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Newly Formed RYR-1
Foundation Complements
the Work of MHAUS “Quite Nicely”
While attending the MH Scientific Meeting in
Toronto, Canada, MHAUS President Henry
Rosenberg had the opportunity to discuss
a newly formed foundation with one of the
founders and discovered their work, in his
words, “complements the work of MHAUS
quite nicely.” As a result, Dr. Rosenberg has
offered to introduce the RYR-1 Foundation
to MHAUS members who may be unaware
of the foundation’s existence.
“I believe the RYR-1 Foundation will
meet the needs of many people with RYR-1
variants leading to clinical symptoms,” he
said. “As President of MHAUS, I hope that
our two organizations can work together to
further the goals of both of our organizations
as changes in the RYR-1 are fundamental
to both the many RYR-1 myopathies
and to most cases of MH.”
The RYR-1 Foundation is
a private, nonprofit foundation,
designated as a 501(c)(3) by the
IRS. Currently, there is no other
organization that exists solely
to advocate for and serve
the needs of patients with
RYR-1 myopathy. The
goal of the Foundation is
to fill this void.
The Foundation’s
mission is to support
research leading to effective treatment or a cure for
RYR-1 related diseases.

To achieve this mission, the Foundation has
several goals:
1) Support Research: The Foundation hopes
to make grants to researchers interested in
RYR-1 myopathy. As the only organization
solely dedicated to RYR-1 myopathy, we
hope to be able to promote research in this
area. Developing a patient registry will also
be key to promoting clinical trials of potential
therapies.
2) Physician Education: The vast majority
of physicians have never heard of RYR-1
myopathy. The Foundation hopes to raise
awareness through resources on this website, including the latest medical literature,
as well as direct meetings with physicians
around the world.
3) Patient/family support and advocacy: Due
to the rarity of RYR-1 myopathy, receiving
this diagnosis can be an anxiety-provoking
and isolating experience for a patient/family.
It is hoped that this Foundation can serve
continued on page 8
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Malignant Hyperthermia (MH) is an
inherited muscle disorder which, when
triggered by potent inhalation anesthetics
and succinylcholine, may cause a lifethreatening 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 fundamental defect(s) is still unknown.
MHAUS advocates that all surgical
patients undergoing general anesthesia
should receive continuous temperature
monitoring, that adequate supplies of dantrolene be stocked near the OR and that
thorough family histories be obtained.
Copyright 2015 by MHAUS

Executive’s Corner ...

MHAUS Membership is Important
Hot weather
has been
coming and
going with
regular inconsistency
in Upstate
New York
Dianne Daugherty
and atMHAUS Executive Director
tention to
appropriate
dress for the day is a gamble. We
need to be prepared for the unexpected change in environment and
- like MH - ready to react.
Although we all are aware of
how uncommon malignant hyperthermia is, we are also aware that
we need to be prepared for it; the
consequences if we are not prepared can be disastrous. Are YOU
ready? Do you regularly read (or at
least scan) the issues of The Communicator, a resource for MHAUS
members only? Have you visited
the MHAUS website to see if there
is anything new on the horizon? Did
you know that there was a swimming event held in Illinois in June
to raise funds for MHAUS as well
as awareness of MH? This issue
will share a lot of this information to
keep you “in the know”. As a member you are privy to this news, but
can your coworkers say the same?
I encourage all of you to
share the fact that you are a member of MHAUS with others you feel
would benefit from regular quarterly
updates on MH and reduced pricing on most of the MH educational
products and programs we offer. An

MHAUS membership for healthcare
professionals is only $50.00/year
and for patient/family members it is
only $35.00/year.
As a membership-based
organization, we rely on membership revenue to partially support
the MH programs and products
we offer. Your membership dollars
assure MHAUS is here and providing information on new products,
data, statistics, and insight from our
MH experts whenever it is needed.
They and the toll free phone service
are provided for you free of charge
when you most need it, during an
unexpected MH event, to assure
you have done all you can for your
patient to bring them to a positive
outcome. This coordination is handled within MHAUS to assure you
always have someone 24/7/365 to
toss you a lifeline. The MH experts
donate their time unselfishly to provide this extremely important service. We know you appreciate that
fact as we hear this over and over
from attendees at any meeting we
attend. They remain a cornerstone
of our existence.
Your membership dollars
help to assure the continuation
of the MHAUS organization and,
therefore, the availability of the MH
Hotline – for without MHAUS, there
would be NO MH HOTLINE!
The cost to assure there is a
healthcare professional who has a
proven record of expertise when it
comes to malignant hyperthermia
continued on page 11
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Order Your Updated Laminated OR Poster
Today – Emergency Therapy for MH
The Emergency Therapy for MH,
a laminated poster for the OR,
was revised in February 2015.
You can replace your current
posters for $25 each ($17.50 for
members) by ordering on the
MHAUS website. The English language color poster measures 16”
x 24” and can be easily displayed
anywhere an MH crisis may occur.
Revisions – February 2015
changes from September 2011
Diagnosis:
– added: (despite hyperventilation) to Signs of MH: Increasing
ETCO2
– added: Male to Sudden/Unexpected Cardiac Arrest in Young
Patients
– added: Myogobinuria is common
Acute Phase Treatment
#1
– added: Call MH Hotline to GET
HELP. GET DANTROLENE. Notify Surgeon
– added: If available insert activated charcoal filters into the
inspiratory and expiratory limbs of
the breathing circuit. The VaporCleanTM filter may become saturated after one hour; therefore, a
replacement set of filters should
be substituted after each hour of
use to hyperventilate with 100%
oxygen of flows to 10L/min.

– removed: the words “or more”
from Hyperventilate with 100%
oxygen of flows to 10L/min.
#2
– added: Dantrium® / Revonto®
/ Ryanodex® to 2.5 mg/kg rapidly
IV, if possible through large-bore
IV
– added: Dantrium/Revonto –
Each 20 mg vial should be reconstituted with at least 60 mL sterile
water for injection, USP (without a
bacteriostatic agent). There are 3
grams of mannitol in each 20 mg
vial of Dantrium and Revonto.
– added: Ryanodex – Each 250
mg vial should be reconstituted
with 5 mL sterile water for injection, USP (without a bacteriostatic
agent) and shaken to ensure an
orange-colored uniform, opaque
suspension. There are 125 mg of
mannitol in each 250 mg vial of
Ryanodex.
– removed: each 20 mg bottle has
3 gm mannitol for isotonicty. The
pH of the solution is 9.
#4
– added: hypothermia to stop
cooling if temperature < 38 degrees C and falling to prevent drift
< 36 degrees C.
– removed: drift, 36 degrees C.
from stop cooling if temperature
< 38 degrees C and falling to
prevent.

Post Acute Phase
A
– added: Watch for MH relapse by
continuously evaluating the patient
for at least 24 hours following cessation of signs of MH. 25% of MH
events relapse, which can be fatal.
Treat immediately if relapse occurs. Signs of MH relapse include:
• Increasing muscular rigidity in
the absence of shivering • Inappropriate hypercarbia with respiratory acidosis • Metabolic acidosis
without other cause • Inappropriate temperature rise.
removed: Observe the patient in
an ICU for at least 24 hours, due
to the risk of recrudescence.
B
– added: Give dantrolene, 1mg/kg
IV q 4-6h or 0.25mg/kg/hr by infusion and continue for at least 24 hr
and sometimes longer as clinically indicated. Dantrolene can be
stopped, or the interval between
doses increased to q8h or q12h if
all of the following criteria are met:
• Metabolic stability for 24 hours
• Core temp is less that 38°C •
CK is decreasing • No evidence
of myoglobinuria • Muscle is no
longer rigid Follow vital signs and
labs as above
– removed: Further doses may be
indicated.
C
– added: blood gases

The U.S. and Canada MH Hotline is
1-800-MH-HYPER (1-800-644-9737)
Outside the U.S., call 1-209-417-3722
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MH & Pregnancy: Your Questions Answered
Is dantrolene (the antidote for
MH) considered safe to use in
obstetrics should an MH episode occur?
While dantrolene can be given to
a pregnant woman, it does cross
the placenta and there are side
effects in the neonate. This again
is just a risk and would have to
be weighed against the expected
benefit. Weakness in the neonate
might be expected and must be
looked for and treated appropriately. An article published in 1988
suggests that at low dose, there
are no problems. (Am J Obstet
Gynecol., Oct 1988;159(4):831-4.
Is an epidural safe for a malignant
hyperthermia susceptible patient?
Epidurals are safe for MH affected
individuals and safe for the baby
as well. All measures should be
taken to decrease your stress during labor and delivery.
Doctor’s tell me that local anesthesia is OK, and I only need
to worry about the generals. Is
that statement true?
All local anesthetics are safe.
How will I know if I am having
an MH reaction? I’m afraid I will
fall asleep and not know?
There is no report of an MH reac-

tion occurring during labor and
delivery unless triggering general
anesthetic agents are given. You
need not worry about this happening while you are asleep naturally.
The pain management you will
receive is very safe.
Wouldn’t it be safer to schedule
the procedure, i.e., schedule a
C-section? That way the anesthesia would be controlled.
No – deliver the baby vaginally if
recommended by your obstetrician. There are many risks, other
than MH associated with anesthesia for the C-section, to the mother and the baby. Vaginal delivery
with labor analgesia is perfectly
safe for the MH-susceptible patient.
Do I need to specify to the
anesthesia care provider any
particular drugs or amounts to
use or avoid?
No, just remind the staff that you
are MH susceptible when you arrive in the labor suite.
Should the baby be treated as
MH susceptible?
We have to assume your child is
susceptible; but, as long as you
are receiving safe anesthesia,

your baby is not at risk either. Of
interest, there are very few reports
of infants triggering with MH, even
when an individual is later proven
to have MH. MH-susceptible baby
pigs do not trigger consistently either. There is apparently some protection offered by immaturity. Your
baby boy will not be at risk with the
epidural or from local anesthesia
used for the circumcision.
My internist has told me to
avoid drugs such as phenergan
because it is related to antipsychotic drugs that can cause
an MH-like reaction. Is this true?
If so, which drugs should I avoid
that may be present during delivery?
Your internist is advising you well,
but very conservatively. Some
anti-psychotic agents cause a
condition called neuroleptic malignant syndrome (NMS), which
looks something like MH but has a
different underlying cause. Nonetheless, the conservative approach
is to avoid this class of drugs in
MH-affected patients. Phenergan
is used for nausea in the hospital;
it is unlikely you would need it, but
it would be reasonable to avoid
this class. The drugs used for labor
analgesia are safe.
See Also: NMSIS Website

Do You Have an MH Survival Story? Tell us about
it and include a before and after picture. Visit the
MHAUS website at www.mhaus.org and click on
“Faces of MH” under the “Get Involved” tab.
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DANTRIUM IV
®

(dantrolene sodium for injection)
Dantrium® IV from Par Sterile Products, LLC offers the benefits that a
well-managed facility needs to be effectively prepared.

Shelf Life

36-month shelf life* may result in more time between
required re-orders.

Cost-Competitive Pricing

Priced comparatively to competitor products†

Emergency orders
Dantrium® IV is available for emergency orders
and can be ordered:
• as drop ship
• as direct purchase
• through local wholesalers and distributors

To order Dantrium® IV from
Par Sterile Products, LLC.,
call 800-828-9393 and select option 6 or
email dantriumcustomerorders@parpharm.com.

*Dantrium® IV has 36 month shelf life from manufacturing point. There is always some lag period between
manufacturing date and when the product ships to the end user, which varies when the order is placed.
†
Cost savings are based on MHAUS recommendation of storing 36 Dantrium® IV vials compared with an
equivalent dose of competitor products, using WAC price per vial.
For more information on Dantrium® IV and for Full Prescribing Information please visit www.dantrium.com.
Dantrium® is a registered trademark of Par Sterile Products, LLC.

© 2015 PSPB04 0215
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Dantrium Intravenous (dantrolene sodium for injection)

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]-2,4imidazolidinedione 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.

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.

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.

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.

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.

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.

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.

The following adverse reactions are in approximate order of severity:

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.

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.

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.

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.

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.

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.

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.

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.

Manufactured & Distributed by:
JHP Pharmaceuticals, LLC
Rochester, MI 48307
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The Lila & Jerry
Lewis Memorial
Fund
There are many special people
who take the time each year to
remember their loved ones in
a way that helps MHAUS. The
people below have made gifts
during FY 13-14 (October 2013
- September 2014) in memory
of Lila and Jerry Lewis. We are
most grateful for their support
and special tribute gifts.
Life Benefactors
Dorothy Glassman
Gregory Lewis Glassman
Jacey Lila Glassman
Marilyn Lewis Glassman
Dr. Joseph Sugerman
Bob & Dianne Winters
Michele & Steve Lewis
Patrons
Brad & Julie Shames
Sponsors
Arline A. Hammer
Jacey Hayes
Neil Levy
Leonard Roberts
Les & Diane Surfas
Donors
Mr. & Mrs. Bill Rouse
Friends
Mitzi Birnbaum
Honoraria
In memory of Sharon Felder
Marilyn Lewis Glassman
Visit the MHAUS website to
learn of the many avenues
available to donate. You can
choose how you want your
donation dollars spent.
Thank you!

continued from front page
as a resource for patients and
their families. Initially, this will be
done through this website and
other forms of social media. In the
future, our goal will be to organize family meetings around the
country.
The creation of the Foundation came about from a personal experience with an RYR-1
myopathy. “RYR-1 myopathy has
affected our family, and we started
this foundation to help others who
have been struggling with this disease,” said Morton Goldberg, MD
who serves as an advisor to the
Foundation. He is an ophthalmologist specializing in retinal disease
and genetics and is the Joseph
Green Professor of Ophthalmology at the Johns Hopkins School of
Medicine and the Director Emeritus of the Wilmer Eye Institute.
Mutations in the RYR-1
gene often result in “leakiness” of
calcium through the RYR-1 channel, thus impairing muscle contraction. The definitive diagnosis
is made through genetic testing,
although many patients will often
have had muscle biopsies, which
can show a wide range of histopathological findings. In addition
to muscle weakness, the RYR-1
mutation is likely responsible for
some cases of Statin medication
intolerance and most cases of a
fatal complication of general anesthesia (malignant hyperthermia).
The Foundation is a family affair
as Michael Goldberg, MD, MPH
serves as president, his wife,
Lindsay, as secretary and treasurer, and Morton’s wife, Myrna,
as vice president.
“Michael, Lindsay, and the

rest of our family have wanted
to establish an informational
[resource] for anyone with these
RYR-1 disorders or for anyone
interested in learning more about
them,” Morton Goldberg said.
Michael is a neuroradiologist and Director of Neuroradiology at Allegheny General Hospital
and Assistant Professor at Temple
University School of Medicine.
Lindsay is a registered nurse and
specializes in Cardiac Intensive
Care nursing at Children’s Hospital of Pittsburgh of UPMC. Myrna
is a retired social worker, having
previously worked in hospital,
protective service, and school
social work settings. She now
serves on the Board of Advisors
of the University of Maryland
School of Social Work and is an
active member of the Baltimore
Women’s Giving Circle.
The Foundation’s Scientific Advisory Board includes some
members who serve similar roles
in MHAUS. The Board includes
Andrew R. Marks, MD (Chair), Jerome Parness, MD, PhD, Se-Jin
Lee, MD, PhD, James Dowling,
MD, PhD, Robert T. Dirksen, PhD,
and Carsten G. Bӧnnemann, MD.
Visitors to the RYR-1
Foundation website (www.ryr1.
org) will find a plethora of information about RYR-1 muscle disease,
its symptoms, and diagnosis.
“At this time, no cure exists for RYR-1 myopathy. The goal
of this Foundation is to help find
one,” said Foundation President
Michael Goldberg. “Of course,
none of this will be possible
without the help of patients, families, researchers, clinicians, and
donors. Any assistance you can
provide, financial or otherwise, is
greatly appreciated.”
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Are You Prepared for an MH Crisis?
MHAUS’ MH Prep Check Can Help
Have you ever thought about having an MH expert come to your
facility to make sure you were prepared at the highest level? Have
you done an MH Mock Drill and
wanted expert feedback to ensure
accuracy? MHAUS is offering an
opportunity for an MH expert to
personally come to your facility to
provide one-on-one MH preparedness training.
Our volunteer MH experts
have dedicated their medical
career to the education and prevention of malignant hyperthermia.
The MH experts are also MH Hotline Consultants. These medical
professionals have helped other
medical professionals through
challenging cases of MH and have
saved lives through their direction.
The MH Hotline Consultants have
once again offered their expertise
to MHAUS for the MH Prep Check.
You will not find this level of oneon-one MH training anywhere else!
The MH Prep Check is a
60 – 90 minute, onsite training
focused on your specified parameters of need. The MH expert will
conduct a facility walkthrough to
ensure updated protocols and
guidelines are posted as well as
check your MH Cart for all necessary supplies. He/she will also
observe and participate in your
MH Mock Drill to provide feedback
and suggestions for optimum MH
preparedness. What happens to
the patient after a crisis? The MH
expert will also talk about your
facility’s transfer of care plan and
what should be relayed to the family after an MH event. Finally, the
MH expert will answer any questions the facility staff may have.

So far, MHAUS has coordinated several MH Prep Checks
throughout the United States, all
with excellent customer feedback,
such as:
The MH Expert has shared a
wealth of information and feedback
customized to our needs on labor
and delivery. He is professional,
knowledgeable, collaborative, and
easy to understand. All participants
gained from and valued the experience. - Raizie L
He is a phenomenal source of information and truly an MH expert.
With that, it was a privilege to have
him. Our team learned a lot and all
had great take-aways to improve
on our MH management.- Maria A
In addition to the unfettered MH
expert training, there are several
informational materials that facilities will receive upon purchase of
the MH Prep Check. The facility
will receive one free laminated MH
Crisis Emergency Therapy Poster
and one Pocket Card as well as an
MH Mock Drill kit. As recognition,
once the MH Prep Check is satisfactorily completed, the facility will
receive a Certificate of Completion
to display for regulatory surveyors
and will have their facility listed on
our website as a facility interested
in MH preparedness.
MHAUS staff coordinate
the entire MH Prep Check from
start to finish and will always be
available for any questions or concerns. Call 607-674-7901 or email
tina@mhaus.org today to get your
MH Prep Check and take advantage of this special opportunity!

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 convenient shopping experience as
Amazon.com, with the added
bonus that Amazon will donate
0.5% of the purchase price to
MHAUS.
To shop at AmazonSmile 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 bookmark to AmazonSmile to make
it even easier to return and
start your shopping at AmazonSmile.
Tens of millions of
products on AmazonSmile are
eligible for donations. You will
see eligible products marked
“Eligible for AmazonSmile donation” on their product detail
pages. And yes, you can use
the same account on Amazon.com and AmazonSmile.
Your shopping cart, Wish List,
wedding or baby registry, and
other account settings are also
the same.
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Preparing the Anesthesia Machine for an MHS Patient
Ensure that anesthetic vaporizers are disabled by removing,
or taping in the “OFF” position.
Most vaporizers have a significant reservoir of anesthetic
agent that cannot be drained,
thus draining is not an acceptable choice.
During preparation of
the machine, attach a new
breathing circuit and reservoir
bag to the Y-piece of the circle
system and set the ventilator
to inflate the bag periodically.
For newer anesthesia workstations, this may require flowing 10 L/min of fresh gas for
up to 104 minutes. For older
machines, flow 10 L/min of

fresh gas for 20 minutes. Also,
changing the CO2 absorbent
is recommended. Consult the
manufacturer of the machine
for specific instructions on
preparation of the machine for
an MH patient.
For both new and older
machines, adding commercially
available activated charcoal
filters to the circuit will remove
anesthetic gases and obviate
the need for purging the system as described. However,
the anesthesia machine will still
need to be flushed with high
fresh gas flows (≥ 10 L/min)
for 90 seconds prior to placing
the activated charcoal filters on

both the inspiratory and expiratory ports. These filters are
effective in keeping gas concentration below 5 ppm for up
to 12 hours with fresh gas flows
of at least 3 L/min.

The U.S. and
Canada
MH Hotline is
1-800-MH-HYPER
(1-800-644-9737)
Outside the U.S.,
call 1-209-417-3722
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recognition and treatment at any
facility that uses MH triggers
would be a substantial yearly
expense.
We recognize that the
likelihood of an MH event is
small, yet the impact can be
huge, as the mortality from MH is
about 5%. I am sure you agree
that a single death is one too
many. Consider if that one person is someone you personally
care about?
I hope you will spread
the word about MHAUS in your
locale as well. We have patients
and/or their family members pro-

Yes!

moting MH awareness and education through planned events
such as the Geoffrey Keller
Memorial Open Water Swim held
in June in Illinois and the June
is Exercise for MH Month. Why
not take on some activity to raise
funds and awareness of MH
within your circle of family and
friends, or if you are an MH-susceptible person, send us a selfie
and share your story with others
who might also have MH and
wonder if there are others going
through the same concerns.
We are continually working on improving the MHAUS
website and realize that feedback is important in our efforts

to meet our customers’ needs.
What would you like to see on
the site? Does the information
provided help you when looking
for answers? Let us know one
way or the other. We, who are
sometimes too close to the trees,
could use help to see the forest!
Have a wonderful summer, please be aware and proactive to the need to remain
hydrated during the coming hot
summer days while you are outside enjoying the sunshine, and
by all means, be well!

I want to support MHAUS in its campaign to prevent MH tragedies
through better understanding, information and awareness.

A contribution of: ❑ $35 ❑ $50 ❑ $100 ❑ $250 ❑ $500 ❑ $1000 (President’s Ambassador)
or ❑ $ ___________, will help MHAUS serve the entire MH community.
Please print clearly:
Name: ______________________________________________________________________
Address: _____________________________________________________________________
City: ____________________ State: _____________ Zip: ____________
Please clip out this
handy coupon, or feel
free to photocopy if
you prefer to keep
your issue intact, then
mail to: MHAUS, PO
_
Box 1069, Sherburne,
NY 13460-1069

Phone: __________________________ E-mail: ____________________
❑ I am MH-Susceptible

❑ I am a Medical Professional

Please charge my ❑ Visa ❑ Mastercard ❑ Discover ❑ American Express
Name on card: ___________________________________________________
Credit Card Number: _______________________________________________
CV Code: ____________________Expiration: ___________________________

MHAUS Happenings, Events and Notices
❑ THANKS! MHAUS thanks the
following State Societies of Anesthesiology – Alabama, Connecticut, Illinois, Maryland, Michigan, Pennsylvania, Wisconsin,
and Texas – for their financial
support. Our appreciation also
goes out to the following Associations of Nurse Anesthetists: New
York, Michigan, and Tennessee.
Call the MHAUS office to ask how
your group can join their ranks.
q Let your Voice Be Heard On
The MHAUS Blog
MHAUS monthly blog is open to
Board members, the Professional
Advisory Council, staff, Hotline
Consultants, and MHAUS members at large. The only conditions
are that the topic should relate
to MH or MH-like disorders, not
exceed 2,000 words, and be
appropriate and respectful of all
viewpoints. MHAUS invites those
interested to comment on MH-

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

related subjects or how MH has
affected them and their family. All
submissions will be reviewed by
MHAUS President Henry Rosenberg, M.D., a Board member,
and a member of the Professional Advisory Council. If you
have questions or want more
information, please email info@
mhaus.org.
q Visit MHAUS Website For
Resource Links
You could spend hours searching
the Web for the information you
need, or you could simply visit
the MHAUS website; there you’ll
find 28 resource links for both
professionals and MH-suseptibles alike.
q MH Mini-Conference
October 10, 2015
An MH mini-conference will be
held in Orlando, Florida, on October 10, 2015, for medical pro-

fessionals and patients. For more
information, visit www.mhaus.org.
q Why Should You Put Your
Name In The North American MH
Registry of MHAUS?
If a person knows they have MH,
or if they think they might have
MH, then they may want to have
their name in the Registry. This
could happen when there is MH
in the person’s family or when the
individual has had an incident.
The NAMHR provides researchers with information to determine
how MH presents itself, how it is
diagnosed, how it is treated, and
how it responds to that treatment.
Each case that is entered into the
Registry increases the knowledge
available to researchers working
on MH treatment and diagnosis.
If you wish to be registered in the
NAMHR, or would like to know if
you are already registered, please
contact Dr. Barbara W. Brandom, or
Kristee Adams at 1-888-274-7899.

