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Fever

* Elevation in core body temperature above
the daily range

» Morning oral temperature >37.2°C

» Afternoon temperature of >37.7°C



Higz=H 36.6 °C ~ 38 °C >138°C
BEESA i 357 °C ~379°C >38°C
BiEEH i 355 °C ~375°C >375°C

ZBRE=EA i 35°C~37°C >37°C

FEREESEA o 35°C~37°C =375°C



Hyperpyrexia

 Extraordinarily high fever (>41.5°C)
« Severe infections

» Central nervous system (CNS)
hemorrhages



Hyperthermia

* Thermoregulatory center remains
unchanged

* Body temperature increases in an
uncontrolled fashion and overrides the
ability to lose heat



Hyperthermia

 Normal hypothalamic set-point.

A diagnosis of hyperthermia 1s often
made because of a preceding history
of heat exposure or use of certain
drugs that interfere with normal
thermoregulation.



Hyperthermia

 No rapid way to differentiate
elevated core temperature due to
fever from hyperthermia.

 Events prior to the onset of
hyperthermia usually play an
important role 1n determining 1ts
cause.



NEW Set point mesp

== Pyrogens
(Tumor necrosis factor,

Interleukins IL-1, IL-6)
Immune cell Alila

(macrophage, DC..)




Hyperthermia

« Skin 1s hot but dry 1n heat stroke
syndromes

 Antipyretics do not reduce the
elevated temperature



Hyperthermia

Heat stroke

Serotonin syndrome

Neuroleptic malignant syndrome
Malignant hyperthermia
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# & 7% (Prickly Heat)




# & % (Prickly Heat)
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3% 55 (Heat cramps)
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(selective serotonine reuptake inhibitor)
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o [HAHZEYHE fluvoxamine ~ fluoxetine -
paroxetine ~ sertraline ~ citalopram -
escitalopram -

TCA (e.g. Amitriptyline)

1

Luvox (Fluvixamine)
1

Seroxat (Paroxetine) ﬁ
L 2

Zoloft (Sertralme)

1 A

Cipram (Citalopram) &4
1

Lexapro (Escitalopram)

1l Y

Prozac (Fluxetine)
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» Blockade of Serotonin Reuptake by Fluoxetine
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O = serotonin

LQJ = serotonin agonist

’ = uptake blocker

Amphetamines

4 5-HT release

Postsynaptic neuron

Q@\ ;
Q ‘3%0

5-HT, receptor

’ f L-tryptophan

jo

45 HT(serotonin)
formatlon

Presynaptic neuron

MAO inhibitors
1
¥ 5-HT metabolism
1
4 presynaptic 5-HT
concentration

@ e Uptake blockers

2 & A 1
O y o 5-HT synagtic
J J % (J concentration
o , .
3 o ® 5-HT agonist

4 .
4 5-HT receptor
activation

5-HT1 A receptor

@ lLithium?

Birmes, P. et al. CMAJ 2003:168:1439-1442 CM AJ JAMC

Copyright ©2003 Canadian Medical Association or its licensors
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Serotonergic
agent ingestion
or overdose

!

Spontaneous
clonus

YES

o]

Inducible clonus
OR
Ocular clonus

YES

YES

Agitation
OR
Diaphoresis
OR
Hypertonia AND
Pyrexia (= 38°C)

YES

NGE

Hyperreflexia

YES

E Nﬂl
v

NOT clinically significant serotonin toxicity
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RADOMSKI CRITERIA
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Mydriasis \\

l y

\

, ' sounds; may
Hyperreflexia ) have diarrhea
1' k\

(greater in lower
extremities)

Clonus

(greater in lower Tachycardia
Tremor extremities) —
(greater in lower ~
extremities) Autonomic instability;

often hypertensive

Figure 2. Findings in a Patient with Moderately Severe Serotonin Syndrome.
Hyperkinetic neuromuscular findings of tremor or clonus and hyperreflexia should lead the clinician to consider the
diagnosis of the serotonin syndrome.
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Y
228 18

L-Tryptophan

Amphetamine metabolites
Clorgyline

lproniazid

Isocarboxazid
Moclobemide

Pargyline

Phenelzine

Selegiline

Tranylcypromine



Amphetamine
Cocaine

Codeine
Dextromethorphan
~enfluramine
 evodopa
Pentazocine
Reserpine




Amphetamines
Carbamazepine
Citalopram

Cyclic antidepressants
Cocaine
Dextromethorphan
Fluoxetine

Fluvoxamine
Meperidine
Methadone
Paroxetine
Sertraline
Trazodone
Venlafaxine



Buspirone

Electroconvulsive therapy

Lithium

LSD and other indoles

Mescaline and other phenylalkylamines
Sumatriptan
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(neuroleptic malignant
syndrome )

£ AR RCES 3§ 1)
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(myoclonus)



Table 2: Most frequent distinctions between serotonin
syndrome and neuroleptic malignant syndrome™" """

Characteristic Serotonin syndrome NMS

Onset Sudden, within 24 h Slower, within 7 d
following introduction of  following introduction of
a serotonergic agent a neuroleptic agent

Symptoms Agitation, diarrhea Dysphagia,

hypersalivation,
Incontinence

Signs Dilated pupils, Hyperthermia (> 38°C),
myoclonus, hyperreflexia akinesia, extrapyramidal
“lead pipe” rigidity,
rhabdomyolysis

Mortality 23 deaths reported until 15%—-20%
1999*

Note: NMS = neuroleptic malignant syndrome.
*No percentage is reported in the literature, because there are too few cases.

CMAJ-JAMC

Copyright ©2003 Canadian Medical Association or its licensors
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Mo BREFE P ARG E s % % N/S -~ dopamine &%
norepinephrine

B % = BR¥ %4 nitriglyceringnitriprusside »
A2 &40, 1 ug/Kg/min [V P AR FHE -

S ER S F e Pt (sinus tachycardia)
2 H .o iE7 ﬁf ’ yp}%ﬁrrs B ;‘ﬁ]l{vr’/fh’ °

@3 2 QTczt £ m 51% torsades de points

4 ¥ ¢ * magnesium sulfate:
AR HE 2 g IVover 2 min> - A4 ¥ £ 48 @ *
b » ¥ % Jg 8 * NaHCO3 ke dg i* v ;% :1 to 2

meq/kg IV push -
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* 32 % f&® (benzodiazepine) #7+#13é 52 Lorazepam
1 to 2 mg IV every five mlnutes as needed

vrpt s (myoclonus) * clonazepam #57+

* sodium bicarbonate % #FRFILISKITCE B fET
¥ 50-100 cc/h A&

* external cooling *% MA8E » D47 5 > RS R
kéi%( cool mist)' gib}?f‘"’”}i'rirDalrltrolelrle

( SIADH) 'ﬂrlgéw ma_ﬁp\ =z x%%?’i’ "“Y%FJ Jw)v o /b ﬁy:
T A Z ?3 » T B R o f*TW Bk 3hs @K
(3%NaC1)

w ;% ##;32 (hemoperfusion), = ;%i%+7(hemodialysis),
and ﬁ%lﬁ; % ¥ (exchange transfusion)¥tx 7% * =
2. &% T E A
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& ZE(EEE ( serotonin syndrome) © [[I1)i5 2 (serotonin)
IR SRS DU

-cyproheptadine ( oral form; sedation)

-chloropromazine ( IV form; hypotension)

-methysergide

-propanolol

SERSYMEAR (extrapyramidal signs):

B E(FEE -

R TT A ZEHY G4 A F propanolol 60mg/day » %15 i B-
blockerg2t = » HIj45 T diphenylhydramine 50mg bid o
-Parkinsonianfy;& & 1] Fanti-parkinsonian drug -
-Acute dystonic reaction 1,5 1] Fdiphenylhydramine

50mg o
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(selective serotonine reuptake inhibitor)
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* Cyproheptadine ( IEJIJF%ﬁ&Lﬂ 8Smgl 1 > ZA
1%4mg 52~4 /NI » BRE j(i
0.5mg/kg/day )

* Methysergide ( 2-6émg/day )

* Chlorpromazine:

a) ADULT - intramuscularly

repeated in one hour if necessary.
b) CHILD - repeated

as needed every 6 to 12 hours not
to exceed 2 milligrams/kilogram/day



Thanks for your attention






