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5 . Mal;gnant Hyperthermla

Brlef Hlstory | \
1961 Proband famlly |dent|f|ed in Australla .

: {1971 Flrst mternatronal symposium on MH .'
e caffelne halothane c?)ntracture test |
developed . - -

| ‘-19703 Relatlon of masseter muscle rlgldlty -’
~ to MH realized .

1975 First treated pigs W|th Dantrolene o
| valldated for Human use e T

, 1990’ s Genetic component |dent|f|ed S
. 2000s DNA Testlhg 20003 se
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MH results in an increase in metabolism as a
result of rapid and uncontrolled increase In
calcium within the sarcolema (muscle cells).

s, * S : _\/ ¢ ¢ -

2 . Theincrease in calcium level overwhelms the
. capacity of the muscle cell for active calcium
reuptake.

| - This results in muscle contraction and
- 3 increased breakdown of ATP, enhanced

"' glycolysis, uncoupling of oxidative e
phosphorylation, & activation of actin-myosin S
filaments yielding significant heat production. L
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% « Incidence vs. Mortality
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Incidence ' Mortality:
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General population +*

1-250k (1985)* Hospital less than 10%
1:62k with succinylcholine .- ASC -13.6%

New York . Office - 19.8%3
1:20-100k (2005)2 |

2 -
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500-800 cases of.I\/IH 'reportéd /yearl.o -
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8 I\/Iallgnant Hyperthermla Contacts

- jMahgnant Hyperthermla Assomatlon of the Unlted
States (MHAUS)** i o ,

& ,{),
5

800 I\/IH HYPER (247“7)/800 644 9737 s

o North Amerlcarr I\/Iahgnant Hyperthermla Reglstry -
(NAI\/IHR) , : |

888’-—"274‘-7899

»Neuroleptlc I\/Iallgnant Syndrome Informatlon
| Serwce (NI\/ISIS) L

“gssos7 o7 |



http://www.mhaus.org/
http://www.mhreg.org/
http://www.nmsis.org/
http://www.nmsis.org/

Cafferne Halothane Contracture Test
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CHCT I\/Iusele Contracture Test

- % 2 Gold Standard

- ‘[— Requrres skeJeIaI muscle bropsy from
patrent’s thlgh .

' — Must be. performed at the I\/IH Muscle
Bropsy Center. ‘ |

L Sensrtrvrty‘ close to 100% (false negatrvesif_ |
_ ‘arerare) o |
T e Specrfrcrty ~8OJo (~ O% false posrtrve&a)4




CHCT Testlng Sltes ;

‘;'Unlversny ofl\/llnnesota I\/Ilnneapolls . Wake ForestUmverSIty Wlnston-

o MN sudiR el Ssalem o Ne .
Paul A. ,Ialzzo PhD ~ = <Joseph R. Tobin, MD :
. (612). 624 7912 or 3959 - 17 +(336) 716-4498

. V.‘Unlformed Services UmverS|ty of the'f,. The Ottawa Hos ifa‘lﬁ CIVIC ﬁ" .
' Health Sciences - Bethesda MD Campus;-Ottawg iati

v: v

(Miltary & Civilian) -~ " keuin Nojan, MD, FRCPC
* ShellaM MUldOOn MD '(613)761-4169 ¢

(301) 295858000 0« -

Toronta General Hospltal Toronto

| UnlverS|ty of Callfornla DaV|s CA l-*Ontano

. TlmothyTautz NID) e ot pitcld
(530) 752 7805 ol

S _ -Jullan L.oke, MD FRCPC
| e (416) 340 3128 S
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~ Barriers to'Diagnosis
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:2/3rds manifest on their first anesthetic?
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o, Genetrc Predrsposmon

_e_,,, :

Several chromosomes
— 19q11 2:139° Ryanodlne (Rle)
. Release of Ca2+ stores from sarcoplasmlc

~reticulum «’_ 0
- '—17q112q24 e
e, AItered sodlum channel functlonlng
s 7q21 10 o :
, . D|hydropyrrd|ne (DHP) voItage sensor for Rle
- 1q32 ; e :

e CACNL1A3 gene encodlng the aIpha 1- subunlt of
the: voItage gated DHP receptor that mteracts W|th
Rle e e

Genetic predi‘sposition may be as high as 1 in 3,000 individuals®
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. '30% Autosomally rnherlted (not Sex- Ilnked)
Mutauons in the calmum channel receptor S
~ resulting in uncontrolled felease of calcium .

= fromthe sarcoplasmm retlculum DNA testlng
not standardlzed at this time. |

,/'-
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 Profile of the MH P‘ati_e‘nt |

. ~75% Male (AutosomaI’P’P)
. .Me‘dlan Age ~22 yrs '
S preVIous GA Aﬂy Volatlte

S ‘.‘.'.'.G'aS‘

su"cfci,ny',l.c-h'ol_i;ﬁé -Lx 2(5)', '

> -~




Irsease Assocrated or Actrng
ere I\/IH under Anesthe3|a

-

- -King Denborough syndrome | :
_7',--_Cautron In chlldren V\rrth delayed motor functlon
~lon chanhel mutations . * i
_ Myopathic syndromes .~
“Duchenne musculr dystrophy | -
Brodys Dlsease deficient caIC|um ATP (rhabdo not I\/IH)
4' ﬁ,McArdIes Diseas - glycogen storage (rhabdo not MH)
I\/Iyotonla congenlta
Pectus carinatum
Kyphoscollosrs | 5 e
~ Ostoegenis |mperfecta - temp elevatron A s
Central Core dlsease o e % U

il e e

el R, - e .""
w £ A T r
W 2 ;




) s 50,
. e S
b S

2. Signs and Symptoms of MH
“ . 2 _;!:. o 1. ? {' :_' * *“ l -"' ' .
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~_ Hypercarbia 40% -
Tachycardia 30% -
Masseter Spasm 20%
Hypertension ? i

achypnea
Arterial hypoxemia
Metabolic / Respiratory acidosis
Hyperkalemia
Cardiac arrhythmias
Hypotension
& Hyperthermia
B Rhabdomyolysis

" Increased CPK — 20,000 I.U.



Gradlng Scale

> ’," 38

‘_,a

. 'Process ndicator, o a0 ik = . Pohits.
5B .Ri'gidity.‘ Generallzed rnuscular r|g|d|ty i 1b
i Masseter spasm o e
2 Muscle Bl;eakdown i Lo , __
Creat|ne Kinase >20,000 IU W/ succ . .' 15 ST Laags
‘Creatlne Klnase >10, OOO IUfno suc B $. e R
. Cola colored urine perfoperatlve & W
: Myoglobln in urine > 60 mcg/L « B
o l\/lyoglobln in, serumi’s 170 mcg/L 2 S
‘ Blood/plas“ma/serum 6 mEg/L no renal ' ' Gy s
‘g Resplratory Acidosis -~ - °
AR COs > 55! mmHg with controlled ventllatlon a5
- Arterial PaCO2 > 60 mmHg, controlled ventllatlon S 1o
- P;CO, > 60 mmHg with spontaneous ventilation 15 o
Arterial PaC02>65 mmHg spontaneous ventllatlon ISeazs gt
‘lnappropnate hyperoarbla Anesthesrologlsts call 4B ..:]- X - 3
Inappropnate tachypnea 2 \ 3 3 i‘*'..lOﬁ 8 S




- :-Process e Indrcator e 8 Points
| 4. Temperature Increase < R i e e
Inapproprlately,r‘apld |hcrease | ~ . Ba
Ina}aproprlately |ncreased temperature > 38. 8°C e il
5 Cardiac Involvement =+ &' & Dl P
‘ “Inappropriate srnus tachycardla K W 35
. Ventricular tachycardla or flbrﬂlatlon AT T 3
6. Famlly History - hag 7o e
-Positive famlly hlstory in flrst degree reIatlve Ao gy
S Posmve famlly hlstory, more dlstant relative e
1. Others : : : - > ~ §
: Arterlal base excess more negatlve than —8 mEq/L om0
Arterial pH <7.25 A ot .10
~Rapid reversal of MH signs after iv dantrolene i : 5
Posrtlve MH famlly hrstory + another mdrcator from the S4eic o
Patlent s anesthetic experience other than mcreased CK - 10

Elevated CK and a family hlstory of I\/IH O %.f. 10
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Gradlng Scale Scorlng

2 A

b Sk ‘A. 3 1
It 5 J;. ."". :
g x “n
Resu S aoiee
'.‘ P
A 3 > 7
' Xe ¢
5 = & o et
. { i ) ". & .‘_ A‘:

20 34 sqmewhat greater than Ilkely

: 35 49 Very Ilkely
| >50 Almost certain

/ . g ! 4 <
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| Neuroleptlc I\/Iallgnant Syndrome

Severe muscle rrgldrty and eIevated temperature
associated with the use of antlpsychotlc medlcatron :

" Thyrotoxic crisis = Thyrord Storm

,Cocalne tox1crty i

Heatstroke . lw
. Serotonin syndrome excesswe serotonrn usually r/t
_combining meds . < '
' ‘Status Eplleptlcus '

Pheochromocytoma catecholamlne surge of epi and
-norepi A . .

'Lymphoma ;. o we
Contrast medra in CSF e s

- \'
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nosis -‘example
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|TETCO, 4+ ++ ++

2 . Differ

Thyrotoxicosis | Pheochromocytoma

~ |THR i +++ 4+

|1BP + ++ +4+

~ |Rigidity ++ +/- i

Acidosis +4++ - +
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_ Triggering Agents
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7099 A, Barbiturates
SRR T :ef/};gv S Opioids
(i & Propofol
e e . ‘ Benzodiazepines
S | POl e Nitrous oxide
' : Anti-cholinergics
R G o Sy Anti-cholinesterases
DNA test eSS e 5 ) Local anest.heti(_:s
CHCT : ot Y Sympathomimetics
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Early Detectlon

| .Durlng fulmlnant MH core temperature can
{ increase as much asl .C everys. o
‘minutes, so staff 'must be prepared to Lo
. respond6 !;ﬁ'ﬁ S aE 0
o Mortallty rate may l,oe as hlgh as 50% 70% v
- It MH s not recognlzed andtreated earIy
enough7~ | :

Stabilization of an MH episode may take 30
minutes or more with multiple doses of
Dantrium® IV (dantrolene sodium for injection)?!
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Physrcal Treatments |

Immedrately termrnate trrgger drugs &
conclude surgery as soon as possrble T

A —|yperventrlate with 100% oxygen o

- nrtrate actrve coolrng | e
s Ced salrne |

' Gastrlc Iavage Wrth |ced salrne

Surface coolrng o
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8L . Pharmaceutlcal ﬂ' reatment

\

_'.:M_Dantrlum® IV 1mg/kg IV q4 8hrs repeated 24 48hrs

Dantnum® 1V: Contrnuous raprd intravenous push begrnnlng at
-a mmlrmum dose of 1 mg/kg and continuing until symptoms
‘subside or the max1mum cumulative. dose of 10 mg/kg has been
‘reached. (regrmen may be repeated) | -

\ ?Correct metabollc acrdesrs s ,
| (NaHCOB 1- 2mEq/kg IV based on arter|aI ph)

‘_Malntaln uring output
: Hydration E
Furosemrde ( 1mg/ kg )

: 'Treat electrolyte imbalances ¢ e g
G Treatment of arrythmlas : ‘ " |
Xylocalne infusion

&

> -~

~ Check for IV Patency
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2 . Dantrium® V. - eomponents
P ;)- Ay ey :', 'i‘,‘ : ,‘.

307 s 3

o .b ? A i
. v X s -
3 i - :

Dantr& m® V. each \/Ial contalns
e 17 20 mg dantrolene sodlum

‘ 2 3000 mg mannltol At ;
~ 3. Sodium Hydroxide to yleld - pH of -
- approxmately 9.5 when reconstltuted

.~.with 60 mL sterile water (WIthOut a . m
- Vantrium Intraven®

i bacteriostatlc a ent for n ectlon G lene sodium Ny
| | : : g ) \' J . ‘.;‘7\ ..

F

2 * 3 . . RS SR = S -
- e, o o 2 : \ . 3 GG~ : .
5 i R Py o)
1 3 3 CArS % < 1 . ' 5 -



; PPN e A A
[ ,"-“ 2 - [ \
\'

Dantrolene Pharmacodynamlcs

- .Skeletal I\/Iusele Relaxant

= 'Blocks Rle receptors blockrng the-]
- . release: of Calcrum .~ -

o 12 life 4-8 hrs
 Side Effects s o
- weakness grrp/legs dizzines

No apparent Cardiac depressron wrth 1
twitch remaining e

i Metabollzed by the I|ver

O : 2 S S5 g

a -, o '.,» X 2 { -
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| % Dantrlum® IV vrals to treatI\/IH

.'t_,.,.< :

' Patlent Welght | Number of Vials to Achleve Dantrlum® |\ Dose (mg/ kg)

Kg Lbs 1 2.5 5 7.5 10
mg/kg mg/kg mg/kg mg/kg mg/kg
45 99 2.3 5.6 11.3 16.9 22.5
58 128 2.9 7.3 14.5 21.8 29.0
73 161 3.7 9.1 18.3 27.4 36.5
88 194 4.4 11.0 22.0 33.0 44.0
103 227 5.2 12.9 25.8 38.6 51.5
118 260 5.9 14.8 29.5 44.3 59.0
133 293 6.7 16.6 33.3 49.9 66.5

148 326 7.4 18.5 37.0 95.5 74.0




”

r” .'
AR P 4

4

‘-

: : ‘. 2 Y ‘. - ~ - ..‘
N : j .l \‘ o ' ‘g 3! q
‘ New Dantrium |
3 Sl 2 TR IR AR Pt b | :
: 2 g ‘ ] '
. i ";(i' 5, & t‘d-."_ 7 s " )
e - 2 % o K o % -.'. : - |
. . .
‘ 5 -
’ ‘Rﬂ. ‘ .‘-“ ; - 3 A y v 2
: 7 4 S GRS 2B
Bl £ ‘9 : .‘:'-4 ‘ .. -
l. : ’ v ; ". 2 ‘..‘ “ & .
- e ‘ _‘\'.;.‘ s .. : |
Reconstitutes

in ~ 20sec L

; 2 :
- B - ; ‘
; g e
\: . . ‘l, ; :
< : . |
2 s v ‘
(i .
\ — 4
“ .
‘ - ©;
“
- FE ; | |
; . R : ‘
o) - ’ ,L A p . .~ |
‘ - 4
. ‘ .
,. “ ‘ : . ‘
~ ' ‘ ' | . L3
- 3
: ¥
S r
: f ’
N
<
-
- .
i

"t .
.. A
.
| 3 al
i 1 ‘
. ’
: 3
: -~
: ~
'\.. 5 .
| | E ) » -
’ L
. 3 : |
‘ . ' -'

@ 20secs * -




-
L
h 2
o TR
- 5
..
- &
~ " b

- p

s
. 5
27N
. TR
2 4 A P
< ’
. b
‘ N
i .
X
A
s
.
.

&

De_crﬁe_'fié.e.

&

(N

-

4

S P

4q

nnel blockers -
myocardial contractility =




~ Myths about-Dantrium® IV

2
~D

The chance of MH occurring in our
o Myth 1 facility is so remote, it makes no sense
- & .  lostockit.

. Myth 2 fMH strikes, we'll have enough time
e to get the patient to a hospital.

«

- - Myth 3 Our state requires stocking only 12
vials, so it must be enough

| .. Myth 4 Dantrium® IV costs too much, so it
¢+ makes sense for facilities to share it.

Dantrium® 1V has a 36 month shelf life




. _"-To order Dantnum® IV (dantroIene sodrum for |nject|on) Vials or Capsules
CaII JHP Pharmaceutlcals,_.l i '
i ' b 1.871. 547, 4547 or fax 1.866.923. 4547 -
o (Da'ntnum® IV is also available through youglocal wholesaler or d|str|butor)
|  Dantrium IV vials=20mg .+ - - S d
% DantnUm Capsules - 25mg, 50mg, 100mg i |
,24hr Emergency support g s
o f you have an MH episode and must have Dantrrum® \ie o
~ (dantrolene sadium for injection), call the JHP Dantrium® A
Emergency orders at 1.877.547. 4547 and select optlon 1 il

-

taw JHP prowdes notlfrcatlon when Dantnum vrals are about to
reach therr. explratlon date e Pl

) £ .
yE ’ %
. .
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