmvwwma Wasanduelsnam
Mauaniauaidaasau (eletron transport ) lululonawesey
(mitochondria) mamaamqiﬂ 29eTengimusaMITnBaNTanu
uaam@@a RN wﬂmmmwmawaﬂmmui@ﬁ’amt,m 1-30
mmtﬁﬂ‘waﬂmumi I I Nesd uasiRandunTe aehous
szpumala wassruuialauay
NADALRDAANIIAE (respiratory and cardiovascular collapse)
LLayLaam@vLﬁmam

ma&nwamimmmwa@mmm LT mmﬂ,mmu geaTaTiet
3358 aﬂwmumuuﬂaima u,aua\mmwﬁ’mwaawww@ma
G}\ﬂ@ﬂu wﬂw,ﬂmaummmLmSﬁwsLunam@Lﬁ’a (MeauduamN
N ININN i A4 whd 10-12)

(severe acidosis)

d' 0 Aﬂ
suuuy dutdsznaunisdgy GRECERVE
VDINA Acid Sulfamic acid 2%
Sulfuric acid 0-1%
Hydrochloric acid< 4%
Phosphonic acid 10%
Alcohol Ethanol 17-21%
Isopropanol 6-12%
Cyanide solution Potassium cyanide
Detergent : nonionic Ethoxylate linear alcohol
Ia%u Hydrocarbon Petrolium distillate, mineral spirit
Diatomaceous earth and clay Silicone oil, aluminium silicate,
bentonite
iAN] Calcium cabonate
Ml Hydrocarbon Trichloroethane
Alcohol Ethanol 17-21%
B Diatomaceous earth Aluminium silicate
Detergent: anionic
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DWﬂ%L‘HW\lﬂLLﬂvNﬂ‘NWHWUWSL‘S’JQWEJGLH 1 “ﬁ’ﬂ&ld wmizmm
ﬂﬁﬁ’)%ﬁ?dﬂiumkmﬁﬁ\lﬂ LL@»LNG]@JQ\ELMNGDWHTWN%G] LADIRIN
ligedu cyanide AasanlavietromelauasliBondiau
mmmmmsmaamwmaaﬁmw 1%3?E_maﬁﬂ?3‘§%LLidsl‘W
ENGURY Aa 3% sodium nitrite WAy 25% sodium  thiosul-
fate (mma%mmmamswmmm ‘1_!% 7 ‘TAU‘UWZ ‘VWﬂ'Vl 23)

mmﬂmﬁmam%m elmmqmnmuumamﬂ m@amauaa
15 WA (decontamination) LLaﬂmummmiwwama SAATU
»LQL‘E%LGWEJ’JTW%

2. miu acid Lba% calcium carbonate

hmuﬂsunaum acid aquwmumammmamaumm
LLmﬂuwammmuammmwmmaa acid Vl,mauﬂ L6l
elmmmmuﬂuﬂsmmmﬂ mwﬂwmamumﬂamuwumu
LAY mamﬂu\l@ (upper airway obstruction) wananit £
‘wﬂmm@mma@aanmauwﬂumumw mmﬂ@ :

#m3u calcium carbonate Lﬂumiﬁﬁqw%ivmmﬁm
uaﬂmﬂmmim‘wwmmmmnmmaumﬂmaum MINEAY
mmimwwvlmumwmmanummmmu (chronic exposure)
mamvnélmmmnamm%wimaa@ﬂq (hypercalcemia),
Agaaaieng (alkolosis) LLa:;amwﬂmmwmmaﬂmmmm
(renal failure) &
95N

mmmsmmmsﬂmum@mwmﬁl‘m decontamination
LLa’;mawmmﬁzmamaw Gl I@emwwmm kY
mawaﬂiu’emmmmma (corneal abrasion) SL‘MU%ﬂEWﬂHLL‘WWEJ
mﬂmmm 1N@aqaauawaﬂﬁuwau91MWi LLammMmmu
astud Luadmﬂimmmmiﬂam wazndudasdaindnd
m’;ﬂuﬁmmmms (gastroscopy Umslwmmaw,maslu
NILE mmﬂm@mu Fefienifa Jerhuazawns Wdane
mmﬁ:ﬁmmamaymzmwmms (gartrointestinal injury)
fitmeadenSnndaaunmdsnl uasnnil upper airway
obstruction WiRasasaznatiemela (tracheostomy tube)
Lmum{l,dvia endotracheal tube

3 n'sju alcohol

Ethanol uag isopropanol uaﬂmﬂwﬂm\lamﬁmw
\Aavsiaitioyeinee GLHiWEW]iuLLiQQuﬂGWmi‘VHGWWUaﬁuUU
ﬂ’iuﬁWWﬂ?HﬂﬁNLLa”ﬂ@ﬂWiﬁWﬁlﬁ]\l@ WWGLWQJa'mﬁiﬂ'N a3 NUF
anmmmaw ﬂ’ﬂN(ﬂ%IﬁM@]@]'] NUAGR IﬂN'}\'L@ MNZNEAN
isopropanol em@ﬁnwmi@\ﬂmaa@ (ketonemia) Wasilaang
(ketonuria) VLG’T
N153N

ﬂ‘imﬂ'ﬁlﬂ]WWWW?E]\ILG\TU‘V]NN’J%%G SL‘VWH decontamination
LLau‘ﬂWﬂWiiﬂ‘hﬂL‘E%L@El')ﬂUEL%ﬂaN acid eL%ﬂime% ﬂ'ﬁﬁ'ﬁ%
ﬂNﬁ‘%LWW”a’]ﬁWia’]Q"LNQWLIJ% 489910 alcohol LﬂuﬂWiW@(ﬂsﬁN
BEJNTJ@LTJ LAY NOOW%HNNM@\lN"ﬁ’JEJ@@‘ﬁUﬂWiGL%ﬂa N%

mmimﬂamﬁ@ Ewammﬂamﬁm evnel lauasSmnuULUse Ry
Usznnd wmﬂmﬂwmmimﬂ@ I@ﬂmmmumaammi
WBﬂDLaa@ (hemodialysis) LLmwzmmﬁmwmmﬁﬂmm
fadaananI MY

4, ﬂ‘sj:&l hydrocarbon

mmiﬁmmmﬂuﬂdu hydrocarbon %uaeiﬁmmﬂmﬁ@mm
hydrocarbon 7#akue NURY \d mma@wmﬁﬂm 3l
wmmaﬂmamswmwm U‘mo afuh 4 Wil 47-48, i
AR 4 wvinf 39-46, W12 athfi 1 wihd 3-5

b nﬁj&l detergent, diatomaceous earthtta® clay

Detergent 7%@ nonionic LAy amomc wﬂmm@wmmi
3vmymao@amaummmemﬂuaammu m‘lmﬂmm@aumma
NIt (Nuazduamugasmsiingn 19 10 adfui N9 10-
12)

i A A I A A 1%

Diatomaceous earth #38i58N71 y@ﬂ@axmamma g
NNy Indashinaiauaruaugudng aunameidine
sl WAeomsfinles wudeatufmnilen (day) enviu
idumslesufiasauunmuue
meanw :

ads a a [ €ad a [~f
NIUN NBNANA MNN NFudsenauily detergent
[<3 ¥ $ 2 @ A 1o [~] 1% °
TBanaudniias Wsnmmaomstiieswes s dudosims
SUMINTUNZMT UFAUSN M NNaRRMSINYNMIE Y
mamul:ww v R eaee TN LA DTS
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NI ATaAMIlY decontamination N
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