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YnepOepuia

Avoboc tne Bepuokpaoiac tupnva Adyw PAAPNGS touv BeppoppuBLoTIKOU
KEVTPOU

Aveteleyktn mopaywyn N mpoocAndn Beppotntac oe oxéon LE TV
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AEV OCUULETEXEL EVEPYOTIOLNON TWV KUTTOPOKLVWV

Ovntotnta 5-50%
AvokoAia mpoodloplopol aAnBouc emimtwong

Jonathan Kim et al. “Cardiac Arrest during Long-Distance Running Races” The
New England Journal of Medicine 366;2, January 12,2012
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2Uuvdpopa utepOeppiog

* [epBaAovtoloyikd - OeppomAnéia
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KakonBec NeupoAnmtiko ZUvdpopo
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OeppomAnéio

OEpMLKN
g¢avrAnon

OeppomAnéia

pacia rtuprva > 40°C



OepponAnéia

KAaoikn

HAWKLWpEVOL
neplodo kavowva
kelpeva voonuata rnou ennpealouv tn Beppoppud
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MpodLaBecikol mapayovteg

* Akpoatiec nAkieg
 Adudatwon

* Kakn ¢uolkni kataotaon
* [layvoapkia

e Amnouocio eyKALLATIOHOU
* KOolWWwVLKN amopovwon

e AAKOOALOMOC

e Jupdopntikn KopdLlaKkn avemapKeLa

Yakyxapwdnc AaBAtng
Dappaka (dloupnTLKA, AVILXOALVEPYLKA, OVTLETILANTITLKA)

Bavn yevetikn ipodlabeon..




KAwvikn elkova

Aduvaplia, {aAn, vauTtia
DOAeBokouPLkn Taxukapdia, uTtOTACH, UTLEPKLVNTLKH KUKAOdOpla
Taxunvola

lushing HEAT STROKE
1Pp0- Bepuo Sépua

; ’ * Anxiety - Confusion
ppaykn dtabeon * Skin Hot & Dry  * Na' and K* Depletion
* Impaired Sweating

0TotNtaq, * Listlessness

7

ALAG, * T Body Temperature 1406 ¢
or 105°F

Cerebral
Edema:

" Seizures
* Delirium * 1T Pulse & Resp Rate

* Coma * Hypotension

( Manag‘ement - Cooling, Rest,
Fluid & Electrolyte Support.
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ETUUTAOKECG

 Ewopodnon, ARDS, un kapSloyeveg MVEUOVLKO oildnua

e Octela kapdlakn avemnapkela (stress- induced), appuBpiec

e Ymnotoon

e Jmaopot

* EykedaAlko oldnua

PapdopuoAuon

Oteia vedplkn BAABN
POAVOOULVOCOLULO- OEELOL NTTATLKY AVETIAPKELQL

xxutn evéayyelakn mnén




EldIkEC popdEc uneBeppuiog

Kakononc
YnepOepuia

e KAnpovopoupuevn LeTaAAa&n otoug UTtoSOXELG
puavodivng

e Metd amo €kBeon o€ ELOTIVEOUEVA OVALOONTLKA 1)
QTTOTIOAWTLKA LUOXOAXPWTLKA

e Muikn akaudia, urtepBeppia, o¢Ewaon

KakonOec
NevpoAnmtiko
2Uvdpopo

e MEeTA amo Yoprynon avtaywvioTwy VIOTOLULVNG
(avtipuxwolkd) n papuakwy yla tn voutia

e Muikn akapia, utepBepuia, Slatapaxeg
ouvelbnong

20vépopo
2epoTtovivnc

o Au&nUEVN KEVTPLKNA KoL TEPLDEPLKN
OEPOTOVLIVEPYLKN SLEyEpON

e YniepBepuia, aotaBela oUTOVOLLOU VEUPLKOU
OUOTAMOTOC, VEUPOAOYLKEC SLOTAPOAXEC

¢ Ye mpoomnaBela avtoxelplac/ PopPUAKEUTIKES
aAANAeTLOpAOELC




HYPERTHERMIA @) RESUSCITATION

COUNCIL

Universal ALS
algorithm

Require CPR? TIME IS KEY: COOL AND RUN APPROACH

* Cool first, transfer to hospital after

* Immediate cooling
Bathtub, %2 to % filled i = >
water & ice, 1-17°C, * Rapidly cool to <39°C until symptoms resolve

e stirred or circulated

temperature
probe

Core tem

Continue monitoring for at least

) 15 min after cooling
Rapid cooling (cold Stop cooling at core

water immerssion) temperature <39°C * Rehydrate as required
C ¢ Check for improved mental status
ore temperature = : :
540.5°C, & confused/ . :&v‘?;q;ccndenml hypothermia
desoriented (<3 )

If abnormal mental state initiate IV
100ml bolus of 3% saline at 10 min
intervals, 2nd and 3rd bolus only
if required. If normal mental state
administer oral sodium

Blood sodium
<130 mEqg/L

Hyponatraemia
algorithm

If abnormal mental state administer
IV normal saline or Ringer’s lactated
If normal mental state provide oral
rehydration and sodium

Release with exercise Appropriate algorithm
2 Other symptoms s
restrictions e.g. Hypoglycaemia

Fig. 8 - Treatment of hyperthermia (figure adapted from Racinais S, et al. www.ephysiol.com/toolbox/).




Aywyn Metadoon
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Oepamneia

EuBUBLoN o€ KpUO VEPO: TO TTLO ATTOTEAECUATIKO UECO
(14-15°C, 10-17°C, 9-12°C, 1-5°C)
OTIOOETNON TTOYOKUOTEWV

Bepta Yuéng
ELNNUUEVO KATABPEYUA KOl OTEYVWUA LE OVEULOTH PO

yuokpaotog kata 0,2-0,35 °C/min

HUEAETEC Use a fan

to lower /£ =\
temperature
o 0 Elevate feet

Apply cold 2
compresses
Have victim //& o —ad
lie down
- \ N

G \ '
y AN 3 Have victim
- \ drink fluids




Entt Tomo

Treatment on site
Perform according to ACLS protocol; administer oxygen at 4 liters/min to increase oxygen saturation to >90%

Core body temperature | Monitor rectal temperature and perform cooling in cases of hyperthermia; for exertional heatstroke, cold-water
immersion; for classic heatstroke, conductive or evaporative cooling

Fluids Administer isotonic saline IV (1-2 liters/hr); dehydration is not a major issue

vacuation For classic heatstroke, transport immediately to ED; for exertional heatstroke, transport to ED after cooling to
body temperature <39.0°C

Administer benzodiazepines [V (5 mg) until seizures cease (not more than 20 mg)
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Treatment in the ED

Core body temperature § Monitor rectal or intravesical temperature and perform cooling until core temperature <38.0°C; use either a
cooling suit or cold fluids (4°C, 1000 ml/30 min) infused through central catheter; antipyretics are toxic and
should be avoided; dantrolene has not been proved to be effective

Administer benzodiazepines IV (5 mg, repeated) or phenytoin IV (loading dose, 15-20 mg/kg in 15 min) until

seizures cease

Laboratory testing Perform CBC, urinalysis, blood cultures, kidney-function and liver-function tests (ALT, AST, ammonia, INR);
test for glucose, electrolytes, arterial blood gases and acid-base balance, clotting function, CK; LDH, myo-
globin, CRP

or circulatory failure, administer fluids (30 ml/kg), monitor CVP or perform invasive hemodynamic monitor-
ing, maintain mean arterial pressure at >65 mm Hg (or>75 mm Hg if patient is elderly or has hyperten-
sion), all with a goal of normal lactate level and urine output >50 ml/kg/hr; vasopressors should be con-
sidered if fluid therapy fails
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Perform CPR according to ACLS protocol; ECMO may be used as needed

Monitor rectal, intravesical, or blood temperature; continue cooling to maintain core temperature at <38.0°C by
infusing cold fluids (4°C, 1000 ml/30 min) through central catheter or use extracorporeal blood cooling for
resistant hyperthermia; antipyretics are toxic and should be avoided; dantrolene has not been proved to be

General

effective
Perform laboratory tests: CBC, glucose, arterial blood gases and acid-base balance, clotting function, CK, LDH,

liver function (ALT, AST, ammonia, INR), myoglobin, kidney function, urinalysis, CRP, blood cultures; repeat
every 12 hr during the first 48 hr, then every 24 hr

Perform CPR according to ACLS protocol; perform invasive hemodynamic monitoring and echocardiography;
for mild multiorgan failure, administer dobutamine IV (1 pg/kg/min, then 2-20 pg/kg/min as needed) or

milrinone IV (loading dose, 50 pg/kg in 10 min, then 0.2-0.75 pig/kg/min) or adrenaline IV (1 yg/min); for
severe multiorgan failure, ECMO may be used as needed

Administer crystalloid solution to maintain urine output >50 ml/kg/hr; administer furosemide IV (10-20 mg in
patients without previous exposure to diuretics; follow-up dose depends on urine output); provide hemodi-
alysis or CVVH in cases of volume overload, severe acidosis, hyperkalemia, or uremia; adjust fluid infusion
rate according to blood pressure and urine output; monitor electrolytes and correct as needed

or a score of <8 on the GCS,7 intubate and ventilate; for mild hyperventilation (Pcoy, 34-36 mm Hg) adminis-
ter hypertonic saline 3% IV (starting dose, 100 ml/30 min, then according to patient’s total body water to
reach sodium level increase of 12 mmol/day) or mannitol 20% IV (0.25-2 g/kg in 30 min); keep head at
45-degree angle, administer tranquilizers; patients with hyperammonemia require hemofiltration or MARS

therapy; condition improves with cooling; consider monitoring ICP

Administer IV fluid infusion, 1-2 liters /hr (aggressive fluid treatment in the first hour), then 300 ml/hr; furose-
mide IV (10-20 mg in patients without previous diuretic treatment; follow-up dose depends on urine out-
put) in case of fluid overload; sodium bicarbonate, 30 mmol/hr (to achieve urine pH >6.5); myoglobinuria
is expected; hypercalcemia and metabolic alkalosis (pH >7.5) should be avoided

Encephalopathy and brain
edema




2tn MEO

DIC and other coagulation @For bleeding and thrombosis, administer fresh-frozen plasma (bolus dose, 10-15 ml/kg, then 200-400 m|
abnormalities according to coagulation indexes); administer cryoprecipitate (5-10 U each time) for fibrinogen level of
<180 mg/dl; administer platelet concentrates (infusion of one therapeutic dose) if platelet count <20 per
mm? or if there is bleeding and platelet count <50 per mm?; in patients with hepatic failure, consider PCC
to achieve a target INR <1.5; inject PCC dose according to INR and patient’s weight; avoid heparin; beware
of hypothermia and metabolic acidosis

Perform intubation and mechanical ventilation; avoid fluid overload

Liver failure Monitor liver function and mental status for at least 4 days; provide supportive treatment: hemodynamic
stability, N-acetylcysteine IV (bolus dose, 150 mg/kg in 200 ml of 5% glucose solution for 20 min, then
50 mg/kg in 500 ml of 5% glucose solution for 4 hr, then 100 mg/kg in 1000 ml of 5% glucose solution for
16 hr); administer hypertonic saline 3% IV or mannitol IV (0.25-2 g/kg in 30 min in 20% solution), hemo-
filtration, laxatives (e.g., oral lactulose, 30 ml every 2 hr until diarrhea occurs), oral rifaximin (400 mg 3 times
a day) in case of fulminant liver failure; liver transplantation rarely needed, and there is no evidence that it
is effective

ECG changes Monitor continuously for possible arrhythmias; ECG changes are nonspecific

Treat the same as sepsis; consider antibiotics




Oeparneia- ELOLKEC KOTOOTAOELG

KAKOHOH2 YNEPOEPMIA
QIOMAKPUVON aLTLOAOYLKOU Ttapayovia
O10pOwon peTaBoALKAC 0EEWONC, UTIEPKAALOLLLLOLC
AavtpoAgvio 2,5mg/kg
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