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treatment of certain cancers. These applica-
tions of personalized medicine in oncology 
do illustrate an impressive form of this model 
of health care resulting from technologic 
advances. Two medical products, a diagnos-
tic device4 and a therapeutic product, are 
developed and then implemented based on 
the genetics of the patient.
 Personalized medicine has diag-
nostic and therapeutic applications in areas 
of health other than oncology. The results 
of transplantation, of both solid organs and 
blood transfusion, are greatly affected by the 
development of antibodies against grafted 
tissue or against the host. Knowledge of 
the complex immunologic genetics of the 
host can improve treatment and efficacy of 
the graft.5 A drug to repair the protein with 
G551D mutation causing cystic fibrosis (CF) 
was approved in 2012. This is the first treat-
ment to address the cause of CF, but it is 
useful only in the 4 percent of CF patients 
with this specific point mutation.5 Software-
based quantitative EEG analysis can provide 
the probability of response of an individual 

by Barbara Wendeborn Brandom, MD
Patients can suffer when their genetic risk is 
unknown.1,2 Advances in genetics in the 21st 
century provide an aspect of personalized 
medicine beyond that of pharmacogenetic 
differences in key enzyme systems that pro-
duce variation in metabolism and hence drug 
effects. In 2004, the Personalized Medicine 
Coalition (PMC) was formed. This group 
defines personalized medicine as “an evolv-
ing field in which physicians use molecular 
diagnostic tests to determine which medi-
cal treatments will work best for patients. 
By combining data from those tests with a 
patient’s medical history and circumstances, 
individualized prevention and treatment 
plans are developed.”3

 In 10 years, the PMC has grown to 
include 225 groups in the health care area 

including pharmaceutical, biotechnolo-
gy, diagnostic and tool manufactur-

ing companies, academic health 
centers (including the University 
of Pittsburgh Medical Center), 
patient advocacy groups, venture 

capitalists and insurance com-
panies.3 

 This definition of 
personalized medicine 
is quite broad. Some 
presentations of per-
sonalized medicine may 
consist largely of genetic 

diagnostic tests of cancers 
and treatments tailored to 

genetic differences in the 
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Malignant Hyperthermia (MH) is an 
inherited muscle disorder which, when 
triggered by potent inhalation anesthetics 
and succinylcholine, may cause a life-
threatening crisis.  The incidence of MH 
is low, but, if untreated, the mortality rate 
is high.  Since the advent of the antidote 
drug, dantrolene sodium, and with greater 
awareness of the syndrome, the mortality 
rate has decreased.  Great advances 
in our understanding of MH have been 
made since it was first recognized in the 
early 1960s, but the nature of the funda-
mental defect(s) is still unknown.

MHAUS advocates that all surgical 
patients undergoing general anesthesia 
should receive continuous temperature 
monitoring, that adequate supplies of dan-
trolene be stocked near the OR and that 
thorough family histories be obtained.

 Copyright 2015 by MHAUS

Executive’s Corner ...

Thank you to 
all who par-
ticipated in 
the MHAUS 
President’s 
Challenge is-
sued toward 
the end of 
November 
and extend-

ing through December 25, 2014.
 The challenge was ALMOST 
met completely!  We received do-
nations equaling about 90% of the 
challenge, or $4,480.  Thus, the total 
amount received will be $8,960 as 
a result! MHAUS would like to thank 
our generous President, Dr. Henry 
Rosenberg, and his wife, Dr. Henriet-
ta Rosenberg, for their initial “match-
ing funds” challenge  of $5,000 and 
the MHAUS donors who used this 
opportunity to “double” their dona-
tion’s impact.
 The funds received will be 
used toward internal initiatives going 
on at MHAUS and to support various 
aspects within our organization, such 
as genetic research, MH education, 
and MH preparedness tools. We 
are updating a few important tools 
right now: the revision of the MH 
Emergency Therapy Protocol Poster 
(ORPO) and the accompanying 
Medical Professionals’ Pocket Card 
(MPPC) which shares the poster in a 
pocket-sized version. These are just 
a few of the multi-pronged efforts we 
make to assure there is up-to-date 
information on MH always ready to 
provide a resource to healthcare 
professionals and patients who are 
searching for answers to their ques-
tions. Feel free to peruse the website 
to get a taste of what  it offers in the 
way of answers to those “burning 
questions”.

Dianne Daugherty
MHAUS Executive Director

 Speaking of answering ques-
tions, we recently updated our web-
site to make contact forms available 
that, once filled out, are automati-
cally sent to multiple areas within the 
MHAUS organization. For instance, 
if you have a question about the 
clinical aspects of MH, send it to our 
MH Hotline Experts using the form 
for questions about treating MH, or 
a question from patients and their 
family members can go directly to 
the Patient Liaison Committee Chair 
for insight; the MHAUS President 
and Executive Director and staff who 
handle specific internal functions of 
MHAUS can also be directly reached 
through this method. We are focused 
on providing answers within a 72 
hour timeline, if at all possible.  To 
check it out, go to http://my.mhaus.
org/?page=contactmhaus.
 Finally, we could not accom-
plish the huge strides we have been 
able to make without the selfless 
sharing of our MH experts’ precious 
time and expertise. These individu-
als review our materials, provide 
answers and help to those calling the 
MH Hotline, reply to questions from 
our customers, and are always there 
to help us better understand this dis-
order as well. Their volunteer efforts 
are the basis of our knowledge bank 
that is unparalleled - and we appreci-
ate each and every one of them!
 Thank you again for your 
support and let us know if you have 
any ideas or concerns via the online 
contact forms! 

With warmest regards I remain,

Dianne Daugherty, 
MHAUS Executive Director
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by Shonali Pawar, MD

I would like to share some of my 
thoughts on a research project 
that I completed recently while a 
resident in Surgery at Saint Barn-
abas Medical Center in Livings-
ton, NJ.
 I had no idea that I was 
embarking on a journey so dif-
ferent from any research that I 
have ever been a part of. While a 
research fellow at Saint Barnabas 
Medical Center, NJ, there were 
numerous other projects I was 
working on, but this particular one, 
relating to the use of dantrolene 
in hyperthermic conditions, has 
become my favorite. Luckily, I was 
introduced to Dr Rosenberg, a 
pioneer in the field of malignant 
hyperthermia (MH). At the first 
meeting in February 2013, Dr 
Rosenberg reviewed reports re-
ceived by the MH Hotline experts 
for orientation and to outline the 
project.
 With the increasing num-
ber of calls to the MH Hotline, one 
interesting feature was the variety 
of clinical cases resembling MH 
but occurring outside the OR. 
For some time, it had been rec-
ognized that several drug-related 
reactions may manifest features 
found in MH, such as marked 
hyperthermia. Hyperthermic 
syndromes, such as neuroleptic 
malignant syndrome, serotonin 
syndrome, ecstasy intoxication, 
cocaine intoxication, and anticho-
linergic syndromes are complex 
disorders that are not common, 
but occur with some frequency.  
(These are all drug-related hyper-

Dantrolene in Treatment of 
Hyperthermic Syndromes

thermia syndromes from a variety 
of medications. Further informa-
tion can be found at www.nmsis.
org). Not many research papers 
describe the epidemiology of 
these rare drug-related hyperther-
mic responses. The treatment of 
the hyperthermia and other signs 
is based on case series and is 
mostly symptomatic. However, 
information from the literature and 
the MH Hotline suggests that dan-
trolene is useful not only for MH 
crises, but also for several other 
hyperthermic syndromes, though 
its role and efficacy remains un-
clear.
 We therefore thought that 
identifying all cases treated with 
intravenous dantrolene in our six-
hospital system would be a good 
starting point for gathering infor-
mation on this issue. Our study 
sought to review the indications 
for the use of intravenous dan-
trolene and its clinical outcomes in 
both MH and MH-like syndromes.
 The Barnabas health 
system maintains data on medica-
tion use, including demographic, 
pharmacologic, and clinical data. 
Therefore, with approval by our 
Human Studies Research Com-
mittee and with the help of Dr 
Robert Adamson, the Vice Presi-
dent for Corporate Pharmacy at 
Barnabas health care system, it 
was possible to link the pharma-
cologic data with clinical cases 
from six community teaching and 
non-teaching hospitals. For the 
period between 2007 and 2012, 
among 72 dantrolene-treated 

continued on page 4

Shop 
AmazonSmile 
To Support 
MHAUS
AmazonSmile is a simple 
and automatic way for 
you to support MHAUS 
every time you shop, at 
no cost to you! 
 When you shop at 
smile.amazon.com, you’ll find 
the exact same low prices, 
vast selection and conve-
nient shopping experience as 
Amazon.com, with the added 
bonus that Amazon will donate 
0.5% of the purchase price to 
MHAUS.
 To shop at Amazon-
Smile simply go to smile.
amazon.com from the web 
browser on your computer or 
mobile device and set up your 
Amazon-Smile account. You 
may also want to add a book-
mark to AmazonSmile to make 
it even easier to return and 
start your shopping at Ama-
zonSmile.
 Tens of millions of 
products on AmazonSmile are 
eligible for donations. You will 
see eligible products marked 
“Eligible for AmazonSmile do-
nation” on their product detail 
pages. And yes, you can use 
the same account on Ama-
zon.com and AmazonSmile. 
Your shopping cart, Wish List, 
wedding or baby registry, and 
other account settings are also 
the same.
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patients, 25 (35%) received intra-
venous dantrolene and 47 (67%) 
received oral dantrolene. The 
focal point of this study was the 
use of intravenous dantrolene in 
hyperthermic syndromes of differ-
ent etiologies.
 Our study showed that 
dantrolene was used in the treat-
ment of two MH cases, nine 
patients with neuroleptic malig-
nant syndrome (NMS), eight with 
sepsis, two with juvenile diabetic 
ketoacidosis (DKA), one cocaine 
intoxication, and four with NMS 
coexisting with sepsis. Dantrolene 
was found to lower temperature, 
rigidity and creatine kinase lev-

els in 68% of cases regardless 
of their initial presentation and 
degree of hyperthermia. The table 
above summarizes some of the 
details.
 Dantrolene appears to 
improve survival in NMS patients, 
cocaine intoxication, and some of 
the sepsis patients when ad-
ministered earlier in the illness. 
However, in many cases the drug 
was used only as a last resort in 

treating hyperthermia, so mortality 
might have been improved if given 
early in the course of the illness. 
As this was an observational 
study, we could not be certain that 
dantrolene was the specific rea-
son for improvement of the pa-
tient’s outcome. However, we did 
find that mortality from neurolept 
malignant syndrome in our facili-
ties was approximately 20% when 
dantrolene was not used. We 
concluded that dantrolene appears 
to reduce complications in patients 
with extreme hyperthermia with 
only minor side effects.
 At a poster presentation 
at American Society of Anesthe-
siologists in 2013, we received 

many questions. By far the most 
provocative one related to the 
efficacy of dantrolene in treating 
sepsis, a highly fatal condition. All 
we could say that we observed 
from the records that dantrolene 
lowered temperature, rigidity, and 
creatine kinase levels in 75% of 
patients with severe sepsis. Such 
questions and our own findings 
point out that more clinical studies 
are needed to assess the role of 

dantrolene in the treatment of hy-
perthermic syndromes other than 
MH.
 Since the beginning of this 
paper, I learned a great deal about 
the drug dantrolene and vari-
ous hypermetabolic syndromes. 
Researching this topic and know-
ing more each day has been an 
exciting journey. It was a blessing 
at every milestone of this project 
to be nurtured by a strong mentor 
and guide like Dr Rosenberg.
 In retrospect, when we 
look at this study, we feel that 
there is a need to compare and 
contrast dantrolene with other 
treatments traditionally offered 
to treat these hyperthermic syn-
dromes, to demonstrate the ef-
ficacy of dantrolene.
 We have submitted a 
manuscript based on our work 
to a journal and hope to learn 
that it will soon be published. 
Meanwhile our abstract is avail-
able through the web site of the 
American Society of Anesthesi-
ologists (www.asahq.org) . Ab-
stract number:A4269 (2013) Title: 
Dantrolene for the Treatment of 
Malignant Hyperthermia and Oth-
er Malignant Hyperthermia-Like 
Syndromes: A Multicenter 5 Year 
Coh Authors(s): Shonali C. Pawar, 
M.D., M.P.H., Henry Rosenberg, 
M.D., Robert Adamson, Pharm.D, 
Ronald Chamberlain, M.D.
 In 2015 I will start my resi-
dency training in Anesthesiology in 
the United States. I look forward to 
continuing my research interests 
in MH and related syndromes.

The U.S. and Canada MH 
Hotline is1-800-MH-HYPER 

(1-800-644-9737)
Outside the U.S., 

call 1-209-417-3722

continued from page 3

Response to Dantrolene

Effective Response  Partially Effective Non-effective

(N= 18)    (N=4)   (N=3)
NMS 9/9
MH 2/2    Sepsis 2/8
Sepsis 4/8   NMS/Sepsis 1/3  Sepsis 2/8
NMS/Sepsis2/3   DKA 1/2  DKA 1/2
Cocaine Intoxication 1/1
 
Abbreviations: N, number of patients; MH, Malignant Hyperthermia; NMS, 
Neuroleptic Malignant Syndrome; DKA, Diabetic Ketoacidosis
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patient to psychotropic medica-
tions.5 Thus examples of person-
alized medicine do not always 
include genetic testing.
 What do advances in 
personalized medicine offer to 
patients who do not have one of 
the conditions described above? 
It has been estimated that 2.2 mil-
lion adverse drug reactions occur 
each year in the United States, 
resulting in more than 100,000 
deaths.6 Personalized medicine 
offers the opportunity to docu-
ment the genetic cause of such a 
negative outcome and to protect 
relatives from similar fate. One ex-
ample of this is testing of genetic 
susceptibility to a potentially fatal 
metabolic complication of general 
anesthesia, malignant hyperther-
mia (MH). In 2005, genetic testing 
of the ryanodine receptor type one 
gene (RYR1), the major genetic 
locus of MH susceptibility was 
introduced at UPMC and Pre-
vention Genetics. Although fatal 
MH is underreported, from 2007 
through 2012, eight reports of MH 
deaths were received in the North 
American Malignant Hyperthermia 
Registry (NAMHR) of the Malig-
nant Hyperthermia Association 
of the United States (MHAUS). 
RYR1 was examined in six of 
these during autopsy. Known MH 
mutations were found in three and 
variants of uncertain significance 
in three. Three of these healthy 
young people had a family history 

of MH that was not discussed until 
after these MH deaths.2

 In some situations, pa-
tients and their health care pro-
viders may retreat from genetic 
testing because of uncertainty 
about when it is justified and dif-
ficulty interpreting the results. It 
has been suggested that patient 
registries will play an increasingly 
important role in understanding 
potentially drug-related adverse 
events effects.5 These events 
may be tracked by government 
projects mining large data. Mean-
while, registries supported by 
not-for-profit, patient-initiated 
groups, such as the CF Founda-
tion and the MHAUS, have gath-
ered important data. Rare disease 
registries, such as the NAMHR of 
MHAUS, benefit from the infra-
structure provided by the Global 
Rare Diseases Patient Registry 
Data Repository (see https://grdr.
ncats.nih.gov) to integrate and 
share data in a manner that can 
facilitate further research.
 More can be accomplished 
to provide diagnosis and treat-
ment focused on individual dif-
ferences to more people. Mean-
while, detailed history taking by 
physicians is the tool that will 
uncover the need to treat this 
particular person differently. In 
the case of MH risk, health care 
providers should pursue genetic 
testing for families at high risk so 
that morbidity1 and deaths2 can be 
avoided.

Dr. Brandom is professor of anes-
thesiology at the University
of Pittsburgh and director of the 
North American Malignant Hyper-
thermia Registry of MHAUS. She 
can be reached at BrandomBW@
anes.upmc.edu.

This article originally appeared in 
the February 2015 issue of the 
Bulletin of the Allegheny County 
Medical Society. The opinion 
expressed in this article is that of 
the author and does not necessar-
ily reflect the opinion of the Edito-
rial Board, The Communicator, or 
MHAUS.
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The laminated “Emergency Therapy for MH” crisis poster was 
revised in February 2015. Get your updated version for your OR 

for $25 each ($17.50 for members) on the MHAUS website.
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Dantrium® Intravenous 
(dantrolene sodium for injection) 

DESCRIPTION: Dantrium Intravenous is a sterile, non-pyrogenic, lyophilized formulation of dantrolene sodium for injection. Dantrium Intravenous is 
supplied in 70 mL vials containing 20 mg dantrolene sodium, 3000 mg mannitol, and sufficient sodium hydroxide to yield a pH of approximately 9.5 when 
reconstituted with 60 mL sterile water for injection USP (without a bacteriostatic agent). 

Dantrium is classified as a direct-acting skeletal muscle relaxant. Chemically, Dantrium is hydrated 1-[[[5-(4-nitrophenyl)-2-furanyl]methylene]amino]-2,4-
imidazolidinedione sodium salt. The structural formula for the hydrated salt is: 

The hydrated salt contains approximately 15% water (3-1/2 moles) and has a molecular weight of 399. The anhydrous salt (dantrolene) has a molecular weight of 336. 

CLINICAL PHARMACOLOGY: In isolated nerve-muscle preparation, Dantrium has been shown to produce relaxation by affecting the contractile response of 
the muscle at a site beyond the myoneural junction. In skeletal muscle, Dantrium dissociates the excitation-contraction coupling, probably by interfering with 
the release of Ca++ from the sarcoplasmic reticulum. The administration of intravenous Dantrium to human volunteers is associated with loss of grip strength 
and weakness in the legs, as well as subjective CNS complaints (see also PRECAUTIONS, Information for Patients). Information concerning the passage of 
Dantrium across the blood-brain barrier is not available. 

In the anesthetic-induced malignant hyperthermia syndrome, evidence points to an intrinsic abnormality of skeletal muscle tissue. In affected humans, it has 
been postulated that “triggering agents” (e.g., general anesthetics and depolarizing neuromuscular blocking agents) produce a change within the cell which 
results in an elevated myoplasmic calcium. This elevated myoplasmic calcium activates acute cellular catabolic processes that cascade to the malignant 
hyperthermia crisis. 

It is hypothesized that addition of Dantrium to the “triggered” malignant hyperthermic muscle cell reestablishes a normal level of ionized calcium in the myoplasm. 
Inhibition of calcium release from the sarcoplasmic reticulum by Dantrium reestablishes the myoplasmic calcium equilibrium, increasing the percentage of 
bound calcium. In this way, physiologic, metabolic, and biochemical changes associated with the malignant hyperthermia crisis may be reversed or attenuated. 
Experimental results in malignant hyperthermia susceptible swine show that prophylactic administration of intravenous or oral dantrolene prevents or attenuates 
the development of vital sign and blood gas changes characteristic of malignant hyperthermia in a dose related manner. The efficacy of intravenous dantrolene in 
the treatment of human and porcine malignant hyperthermia crisis, when considered along with prophylactic experiments in malignant hyperthermia susceptible 
swine, lends support to prophylactic use of oral or intravenous dantrolene in malignant hyperthermia susceptible humans. When prophylactic intravenous 
dantrolene is administered as directed, whole blood concentrations remain at a near steady state level for 3 or more hours after the infusion is completed. 
Clinical experience has shown that early vital sign and/or blood gas changes characteristic of malignant hyperthermia may appear during or after anesthesia 
and surgery despite the prophylactic use of dantrolene and adherence to currently accepted patient management practices. These signs are compatible with 
attenuated malignant hyperthermia and respond to the administration of additional i.v. dantrolene (see DOSAGE AND ADMINISTRATION). The administration 
of the recommended prophylactic dose of intravenous dantrolene to healthy volunteers was not associated with clinically significant cardiorespiratory changes. 

Specific metabolic pathways for the degradation and elimination of Dantrium in humans have been established. Dantrolene is found in measurable amounts in 
blood and urine. Its major metabolites in body fluids are 5-hydroxy dantrolene and an acetylamino metabolite of dantrolene. Another metabolite with an unknown 
structure appears related to the latter. Dantrium may also undergo hydrolysis and subsequent oxidation forming nitrophenylfuroic acid. 

The mean biologic half-life of Dantrium after intravenous administration is variable, between 4 to 8 hours under most experimental conditions. Based on assays 
of whole blood and plasma, slightly greater amounts of dantrolene are associated with red blood cells than with the plasma fraction of blood. Significant amounts 
of dantrolene are bound to plasma proteins, mostly albumin, and this binding is readily reversible. 

Cardiopulmonary depression has not been observed in malignant hyperthermia susceptible swine following the administration of up to 7.5 mg/kg i.v. dantrolene. 
This is twice the amount needed to maximally diminish twitch response to single supramaximal peripheral nerve stimulation (95% inhibition). A transient, 
inconsistent, depressant effect on gastrointestinal smooth muscles has been observed at high doses. 

INDICATIONS AND USAGE: Dantrium Intravenous is indicated, along with appropriate supportive measures, for the management of the fulminant 
hypermetabolism of skeletal muscle characteristic of malignant hyperthermia crises in patients of all ages. Dantrium Intravenous should be administered by 
continuous rapid intravenous push as soon as the malignant hyperthermia reaction is recognized (i.e., tachycardia, tachypnea, central venous desaturation, 
hypercarbia, metabolic acidosis, skeletal muscle rigidity, increased utilization of anesthesia circuit carbon dioxide absorber, cyanosis and mottling of the skin, 
and, in many cases, fever). 

Dantrium Intravenous is also indicated preoperatively, and sometimes postoperatively, to prevent or attenuate the development of clinical and laboratory signs 
of malignant hyperthermia in individuals judged to be malignant hyperthermia susceptible. 

CONTRAINDICATIONS: None. 

WARNINGS: The use of Dantrium Intravenous in the management of malignant hyperthermia crisis is not a substitute for previously known supportive 
measures. These measures must be individualized, but it will usually be necessary to discontinue the suspect triggering agents, attend to increased oxygen 
requirements, manage the metabolic acidosis, institute cooling when necessary, monitor urinary output, and monitor for electrolyte imbalance. 

Since the effect of disease state and other drugs on Dantrium related skeletal muscle weakness, including possible respiratory depression, cannot be predicted, 
patients who receive i.v. Dantrium preoperatively should have vital signs monitored. 

If patients judged malignant hyperthermia susceptible are administered intravenous or oral Dantrium preoperatively, anesthetic preparation must still follow 
a standard malignant hyperthermia susceptible regimen, including the avoidance of known triggering agents. Monitoring for early clinical and metabolic signs 
of malignant hyperthermia is indicated because attenuation of malignant hyperthermia, rather than prevention, is possible. These signs usually call for the 
administration of additional i.v. dantrolene. 

PRECAUTIONS: 
General: Care must be taken to prevent extravasation of Dantrium solution into the surrounding tissues due to the high pH of the intravenous formulation and 
potential for tissue necrosis. 

When mannitol is used for prevention or treatment of late renal complications of malignant hyperthermia, the 3 g of mannitol needed to dissolve each 20 mg vial 
of i.v. Dantrium should be taken into consideration. 

Information for Patients: Based upon data in human volunteers, perioperatively, it is appropriate to tell patients who receive Dantrium Intravenous that 
symptoms of muscle weakness should be expected postoperatively (i.e. decrease in grip strength and weakness of leg muscles, especially walking down stairs). 
In addition, symptoms such as “lightheadedness” may be noted. Since some of these symptoms may persist for up to 48 hours, patients must not operate an 
automobile or engage in other hazardous activity during this time. Caution is also indicated at meals on the day of administration because difficulty swallowing 
and choking has been reported. Caution should be exercised in the concomitant administration of tranquilizing agents. 

Hepatotoxicity seen with Dantrium Capsules: Dantrium (dantrolene sodium) has a potential for hepatotoxicity, and should not be used in conditions other 
than those recommended. Symptomatic hepatitis (fatal and non-fatal) has been reported at various dose levels of the drug. The incidence reported in patients 
taking up to 400 mg/day is much lower than in those taking doses of 800 mg or more per day. Even sporadic short courses of these higher dose levels within a 
treatment regimen markedly increased the risk of serious hepatic injury. Liver dysfunction as evidenced by blood chemical abnormalities alone (liver enzyme 
elevations) has been observed in patients exposed to Dantrium for varying periods of time. Overt hepatitis has occurred at varying intervals after initiation of 
therapy, but has been most frequently observed between the third and twelfth month of therapy. The risk of hepatic injury appears to be greater in females, 
in patients over 35 years of age, and in patients taking other medication(s) in addition to Dantrium (dantrolene sodium). Dantrium should be used only in 
conjunction with appropriate monitoring of hepatic function including frequent determination of SGOT or SGPT. 

Fatal and non-fatal liver disorders of an idiosyncratic or hypersensitivity type may occur with Dantrium therapy. 

Drug Interactions: Dantrium is metabolized by the liver, and it is theoretically possible that its metabolism may be enhanced by drugs known to induce hepatic 
microsomal enzymes. However, neither phenobarbital nor diazepam appears to affect Dantrium metabolism. Binding to plasma protein is not significantly 
altered by diazepam, diphenylhydantoin, or phenylbutazone. Binding to plasma proteins is reduced by warfarin and clofibrate and increased by tolbutamide. 

Cardiovascular collapse in association with marked hyperkalemia has been reported in patients receiving dantrolene in combination with calcium channel 
blockers. It is recommended that the combination of intravenous dantrolene sodium and calcium channel blockers, such as verapamil, not be used together 
during the management of malignant hyperthermia crisis. 

Administration of dantrolene may potentiate vecuronium-induced neuromuscular block. 

Carcinogenesis, Mutagenesis, and Impairment of Fertility: Sprague-Dawley female rats fed Dantrium for 18 months at dosage levels of 15, 30, and 
60 mg/kg/day showed an increased incidence of benign and malignant mammary tumors compared with concurrent controls. At the highest dose level 
(approximately the same as the maximum recommended daily dose on a mg/m2 basis), there was an increase in the incidence of benign hepatic lymphatic 
neoplasms. In a 30-month study in Sprague-Dawley rats fed dantrolene sodium, the highest dose level (approximately the same as the maximum recommended 
daily dose on a mg/m2 basis) produced a decrease in the time of onset of mammary neoplasms. Female rats at the highest dose level showed an increased 
incidence of hepatic lymphangiomas and hepatic angiosarcomas. 

The only drug-related effect seen in a 30-month study in Fischer-344 rats was a dose-related reduction in the time of onset of mammary and testicular tumors. 
A 24-month study in HaM/ICR mice revealed no evidence of carcinogenic activity. 

The significance of carcinogenicity data relative to use of Dantrium in humans is unknown. 

Dantrolene sodium has produced positive results in the Ames S. Typhimurium bacterial mutagenesis assay in the presence and absence of a liver activating system. 

Dantrolene sodium administered to male and female rats at dose levels up to 45 mg/kg/day (approximately 1.4 times the maximum recommended daily dose on 
a mg/m2 basis) showed no adverse effects on fertility or general reproductive performance. 

Pregnancy: Pregnancy Category C: Dantrium has been shown to be embryocidal in the rabbit and has been shown to decrease pup survival in the rat when 
given at doses seven times the human oral dose. There are no adequate and well-controlled studies in pregnant women. Dantrium Intravenous should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Labor and Delivery: In one uncontrolled study, 100 mg per day of prophylactic oral Dantrium was administered to term pregnant patients awaiting labor 
and delivery. Dantrolene readily crossed the placenta, with maternal and fetal whole blood levels approximately equal at delivery; neonatal levels then fell 
approximately 50% per day for 2 days before declining sharply. No neonatal respiratory and neuromuscular side effects were detected at low dose.  More data, 
at higher doses, are needed before more definitive conclusions can be made.

Nursing Mothers: Dantrolene has been detected in human milk at low concentrations (less than 2 micrograms per mL) during repeat intravenous administration 
over 3 days. Because of the potential for serious adverse reactions in nursing infants from dantrolene, a decision should be made whether to discontinue nursing 
or to discontinue the drug, taking into account the importance of the drug to the mother.

Geriatric Use: Clinical studies of Dantrium Intravenous did not include sufficient numbers of subjects aged 65 and over to determine whether they respond 
differently from younger subjects. Other reported clinical experience has not identified differences in responses between the elderly and younger patients. 
In general, dose selection for an elderly patient should be cautious reflecting the greater frequency of decreased hepatic, renal, or cardiac function, and of 
concomitant disease or other drug therapy. 

ADVERSE REACTIONS: There have been occasional reports of death following malignant hyperthermia crisis even when treated with intravenous dantrolene; 
incidence figures are not available (the pre-dantrolene mortality of malignant hyperthermia crisis was approximately 50%). Most of these deaths can be accounted 
for by late recognition, delayed treatment, inadequate dosage, lack of supportive therapy, intercurrent disease and/or the development of delayed complications 
such as renal failure or disseminated intravascular coagulopathy. In some cases there are insufficient data to completely rule out therapeutic failure of dantrolene. 

There are reports of fatality in malignant hyperthermia crisis, despite initial satisfactory response to i.v. dantrolene, which involve patients who could not be 
weaned from dantrolene after initial treatment. 

The administration of intravenous Dantrium to human volunteers is associated with loss of grip strength and weakness in the legs, as well as drowsiness 
and dizziness. 

The following adverse reactions are in approximate order of severity: 

There are rare reports of pulmonary edema developing during the treatment of malignant hyperthermia crisis in which the diluent volume and mannitol 
needed to deliver i.v. dantrolene possibly contributed. 

There have been reports of thrombophlebitis following administration of intravenous dantrolene; actual incidence figures are not available. Tissue necrosis 
secondary to extravasation has been reported. 

There have been rare reports of urticaria and erythema possibly associated with the administration of i.v. Dantrium. There has been one case of anaphylaxis. 

Injection site reactions (pain, erythema, swelling), commonly due to extravasation, have been reported. 

None of the serious reactions occasionally reported with long-term oral Dantrium use, such as hepatitis, seizures, and pleural effusion with pericarditis, have 
been reasonably associated with short-term Dantrium Intravenous therapy. 

The following events have been reported in patients receiving oral dantrolene: aplastic anemia, leukopenia, lymphocytic lymphoma, and heart failure. (See 
package insert for Dantrium (dantrolene sodium) Capsules for a complete listing of adverse reactions.) 

The published literature has included some reports of Dantrium use in patients with Neuroleptic Malignant Syndrome (NMS). Dantrium Intravenous is not 
indicated for the treatment of NMS and patients may expire despite treatment with Dantrium Intravenous. 

For medical advice about adverse reactions contact your medical professional. To report SUSPECTED ADVERSE REACTIONS, contact JHP at 1-866-923-2547 
or MEDWATCH at 1-800-FDA-1088 (1-800-332-1088) or http://www.fda.gov/medwatch/.

OVERDOSAGE: Because Dantrium Intravenous must be administered at a low concentration in a large volume of fluid, acute toxicity of Dantrium could not 
be assessed in animals. In 14-day (subacute) studies, the intravenous formulation of Dantrium was relatively non-toxic to rats at doses of 10 mg/kg/day and 20 
mg/kg/day. While 10 mg/kg/day in dogs for 14 days evoked little toxicity, 20 mg/kg/day for 14 days caused hepatic changes of questionable biologic significance. 

Symptoms which may occur in case of overdose include, but are not limited to, muscular weakness and alterations in the state of consciousness (e.g., lethargy, 
coma), vomiting, diarrhea, and crystalluria. 

For acute overdosage, general supportive measures should be employed. 

Intravenous fluids should be administered in fairly large quantities to avert the possibility of crystalluria. An adequate airway should be maintained and artificial 
resuscitation equipment should be at hand. Electrocardiographic monitoring should be instituted, and the patient carefully observed. The value of dialysis in 
Dantrium overdose is not known. 

DOSAGE AND ADMINISTRATION: As soon as the malignant hyperthermia reaction is recognized, all anesthetic agents should be discontinued; the 
administration of 100% oxygen is recommended. Dantrium Intravenous should be administered by continuous rapid intravenous push beginning at a minimum 
dose of 1 mg/kg, and continuing until symptoms subside or the maximum cumulative dose of 10 mg/kg has been reached. 

If the physiologic and metabolic abnormalities reappear, the regimen may be repeated. It is important to note that administration of Dantrium Intravenous 
should be continuous until symptoms subside. The effective dose to reverse the crisis is directly dependent upon the individual’s degree of susceptibility to 
malignant hyperthermia, the amount and time of exposure to the triggering agent, and the time elapsed between onset of the crisis and initiation of treatment. 

Pediatric Dose: Experience to date indicates that the dose of Dantrium Intravenous for pediatric patients is the same as for adults. 

Preoperatively: Dantrium Intravenous and/or Dantrium Capsules may be administered preoperatively to patients judged malignant hyperthermia 
susceptible as part of the overall patient management to prevent or attenuate the development of clinical and laboratory signs of malignant hyperthermia. 

Dantrium Intravenous: The recommended prophylactic dose of Dantrium Intravenous is 2.5 mg/kg, starting approximately 1-1/4 hours before 
anticipated anesthesia and infused over approximately 1 hour. This dose should prevent or attenuate the development of clinical and laboratory signs 
of malignant hyperthermia provided that the usual precautions, such as avoidance of established malignant hyperthermia triggering agents, are followed. 

Additional Dantrium Intravenous may be indicated during anesthesia and surgery because of the appearance of early clinical and/or blood gas signs of 
malignant hyperthermia or because of prolonged surgery (see also CLINICAL PHARMACOLOGY, WARNINGS, and PRECAUTIONS). Additional doses 
must be individualized. 

Oral Administration of Dantrium Capsules: Administer 4 to 8 mg/kg/day of oral Dantrium in three or four divided doses for 1 or 2 days prior to surgery, 
with the last dose being given with a minimum of water approximately 3 to 4 hours before scheduled surgery. Adjustment can usually be made within the 
recommended dosage range to avoid incapacitation (weakness, drowsiness, etc.) or excessive gastrointestinal irritation (nausea and/or vomiting). See 
also the package insert for Dantrium Capsules. 

Post Crisis Follow-Up: Dantrium Capsules, 4 to 8 mg/kg/day, in four divided doses should be administered for 1 to 3 days following a malignant hyperthermia 
crisis to prevent recurrence of the manifestations of malignant hyperthermia. 

Intravenous Dantrium may be used postoperatively to prevent or attenuate the recurrence of signs of malignant hyperthermia when oral Dantrium administration 
is not practical. The i.v. dose of Dantrium in the postoperative period must be individualized, starting with 1 mg/kg or more as the clinical situation dictates. 

PREPARATION: Each vial of Dantrium Intravenous should be reconstituted by adding 60 mL of sterile water for injection USP (without a bacteriostatic agent), 
and the vial shaken until the solution is clear. 5% Dextrose Injection USP, 0.9% Sodium Chloride Injection USP, and other acidic solutions are not compatible with 
Dantrium Intravenous and should not be used. The contents of the vial must be protected from direct light and used within 6 hours after reconstitution. Store 
reconstituted solutions between 15° to 30°C (59° to 86°F). 

Reconstituted Dantrium Intravenous should not be transferred to large glass bottles for prophylactic infusion due to precipitate formation observed with the 
use of some glass bottles as reservoirs. 

For prophylactic infusion, the required number of individual vials of Dantrium Intravenous should be reconstituted as outlined above. The contents of individual 
vials are then transferred to a larger volume sterile intravenous plastic bag. Stability data on file at JHP Pharmaceuticals indicate commercially available 
sterile plastic bags are acceptable drug delivery devices. However, it is recommended that the prepared infusion be inspected carefully for cloudiness and/or 
precipitation prior to dispensing and administration. Such solutions should not be used. While stable for 6 hours, it is recommended that the infusion be prepared 
immediately prior to the anticipated dosage administration time. 

Parenteral drug products should be inspected visually for particulate matter and discoloration prior to administration. 

HOW SUPPLIED: Dantrium Intravenous (NDC 42023-123-06) is available in vials containing a sterile lyophilized mixture of 20 mg dantrolene sodium, 
3000 mg mannitol, and sufficient sodium hydroxide to yield a pH of approximately 9.5 when reconstituted with 60 mL sterile water for injection USP (without 
a bacteriostatic agent). 

Store unreconstituted product between 20° to 25°C (68° to 77°F). (See USP Controlled Room Temperature). Avoid prolonged exposure to light.

Rx only.

Prescribing Information as of September 2013.

Manufactured & Distributed by:
JHP Pharmaceuticals, LLC
Rochester, MI 48307

Dantrium Intravenous (dantrolene sodium for injection)
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Management of MH in the Ambulatory Environment

continued on page 9

by Andrew Herlich, D.M.D., M.D., 
FAAP
Frequently, questions arise as to 
the necessity of dantrolene avail-
ability in the office-based practice 
or the ambulatory surgery center 
that does not use volatile agents. 
Succinylcholine is only maintained 
in the same facility for airway 
rescue. In order to answer these 
important questions, we must turn 
to available data. Recent additions 
to the literature have pointed to a 
greater understanding of malig-
nant hyperthermia (MH) events. 
Succinylcholine was once thought 
to be an exceedingly rare trigger 
of MH events in the absence of 
inhaled volatile agents. A recent 
article searched a Canadian 
database for MH triggers and 
characteristics.1 The investigators 
found that succinylcholine was 
identified as a sole agent trigger in 
greater than 15 percent of the 129 
patients in the database. 
 Additionally, the inves-
tigators found that 13 percent 
of patients had uneventful prior 
anesthetics. The authors of the 
Canadian study emphasized that 
despite the low likelihood of suc-
cinylcholine alone triggering MH, 
dantrolene needs to be stocked 
for that rare event. The first prob-
ability assessment of such an 
event and the need for dantrolene 
rescue was a full supply of dan-
trolene. A newer, 2014 cost-ef-
fectiveness assessment of main-
taining an amount of dantrolene 
recommended by the Malignant 
Hyperthermia Association of the 
United States (MHAUS) was pub-
lished, reaffirming the importance 
of a full supply.2 When compared 
to the likelihood of a fatal out-

come from MH in an ambulatory 
surgical facility, the availability 
of dantrolene was deemed to be 
very cost effective. The authors 
acknowledged that the study had 
limitations due to the lack of true 
long-term data, true incidence of 
MH and the rates of administra-
tion of dantrolene in cases of MH.3 
However, the authors emphasized 
that the fatality of MH prior to the 
use of dantrolene was acknowl-
edged to be about 80 percent. 
Since dantrolene therapy was 
introduced, the case fatality of MH 
decreased to 10 percent. Current 
estimates suggest that the case 
fatality may be even less than 5 
percent due to improved patient 
monitoring and availability of dan-
trolene.4

 Dantrolene should not be 
the only treatment for MH epi-
sodes irrespective of the location 
of the event. Active cooling, con-
trol of the dysrhythmias, hyper-
kalemia and metabolic acidosis 
are also requisite. If possible, the 
patient should be stabilized in 
preparation for transfer to a hospi-
tal. However, transfer should not 
be delayed in order to get the pa-
tient to the hospital. MHAUS has 
helped to develop transfer guide-
lines available for both ambulatory 
surgery centers as well as the 
office.5 These are easily found on 
its website.6 
 MHAUS Hotline consul-
tants are frequently called during 
a suspected crisis by caregivers 
asking for assistance in diagnosis. 
Perioperative temperature eleva-
tion has many causes.7 If there 
is uncertainty, it is wiser to treat 
with dantrolene and other critical 
treatments. Then, as previously 

mentioned, proceed with transfer 
to a hospital setting. Although the 
complications of treatment with 
dantrolene are not common, it is 
associated with muscle weakness, 
phlebitis and abdominal pain. 
Respiratory failure is a less fre-
quent complication of dantrolene 
treatment.8 Most of the data for 
MH incidence and specific demo-
graphics in ambulatory settings 
are from ambulatory surgical 
centers. Data from office-based 
setting are scarce at best. Office-
based MH episodes seem to be 
only known when a death or other 
severe outcome is publicized such 
as in the death of an 18-year-old 
female in Florida a number of 
years ago. 
 Recent studies have ana-
lyzed more specifics with respect 
to agents, gender and rates/sever-
ity of complications. The investiga-
tors found that, overall, there were 
lower rates of complications and 
severity. However, the complica-
tion rates were increased when 
there was an increased interval 
from identification of an MH event 
to implementation of treatment. 
Males were found to be more 
affected than females.1 Pediat-
ric MH from the North American 
Malignant Hyperthermia Registry 
of MHAUS shows no phenotypic 
variation with respect to age. MH 
is manifest differently in three age 
groups. Infants up to 24 months 
had the most mottling and meta-
bolic acidosis. Patients from the 
middle pediatric range up to 12 
years of age had a lower ETCO2 
and PaCO2 than either the young-
er age group or the older age 
group. Patients older than 12 had 
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the greatest incidence of hyperka-
lemia and diaphoresis. The oldest 
group was also the group with the 
longest onset time.9

 Ambulatory and office-
based anesthetic practices are 
likely to use a single volatile 
agent, if one is used at all, in order 
to reduce costs. Sevoflurane is 
the likely agent to be used due to 
a combination of lower costs, best 
tolerance for mask induction for 
children and low airway irritability. 
Although desflurane is quite useful 
for rapid emergence, its irritating 
airway properties as well as cost 
makes it a less desirable agent 
for these practices. Isoflurane is 
the least expensive of the volatile 
agents; however, its undesirable 
airway irritation also makes it a 
less desirable agent for use in 
the ambulatory and office-based 
practice. Despite the advantages 
of sevoflurane, it is the agent most 
commonly associated with an 
earlier onset of MH in contrast to 
desflurane and isoflurane.10

 Concerns of scheduling 
patients who are known to be MH-
susceptible or have suspicious 
family history persist. As sum-
marized in the August 2013 ASA 
NEWSLETTER, MH-susceptible 
patients routinely undergo endos-
copy, colonoscopy, and dental 
and ophthalmologic procedures 
without incident.11 Fear of trigger-
ing MH in patients who have not 
received triggering agents is un-
warranted. The location of sched-
uling of MH-susceptible patients 
should be based upon medical 
co-morbidities and not the fear of 
triggering MH. If laryngospasm 
occurs, other methods of reliev-
ing laryngospasm besides the 
administration of succinylcholine 

exist. Deepening the anesthetic 
with propofol, positive pressure 
ventilation and the use of a trans-
tracheal block with local anesthe-
sia will also relieve laryngospasm. 
MH-susceptible patients should 
remain in the PACU or recovery 
area for 1.5 hours after the proce-
dure. The exceedingly rare pa-
tient with a history of central core 
disease (CCD) has the potential 
for spontaneous triggering of MH. 
Patients with CCD are usually 
known to the surgical and anes-
thesia teams prior to scheduling. 
Patients with CCD also undergo 
procedures using local anesthesia 
or minimal to moderate sedation 
in ambulatory settings and office 
settings without problems. Inter-
estingly, in one publication it was 
noted that children who have had 
episodes of MH seem to have 
more co-morbidities and hospital 
diagnoses.12 Nevertheless, the 
pediatric patient should be sched-
uled similarly as an adult patient. 
The child’s co-morbidities, aside 
from MH-susceptibility, should 
dictate the location of the care.
 Finally, a new preparation 
of dantrolene has been approved 
by the FDA in July 2014.13 This 
preparation is concentrated as 
a lyophilized powder in 5 mL. 
When reconstituted, the prepara-
tion will have 10 mL. If approved, 
this preparation will add another 
possible approach to the admin-
istration of dantrolene during 
an MH episode. Storage of this 
preparation may be easier in a 
small pharmacy area of an ASC or 
office-based environment.

Andrew Herlich, D.M.D., M.D., FAAP 
is Professor and Vice-Chair for Fac-
ulty Development, Department of An-
esthesiology, University of Pittsburgh 
School of Medicine.  This article 

originally appeared in the September 
1, 2014 Volume 78, Number 9 issue 
of the ASA Newsletter and has been 
reprinted inhere with their permission.
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remove carbon dioxide and other byproducts 
of metabolism. The amount of Oxygen in a 
given quantity of blood is not easy to measure, 
however the saturation level of the hemoglobin 
in the blood that carries the Oxygen can easily 
be measured with an external probe attached 
to a pulse oximeter. Normal Oxygen satura-
tion is above 98%.  At levels below about 90% 
insufficient oxygen is delivered to the blood, 
which may lead to many problems.

Pseudocholinesterase – An enzyme that 
degrades the drug succinylcholine.  In about 
one in 2500 patients this enzyme is deficient.  
Therefore succinylcholine which usually causes 
muscle paralysis for about 5 minutes leads 
to paralysis that may last several hours.  It is 
not life-threatening so long as the patient is 
connected to a ventilator.  Susceptibility to this 
problem is not related to MH.

Reversal agents – There are several drugs 
that can antagonize or “reverse” the effects of 
other drugs.  The drug, Narcan, or naloxone 
reversed the effect of narcotics (including the 
analgesia from these agents).  Some drugs, 
neostigmine and pyridostigmine and edropho-
nium, reverse the effects of the non-depolariz-
ing muscle paralyzing drugs.

Rhabdomyolysis – When muscle is damaged 
and cells are disrupted, the intracellular constit-
uents begin to leak into the blood stream. This 
includes creatine kinase, myoglobin and the 
electrolyte potassium.  This is termed rhabdo-
myolysis.  This breakdown may be manifested 
by muscle pain and in extreme cases dark or 
cola colored urine.

Subcutaneous emphysema – Gases that 
are introduced into a body cavity, for example 
as part of laparoscopic surgery may, in some 
cases migrate from the body cavity to the tis-
sues under the skin.  This is called subcutane-
ous emphysema.  It is recognized because a 
cracking sensation is felt on touching the skin.  
The gases eventually are absorbed into the 
blood stream.

Tachycardia – A rapid heart rate, usually de-
fined as greater than 100 beats per minute.

Tracheal intubation and mainstem intuba-
tion – In order to control gas exchange during 
anesthesia a plastic tube is often placed in the 
trachea (windpipe).  This is done usually when 
the patient is first anesthetized.  One end of the 
tube is connected to a ventilator or respira-
tor to control ventilation. Since the windpipe 
bifurcates just below the neck line, if the tube 
is inserted too deeply, the end may go into one 
of the branches of the trachea (usually the right 
side) and therefore only one lung will be ven-
tilated. This may lead to a decrease in oxygen 
in the blood, and rarely an increase in carbon 
dioxide as well.

Trendelenberg
Steep head down position.

Glossary of 
MH-related 
Terms
Contracture test – This is the test that is 
used to determine a patient’s susceptibility to 
MH.  Muscle is taken from the thigh (about the 
size of a fingernail) and cut into strips of about 
one half inch long and mounted in a chamber 
and made to contract by electrical stimulation. 
When the anesthetic halothane is introduced 
in the chamber the muscle not only contracts 
but develops a contracture (a sustained 
contraction). This contracture is typical for MH 
susceptibles.  The drug caffeine may also lead 
to an abnormal contracture, as may a variety of 
other anesthetics.  Although the test is highly 
accurate, the inconvenience of the biopsy and 
the requirement for special technical expertise 
limits its use.

Creatine kinase – An enzyme found in cells, 
especially muscle cells. Normal levels are 
up to about 200 iu/L.  In cases of muscle 
membrane breakdown, the enzyme leaks out 
of the cell. This may occur from any type of 
muscle trauma, including malignant hyperther-
mia.  After surgery CK levels may normally rise 
to 1,000 to 2,000 iu/L.  When there is severe 
muscle damage the level may rise to 10,000 
or more. At these levels, the muscle pigment, 
myoglobin, can be expected to be elevated 
in the blood as a result of muscle damage. 
In other words, elevated CK is a marker for 
leakage of myoglobin from the cell.  Elevated 
levels of myoglobin can lead to temporary or 
permanent kidney damage. After an episode of 
MH the CK levels may be mildly or dramatically 
elevated depending in part on the promptness 
of treatment. In general, peak levels of CK 
occur about 24 hours after injury and may be 
elevated for days. Hence, in suspected cases 
of MH it is important to determine CK levels. 
In case of heart muscle damage, CK may be 
elevated, but this represents a slightly different 
form of CK. CK from regular muscle is termed 
CK MM, from heart muscle, CK-MB.

Dexmedetomidine – A selective agonist used 
as the hydrochloride salt as a sedative for 
patients in intensive care units.

General anesthetics – Compounds that pro-
duce loss of consciousness, pain relief and am-
nesia.  General anesthetics are either gaseous 
agents such as halothane, sevoflurane, and 
desflurane (all triggers of MH). Nitrous oxide 
is often used as an adjunct to these agents. It 
is not a complete anesthetic, and also not an 
MH trigger. There are a variety of agents that 
are given intravenously that also may produce 
anesthesia such as the barbiturates (e.g. 
thiopental), propofol, and ketamine. None are 
MH triggers. A variety of other agents are often 
used during anesthesia such as the narcotics, 
benzodiazepines (e.g. Valium and Versed) 
which produce pain relief and sedation.

Hypercapnia – Excessive carbon dioxide in 
the blood.

Iatrogenic – Induced inadvertently by a physi-
cian or surgeon or by medical treatment or 
diagnostic procedures.

Local anesthetics – These compounds block 
transmission of nerve impulses involved in 
pain sensation. These are the “caine” drugs - 
novocaine, bupivicaine, lidocaine, mepivicaine. 
None trigger MH and are safe to use in the MH 
susceptibles. These drugs are commonly used 
by dentists, anesthesiologists, pain physicians 
and surgeons among others.

LMA – laryngeal mask airway – This device 
was introduced into practice only a few years 
ago.  The device is often used when tracheal 
intubation is not needed, but control of the 
airway is desirable. It is a tube that is so 
constructed that it does not enter the tracheal 
but forms a seal around the entrance to the 
trachea (the glottis).  Insertion of the LMA is not 
as traumatic as insertion of an endotracheal 
tube and does not require deep levels of anes-
thesia or muscle paralysis.

Molecular genetics – Genetics is the study 
of inheritance. Molecular genetics is the study 
of how changes in DNA structure, such as 
mutations, affect the function of the genes. 
Molecular, because the study of DNA entails 
understanding of molecular or submicroscopic 
changes.

Muscle relaxants – These are drugs that 
are more properly termed paralyzing agents.  
There are two classes of muscle relaxants, 
non-depolarizing and depolarizing agents 
based on their mode of action.  Typical non-
depolarizing agents are vecuronium, pan-
curonium and rocuronium. None are triggers of 
MH. However, the one depolarizing agent, suc-
cinylcholine is a potent trigger of MH.  These 
agents are administered intravenously and are 
therefore given by anesthesiologists, ER physi-
cians and intensive care physicians.

Neuroleptic malignant syndrome – (NMS) 
This is a constellation of signs and symptoms 
marked by high fever, muscle breakdown, aci-
dosis, muscle rigidity  and other signs similar 
to MH.  However, the syndrome is induced by 
drugs used in the treatment of major psychiat-
ric disorders.  These drugs include thorazine, 
haloperidol (Haldol), olanzapine and other 
potent antipsychotic agents. The syndrome 
is not inherited and does not predispose to 
MH. That is, there is no greater frequency of 
MH in those experiencing NMS or vice versa.  
Interestingly, dantrolene is effective in treating 
NMS.  There is no diagnostic test specific for 
NMS susceptibility.

Opiate – A medication or illegal drug that is 
either derived from the opium poppy, or that 
mimics the effect of an opiate

Oxygen saturation – The main purpose of
the blood is to carry Oxygen to the various 
parts of the body along with nutrients and to 



11

Did you know?
MHAUS offers a lifesaving Hotline, free-of-charge, for any healthcare professional who unexpectedly 
comes face-to-face with a malignant hyperthermia emergency and quickly needs help. The cost per call 
to MHAUS is $35.00, and includes the contracted service to transfer your call to a consultant, but this cost 
does not include the costs associated with the MH Hotline Coordinator, who assures there are consultants 
ready every day on a 24-hour basis for you. Dedicated MH Hotline Consultants, all well-known MH Experts, 
freely volunteer their time to help their fellow healthcare professionals through an intense situation.
Consider making at least a $35.00 donation (to cover a single call) specifically to help us main-
tain this lifesaving tool provided by MHAUS to all healthcare professionals.

Enclosed is my tax-deductible contribution of $_____________ in support of the lifesaving MH Hotline. 
Please make checks payable to: MHAUS and send to PO Box 1069, Sherburne, NY 13460.

q   Visa     q   MasterCard     q   Discover     q   American Express

Name on card:_______________________________________________________________________

Credit Card Number:_________________________________________ Expiration Date____________

Signature:__________________________________________________________________________



MHAUS
P.O. Box 1069
Sherburne, NY 13460-1069
www.mhaus.org

MHAUS Happenings, Events and Notices
q THANKS! MHAUS thanks the 
following State Societies of Anesthe-
siology – Alabama, Connecticut, 
Illinois, Maryland, Michigan, Penn-
sylvania, Wisconsin, and Texas – 
for their financial support. Our appre-
ciation also goes out to the following 
Associations of Nurse Anesthetists: 
New York, Michigan, and Tennes-
see. Call the MHAUS office to ask 
how your group can join their ranks.

q Sheila Riazi, MD, Presents on 
MH at ORNAC Conference
MHAUS is happy to announce that 
Sheila Riazi,  MSc, MD, FRCPC, of 
Toronto General Hospital, Direc-
tor of the Malignant Hyperthermia 
Investigation Unit and member of the 
Board of Directors and Professional 
Advisory Council of Malignant Hy-
perthermia Association of the United 
States (MHAUS), will be presenting a 
session on malignant hyperthermia at 
the Operating Room Nurses Associa-
tion of Canada (ORNAC) National 
Conference titled “Bridging Excel-

lence in Perioperative Practice” held 
May 3-7, 2015, at the Shaw Conven-
tion Center in Edmonton, Alberta, 
Canada.  To learn more, visit www.
ornac.ca/conference/

q June is Exercise for 
MH Month
If you swim, bike, run, walk, do-
yoga, or climb mountains, whatever 
your exercise of choice, MHAUS is 
asking you to help raise awareness 
and funds for malignant hyperther-
mia research by collecting dona-
tions and pledges from your family, 
friends, and community as you or 
your team do your exercise thing! 
For example, you can run a 5K and 
have your coworkers or teammates 
each pledge $5 per km or swim 40 
laps and have your aunt pledge $2 
per lap or do yoga for 30 minutes 
and ask your neighbor to pledge 50¢ 
per minute; and if you exercise with 
a partner or in a group, remember 
to ask them to exercise for MH too! 
Have your team or group make a 

group donation and have your team 
listed as participating. MHAUS will pro-
vide you with information to make your 
exercise a memorable event for you 
and those you educate about MH. All 
proceeds will go towards MH research. 
Visit www.mhaus.org.

q Annual Geoffrey Keller Memorial 
Open Water Swim and Virtual Swim 
June 6, 2015
The Annual Geoffrey Keller Memorial 
Open Water Swim takes place Satur-
day from 7 am to 11 am at Lincoln Trail 
Lake, Lincoln Trails State Park, 1350th 
Road, Marshall, Illinois  62441. To learn 
more and for registration information, 
contact Dianne at Dianne@mhaus.org, 
call 607-674-7901, or visit the MHAUS 
website at www.mhaus.org.

q Revised OR Poster Now Available
The “Emergency Therapy for MH,” 
a laminated poster for the OR, was 
revised in February 2015. You can re-
place your current posters for $25 each 
($17.50 for members) by ordering on 
the MHAUS website.


