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MHAUS Happenings, Events and Notices
❑ THANKS! MHAUS is grateful for the financial support of
the following State Societies of
Anesthesiology: Alabama, Connecticut, Illinois, Maryland,
Michigan, Pennsylvania, and
Texas. 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 Upcoming Events
Visit MHAUS at these upcoming
events: AANA, August 10-13, Las
Vegas, NV; ASA, October 12-16,
San Francisco, CA.
q MH Mini-Conference
September 14 In Albany, NY
MHAUS in conjunction with St.
Peter’s Health Partners Hospital, St. Peter’s Hospital, Albany
Memorial, Samaritan Hospital,
and St. Mary’s Hospital presents a
one-day conference on MH in Albany, NY, September 14. Register
today to sit alongside healthcare

MHAUS
P.O. Box 1069
Sherburne, NY 13460-1069
www.mhaus.org
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professionals, students, patients,
and families and learn about
MH from experts affiliated with
MHAUS. Email fay@mhaus.org
or call 607-674-7901 for more
information.
q MH Expert Dr. MacLennan
Inducted Into Canadian
Medical Hall Of Fame
Dr. David MacLennan was
recently inducted into the Canadian Medical Hall of Fame for his
contributions to our understanding of the genetics, pathogenesis
and treatment of MH. One of
Canada’s foremost biomedical
scientists, Dr. MacLennan of the
Banting and Best Department
of Medical Research, University
of Toronto, studies the regulation of muscle contraction and
relaxation by calcium ions. His
research illustrates how basic science can be applied to
saving lives. For example, his
groundbreaking discoveries of
how muscle membrane proteins
pump and channel calcium and

how their genetic codes are altered
in inherited muscle diseases makes
it possible to identify patients who
are susceptible to malignant hyperthermia (MH) or to exercise-induced
sudden cardiac death. MH patients
are at risk of fatal reactions to anesthetics – if identified, they can be
treated with safe anesthetics. With
millions of anesthetics given each
year, MH reactions are a worldwide
health concern.
q Failure to Rescue from Fulminant Malignant Hyperthermia: Deaths and their Genetic
Variants, 2007-2012: A Report
from the North American Malignant Hyperthermia Registry of
MHAUS, by M.G. Larach, et al. has
been accepted for presentation
at the 2013 American Society of
Anesthesiologists meeting in San
Francisco, California, on Sunday,
October 13, from 1 to 2:30 PM in
Room 125 of the Moscone Convention Center.

Scientific Conference
Shares Insights Into Pathophysiology, Diagnosis & Treatment Of MH
The Malignant Hyperthermia Investigation Unit in
Toronto, Canada, will host the conference “Clinical Significance of Ryanodine Receptor-1 (RYR1) Gene Variants, New Insights into Pathophysiology, Diagnosis, and Treatment of RYR1-linked
Diseases” November 1-2, 2013, at Chestnut
Residence and Conference Centre (University of
Toronto).
The conference will focus on new insights into
the pathophysiology, diagnosis and treatment
of Malignant Hyperthermia and other disorders
sharing a defect in the skeletal muscle ryanodine
receptor.
A great deal of research has demonstrated that
mutations in the principle gene associated with
MH, the RYR-1 gene, also lead to a variety of
inherited muscle disorders such as Central Core
Disease. The same mutations found
in MH patients may also be found
in some patients who suffer from
muscle pain when taking certain lipid
lowering drugs (statins) and in some
patients who experience muscle
breakdown in association with heat
and exercise. These topics and
their association with MH susceptibility will be addressed
in detail. In addition, there
will be a focus on diagnostic
testing for MH. Discussions
will involve how genetic testing utilizing “next generation”
sequencing, ”chip technology”,
and genome-wide association
studies promise to provide
greater insight into MH and
MH-like disorders.

There will be two open panel sections devoted
to discussion of clinical cases, providing an opportunity for clinicians, genetic counselors and
molecular biologists to exchange ideas.
Another section will focus on the importance
of collecting genetic and clinical data in patient
registries. Such registries run by organizations
as The North American MH Registry of MHAUS
and The National Center for Biotechnology Information (NCBI) will be essential for interpreting
the significance of genetic change in the clinical
expression of MH and disorders sharing mutations in the RYR-1 gene.
Researchers and clinicians with active interest
in MH and related disorders are encouraged
to submit abstracts for poster presentations. A
travel award to support the cost of conference
attendance will be offered to the investigator
who submits the highest quality abstract. The
deadline for submission is August 31. For more
information, call the MHAUS office at 607-6747901 or email dianne@mhaus.org.
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Executive’s Corner ...
The Communicator is published four
times each year by the Malignant Hyperthermia Association of the United States
(MHAUS) and is made possible by a
generous grant from JHP Pharmaceuticals, manufacturers of Dantrium®. The
Communicator is intended to serve the
information needs of MH-susceptible
families, health care professionals, and
others with an interest in MH.
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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 2013 by MHAUS
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MHAUS Attends AORN Meeting
We arrived
in San Diego
to beautiful
weather and
sunshine,
a welcome
change from
Upstate
Dianne Daugherty
MHAUS Executive Director New York’s
overcast and
wintry seasonal weather. Once we
checked into our hotel and got our
bearings, we set up the exhibit booth
with anticipation of receiving visits
from many of the over 5,000 attendees. We were not disappointed!

We added over 200 nurses to our
e-newsletter list. In this way, they will
receive all the latest MH information
directly from the MH experts and
MHAUS staff with regard to the clinical end of MH as well as new tools to
“Be Prepared for MH”.
We heard from many who are taking a leading role in assuring their
particular facilities are ready for this
uncommon event and are developing
MH Mock Drills as well as including
MH simulations. When we shared the
new MH Mock Drill Kit, designed to
facilitate the preparation and coordination of an MH Mock Drill, there
was in a lot of interest. Many already
had the kit, which was a pleasant surprise, and found it to be a welcome
tool to their annual or semi-annual
MH preparation activities.
We were visited by a doctor who
specifically sought us out in order to
thank us for making the MH Hotline

available, as it helped to save his
wife from MH. The MH Hotline Consultant who assisted the doctor was
to be commended for her composure
and lifesaving insight. This type of
confirmation, that we are doing the
right thing, is so very gratifying. He
introduced his wife to us and we had
a very nice discussion about her
event, his concerns in the waiting
room, and their plans for assuring
their entire family is aware of the MH
susceptibility. They have agreed to
work with us to share their story on
the MHAUS website – be sure to
watch for it, and if you have a story
to share as well, we would love to
hear from you!
Our joint efforts with AORN continued in a positive way as AORN
helped sell the MH Procedure Manuals for Hospitals and ASCs at the
meeting. Through conversations with
those visiting the booth, we were told
the manuals were up front and being
purchased. This opportunity to share
these premium MH educational tools
will continue at next year’s meeting.
We were asked by numerous nurse
educators, as well as other nurses
visiting the exhibit, to produce a
number of short, 20-minute videos
on various aspects of MH, and make
them available via our website, to
be regularly used as training options
for new hires, refresher options, and
regular MH training reminders of the
explosive nature of this particular
disorder. We plan to move forward
continued on page 3

Study’s Findings Continued from page 4
aggressive, appropriate treatment of
this MH episode. Family history was
positive for MH in the others who had
not had muscle contracture testing.
Known MH causative mutations in
RYR1 were found in 7 of these 12
subjects. Previously reported VUS in
RYR1 were found in two and novel
RYR1 variants were found in two
subjects.
The results of this study are important because they document variants
of uncertain significance in RYR1
in individuals that are not related to
the families in which this variant was
previously found. One of the requirements for demonstrating that a VUS is
causative of MH is that it be present
in MH susceptible individuals, and not
in relatives who are not MH suscep-

tible, in two unrelated families. So this
study provides evidence to support
the claim that these VUS could be
responsible for causing MH episodes.
It is important that two RYR1 variants
were observed in four of 120 subjects
in this study. If a known MH mutation
is found in an individual who experienced an MH episode, close relatives
should undergo clinical diagnostic
testing to identify that “familial mutation”. This is the simplest way for
relatives to identify their MH risk. But
if the “familial mutation” is not found,
the diagnosis of NOT MH susceptible
is not secure. As illustrated in this
study, the individual without the familial MH mutation may have another
MH causative mutation or variant in

RYR1 or a variant in some other gene
that could support the occurrence of
MH.
This study was supported by MHAUS
and executed through the North
American MH Registry of MHAUS
(NAMHR). Genetic analysis was performed in the laboratory of Dr. Sambuughin in the Department of Anesthesiology at the Uniformed Services
University of the Health Sciences with
input from the laboratory of Dr. Vladutiu of the Department of Pediatrics in
the School of Medicine & Biomedical Sciences of the State University
of New York at Buffalo, NY. Several
MH Diagnostic Centers contributed
data to this study, both through the
NAMHR and independently.

MH Testing Continued from page 4
31 are proven to predict susceptibility to MH; many others are “variants of unknown significance” or
never been seen before (“novel”).
The ultimate aim of testing for MH
susceptibility is to have a genetic
test that is highly accurate.
In the study by Dr. Brandom and
colleagues the DNA of the ryanodine receptor gene of MH susceptibles (108 determined by caffeine
halothane test) was sequenced
. Fifty-two percent were found to
have changes in the ryanodine receptor gene. Ten known causative
mutations were identified but many
more were DNA changes that have
not been fully characterized. (See
accompanying article for greater
detail).
For clarification, a gene is divided
into segments called exons. The

exons have special significance since
the DNA in those regions are the
“coding” regions that eventually result
in the construction of a protein. In
the study, DNA variants were found
in certain exons previously known
to contain MH causative mutations
but others were found in many other
exons.
Interestingly, the muscle biopsy test
was more strongly positive in those
who displayed RYR1 variants. Three
patients had a muscle disorder associated with MH and Central Core
Disease. Also noted was that patients
with either strong contractures to halothane or caffeine were more likely to
have DNA variants, as were patients
with a very likely clinical episode of
MH. Four patients had more than
one DNA change in the ryanodine
receptor gene.

The determination of the association between clinical episodes and/
or caffeine halothane contracture
test and DNA changes in the RYR1
gene is necessary to move from the
biopsy test to a less invasive DNA
test. Because MH patients rarely
have symptoms or signs of problem
other than during exposure to trigger agents, the determination of the
patient’s MH status is often difficult
making the correlation to genetic
changes difficult as well.
As more and more MH or suspected MH patients are tested with the
DNA test and as more sophisticated
and less expensive ways to detect
DNA changes are introduced, it is
hoped that only a minority of patients who are suspected of being
at risk for MH will require a muscle
biopsy contracture test.
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Continued from page 2
with this suggestion and offer
online training, on a scheduled
basis (once or twice a month) to
allow healthcare professionals to
signup for the short presentation
and then gather around a computer screen at work or their home
computer to keep up-to-date on
their MH preparedness efforts with
confidence.
As always, we will share availability of the new program, when
completed, via our website, in this
newsletter, and in the e-newsletter. As always, those who are
MHAUS members will probably be
afforded either a discount or free

option. The training will be easily accessible to all, whether an
MHAUS member or not.
Other conversations with attendees did reveal, however, there is
still more to do in order to share
the news that both versions of
dantrolene sodium for injection
(JHPs brand, Dantrium® Rapid
Mix, and US WorldMeds, Revonto®) have been improved to mix in
approximately 20 seconds or less.
There is no need for warming
the product any longer to get it to
mix, as once the liquid is added,
it mixes nearly immediately. This
is a great improvement to the
product line and, although there

remains a very present need for
“all hands on deck” during an MH
event, the mixing of the drug no
longer poses a major concern. For
more information, either visit the
manufacturer’s websites or go to
our website at www.mhaus.org
and use the links provided.
We welcome feedback on new
product ideas and are more than
willing to listen to your constructive feedback on options to improve the MH preparedness products we have available now. Call
and let us know what you think!

Keller Concerts Raise Awareness Of MH
Geoffrey Warren Keller’s family and
friends honored his memory, raised
awareness about MH, and raised funds
to benefit MHAUS with concerts in
Atlanta, GA on March 13 and Peoria, IL
on April 21. The concerts were a great
success with more than 200 attendees
and over $5000 raised.
Curt Keller, father of Geoff, shared his
thoughts during the Peoria concert:
“My father had MH he inherited from
his mother. My son had it. I have it. I
do not know how many of my aunts,
uncles, cousins, siblings and nieces
have it. I hope and pray that they will
The Druid Hills Billys, a band comprised of doctors, performs
all be fine and that perhaps with the work
at the Atlanta Concert.
being done now and in the future, the
work that your donations are helping support, that they will not need to worry about those of future generations as we will know what to look for and how to prevent these awake triggers from taking away lives.”

See this and more at the newly formed group Geoff Keller group at:
http://my.mhaus.org/group/GeoffKeller.
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Journal Publishes Important MH Genetics Article
MH Testing
Background &
Commentary
by Henry Rosenberg, M.D.
MHAUS President
Diagnostic testing for MH susceptibility has traditionally been
carried out on biopsied muscle
from a patient’s thigh. The muscle
is carefully dissected and mounted in a chamber with saline-like
fluid and the muscle response to
the anesthetic halothane and to
the drug caffeine assessed. The
strength of the contraction upon
exposure to those agents differentiates susceptibles from normals.
The test is called the caffeine
halothane contracture test.
The DNA diagnostic test, or
genetic test introduced in recent
years, is in contrast carried out on
a blood sample or a small sample
of any biologic fluid or tissue. It
is therefore less invasive. The
problem with this test is that DNA
changes in some patients who are
MH susceptible by clinical criteria or by the caffeine halothane
contracture test are not always
detected. Dr. Brandom’s study
(see article on this page) was
examining the percent of patients
who had a diagnosis of MH who
also had DNA changes.
The gene that is most often associated with susceptibility to MH
is the ryanodine receptor gene
or RYR1 gene. This is a very
large gene and hundreds of DNA
changes or variants in the gene
have been described. Only about
See “MH Testing” page 11
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Author Summarizes
Study’s Findings
by Barbara Brandom, M.D.
In the May 2013 issue of the journal
Anesthesia Analgesia an important
article about the genetics of malignant hyperthermia (MH) was published: “Ryanodine Receptor Type
1 Gene Variants in the Malignant
Hyperthermia Susceptible Population
of the United States.”

The ryanodine receptor gene (RYR1)
was examined in 120 subjects, 108
of whom had had muscle biopsies
and caffeine-halothane contracture
tests diagnostic of MH susceptibility. Ten of the known MH causative
RYR1 mutations were found in 26
subjects. Twenty-four previously
reported RYR1 variants of uncertain significance (VUS) were found.
Sixteen novel variants were found.
Four subjects had two of these RYR1
changes. Overall 52% of the subjects had abnormalities found in the
RYR1. The exons of RYR1 in which
VUS or novel variants were found
included exons 1, 2, 14, 24, 41, 43,
44, 45, 47, 66, 71, 72, 76, 86, 87,
90, 91, and 100 through 104. Eleven
of the 16 novel variants were found
in previously defined “Hot Spots” of
RYR1 where many MH causative
mutations have been documented.
But five novel variants found in this
study were outside of the frequently
examined RYR1 exons, in exons 24,
66 and 76.
The subjects who had either known
MH causative mutations in RYR1,
novel RYR1 variants or RYR1 VUS,
had significantly stronger muscle contractures, on the caffeine-halothane
contracture test, than did those in

whom no RYR1 abnormalities could
be found. In 19 subjects with MH
mutations, the average contracture
in 3% halothane was 5.6 grams and
in 2mM caffeine, 1.3 grams. In 32
subjects with VUS or novel findings
in RYR1, the average contracture in
3% halothane was 4.9 grams and
in 2mM caffeine, 1.3 grams. In 49
subjects with no abnormality found in
RYR1, the average contracture in 3%
halothane was 1.9 grams and in 2mM
caffeine, 0.6 grams.

For contrast, the clinical cut off for the
contracture test, at or above which
the diagnosis of MH susceptibility is
confirmed, is 0.7 grams in 3% halothane and 0.3 grams in 2mM caffeine.
This cutoff was defined decades ago
so that this test would be highly sensitive and no one with a risk of death
from MH would be misdiagnosed.
One patient, who had abnormal
muscle contracture test results and
no changes in the RYR1, was later
diagnosed with McArdle’s disease,
an abnormality of glycogen metabolism in muscle. This patient had had
repeated episodes of muscle pain
and biochemical evidence of severe
rhabdomyolysis (elevation of creatine
kinase in the blood) after exercise. He
had not had anesthesia.
Twelve subjects had not had muscle
contracture testing. Three of these
people, with clinically significant
muscle weakness, had the diagnosis
of central core disease confirmed by
histology. Seven of these subjects
had experienced clinical episodes of
MH during general anesthesia, with
clinical grading scale scores (CGS)
between 23 and 76. The patient with
fulminant MH, CGS of 76, died after
See “Study’s Findings” page 11
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MHAUS President Shares EMHG Meeting Highlights

by Henry Rosenberg, M.D.

The European Malignant Hyperthermia Group (EMHG) is a group of
scientists and clinicians, mainly anesthesiologists, interested in clarifying
the clinical and basic physiology and
derangements related to Malignant
Hyperthermia (MH). Their web site
contains the list of European MH testing centers, investigative units and
members: www.emhg.org.
The group meets each year in a different city and is open to all those
interested in MH and related topics.
This year the meeting was held in Basel, Switzerland. It was hosted by the
MH investigators at the University of
Basel, Albert Urwyler, Thierry Girard,
Oliver Banschapp, Susan Treves and
Francesco Zorzato. The meeting was
well attended and presentations were
from MH centers in many European
countries, the US, Canada, and New
Zealand. The meeting this year was
combined with the Fifth Basel skeletal
muscle research group.

www.dantrium.com
*JHP’s Dantrium® IV has a 36 month shelf life at manufacturing point. There is always some lag period between
manufacturing date and when the product ships to the end user, which varies based on when the order is placed.
Safety Information
Management of Malignant Hyperthermia (MH) crises requires various supportive measures individualized for the patient’s condition. Administration of Dantrium® IV is
one component of therapy and should not be considered a substitute for these measures. Even when properly treated, an MH crisis can result in death. Adverse events
with Dantrium® IV include loss of grip strength, weakness in the legs, drowsiness, and dizziness, thrombophlebitis, and tissue necrosis/injection site reactions secondary
to extravasation. There have been rare reports of pulmonary edema, urticaria and erythema. Symptomatic hepatitis (fatal and non-fatal) has been reported at various
dose levels of the drug. Fatal and non-fatal liver disorders of an idiosyncratic or hypersensitivity type may occur with Dantrium® therapy. In case of
overdose, symptoms include, but are not limited to, muscular weakness, lethargy, coma, vomiting, diarrhea, and crystalluria. For acute overdosage, general
supportive measures should be employed. Please visit www.dantrium.com for additional product information. For full prescribing information, please see reverse.
DAN3001-413
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Some of the highlights and points
of interest were:
1. The most widely accepted and
accurate test for MH susceptibility is
the muscle biopsy contracture test. In
an attempt to provide greater standardization for this test, known as the
caffeine-halothane contracture test
(called the IVCT-In Vitro Contracture
Test in Europe) the group has empanelled a quality assurance committee
that visits the various testing centers
to ensure compliance with standards
for the test. In addition, the committee
has been sampling and analyzing the
concentration of the test agents, halothane and caffeine, across centers for
consistency. It is difficult to standardize the concentration of halothane be-

cause it is a gas at room temperature
and is bubbled through the bathing
solution. Depending on the size of
bubbles, rate of bubbling, structure of
the apparatus and other factors, there
is some variation in concentration of
halothane between different apparatus in different centers. Steps are
being taken to assure greater uniformity of the concentration in different
test apparatus. The caffeine concentrations are very consistent across
centers. Despite the variations, the
contracture test is robust and results
are remarkably consistent with the
clinical presentations of MH.
2. The EMHG has changed its
diagnostic categories for the results
of the IVCT. Up until now, the results
were either classified as MH positive, MH negative or MH equivocal.
Since a patient with an MH equivocal response is considered to be MH
susceptible for clinical purposes, in
order to avoid confusion in describing the results of the test, there will
only be two categories of results: MH
positive and MH negative. From a
research point of view, a distinction
will continue to be made based on
whether there is an abnormal contracture response to halothane alone,
caffeine alone, or both.
3. The relation between heat stroke
and MH was discussed in several
presentations. The Leeds MH diagnostic center (Dr. Phil Hopkins
group) studied MH susceptibility in
25 young healthy army recruits who
experienced classic heat stroke.
Twelve were MH susceptible by the
contracture test. Eight pathogenic
mutations in the ryanodine receptor gene were found, along with six
novel mutations, and four mutations
in CaCNA1S (the dihydropyridine

receptor gene). This is a remarkably
high concordance between mutations
that might be predictive of MH and
heat stroke.
4. The MH testing center in Palmerston North, New Zealand (Drs. Neil
Pollock and Kathryn Stowell) presented a dramatic case of near fatal
heat stroke during rigorous exercise
in a recruit who was qualifying for the
equivalent of special forces training.
The patient experienced significant
cardiovascular changes and was in a
coma for several weeks. There was no
prior history of MH either personally
or in his family. The IVCT was positive, but so far no ryanodine mutations were found. He was not treated
initially with dantrolene. Remarkably,
he recovered fully.
5. Newer molecular genetic testing
procedures (whole exome sequencing) to study the entire region of the
“coding” region of a gene were used
to assess ryanodine variants in 5,379
control patients by Dr. Hopkin’s group
in conjunction with Dr. Jerry Kim at the
University of Washington, Seattle.
They found a truly remarkable incidence of 112 patients with ryanodine
gene variants. Thirty-six percent were
novel mutations and therefore possibly causal for MH, 3% were rare and
2% unique. A significant number of
DNA variants were also found in the
other gene associated with MH, the
dihydropyridine receptor gene. Previous studies suggested a prevalence
of ryanodine mutations in one in 2,000
people without a history of MH. They
concluded that the prevalence genetic
variants in the two genes associated
with MH variants is much higher than
previously thought; the functional sigcontinued on page 6
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Continued from page 5
nificance of the variants needs to be
clarified, however.
6. The question of how long to keep
an MH-susceptible patient under
observation after routine surgery
with non trigger agents has been
investigated previously by Dr. Pollock’s group. The study presented at
the meeting was a prospective study
rather than a retrospective one. They
concluded that one hour in the PACU/
step down unit is just fine for these
patients. When I asked, informally,
how many would provide anesthesia
care for an MHS in an out-of-hospital
situation, there was a great deal of
hemming and hawing. People still feel
uncomfortable about doing MHS in
out-of-hospital ORs. However, I and
many of the MH hotline consultants
feel that it is safe to provide surgical
care in an ambulatory setting providing appropriate precautions are taken
and a transfer plan is in effect.
7. Several years ago, a Clinical
Grading Scale was introduced to assess the likelihood that a set of clinical signs and laboratory tests represented an MH episode. A value of the
muscle enzyme, Creatine Kinase, of
10,000 (normal about 200) in the absence of succinylcholine and 20,000
in the presence of succinylcholine,
was felt to point to MH susceptibility.
Dr. Renee Krivosic of Lille, France,
and her associates studied the pattern of change in this enzyme following surgery and provided evidence
that using a CK value of 10,000 in
the clinical grading scale to distinguish likely MH cases was probably
too high. A far lower value should be
investigated and introduced as a differentiating value.
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8. A study that I conducted along with
a research fellow at Saint Barnabas
Medical Center, Shonali Pawar, found
that dantrolene was often used in the
treatment of extreme hyperthermia
associated with various drugs and
even sepsis in our hospital system.
Over a five-year period, 26 patients
received intravenous dantrolene as
part of their treatment regimen. We
concluded that intravenous dantrolene was most often effective or
partially effective in reducing the high
temperature and metabolic changes
associated with very high body temperature.
9. Dr. Sheila Riazi and her coworkers, our hosts for the upcoming
Toronto meeting (see front page of
this newsletter for details) presented
two studies of patients who were
tested in their center for MH susceptibility. They found that 22% of 399
MHS patients demonstrated histologic changes in the muscle cell. Five
showed signs of “frank myopathy”
(i.e., definitive changes of muscle cell
damage). Four of these patients had
ryanodine receptor gene mutations,
all had elevated levels of creatine
kinase. Some of the patients tested
also showed cellular changes typical
of Central Core Disease, a disorder
associated with MH. This work will
soon be published in an anesthesia
journal.
The other study examined the characteristics of 129 MH proband (the
person who experienced an actual
episode) survivors of MH. Their susceptibility was confirmed by caffeine
halothane contracture testing. They
found that :
a. 62% were male
b. complications (mostly renal) occurred in 20%
c. a lapse of 20 minutes between first
adverse sign of MH and dantrolene

treatment increased complication
rate to 30% or greater
d. 16% of cases involved succinylcholine without gas anesthetic trigger
agents
e. 6% occurred in the PACU within 20
minutes of end of anesthesia
f. most common signs were hyperthermia, rapid heart rate , and
elevated carbon dioxide in the
exhaled gases
The studies presented at the Basel
muscle meeting were more oriented to basic science research and
disorders of muscle associated with
prolonged mechanical ventilation in
the intensive care unit. What was
remarkable is that there are groups
of neurologists and laboratory scientists who are focusing their work on
disorders and derangements of the
ryanodine receptor. Derangements in
the genetic structure of the ryanodine
gene and the ryanodine receptor itself
is associated with at least five uncommon muscle disorders, such as Central Core Disease and Multiminicore
disease. Patients with these disorders
are often susceptible to malignant
hyperthermia; however, for most of
these patients the main concern is
muscle weakness and breakdown
limiting their activities of daily living.
Malignant Hyperthermia syndrome
is one of several disorders of the
ryanodine receptor. It happens to
be the most peculiar of these other
syndromes because it is acute, immediately life-threatening and usually
precipitated by certain anesthetic
gases and in some cases, heat and
exercise.
In the near future I will describe in
more detail many of the presentations
at the meeting that I have not covered
in this overview.

Dr. Vladutiu Joins MHAUS Board
by Henry Rosenberg, MD
MHAUS President
It gives me great pleasure to announce that Dr. Georgirene Vladutiu
has accepted our invitation to join the
Board of MHAUS. Dr. Vladutiu is Professor of Pediatrics, Neurology and
Pathology & Anatomical Sciences
at the State University of New York
at Buffalo where she is the Director
of the Robert Guthrie Biochemical &
Molecular Genetics Laboratory at the
Buffalo General Medical Center. Dr.
Vladutiu earned her Ph.D. at the University at Buffalo and is Board-certified in Clinical Biochemical Genetics.
In her role as director of the Guthrie
lab she is responsible for oversight
of the performance of over 5,000
specialized tests to determine inborn
errors of metabolism each year.
Among her many honors and awards,
she was elected President of the Society for Inherited Metabolic Disorders
in 2009 and received an Exceptional
Scholar-Sustained Achievement
Award from the University at Buffalo
in 2011. Dr. Vladutiu has utilized genetic analysis to assist in the diagnosis of inherited disorders of muscle
metabolism, and for the past ten
years has focused her research on
muscle problems related to the use
of lipid lowering drugs, i.e., “statins”.
Using state-of-the-art genetic analysis, she and her colleagues are
developing a cost-effective screening
tool to identify individuals at high risk
for heritable muscle disorders. Her
research has been supported through
grants from the National Institutes
of Health and her findings regularly
appear in a variety of well-known
medical journals such as the Journal
of Pediatrics, Molecular Genetics and
Metabolism, Muscle & Nerve among
others.

Through her research and interest in muscle disorders she noted a
connection in some disorders to the
genetic changes in malignant hyperthermia. For example, in examining
the genetic profiles of patients with
severe statin-induced muscle problems, she noted that several patients
harbored genetic changes typical of
those found in MH. She presented
these findings at the MHAUS Scientific meeting in Pittsburgh in 2010
and has published the results in the
journal Molecular Genetics & Metabolism. In addition, she has begun
collaboration with Dr. Barbara Brandom, Director of the North American
MH Registry of MHAUS, Dr. Sheila

Muldoon and Dr. Khishge Sambuughin at Uniformed Services University
of the Health Sciences, as well as
others investigating the genetics and
biochemistry of MH.
She contributes extensively to the
discussions about MH with our hotline
consultants on the Internet-based
discussion list maintained for hotline
consultants.
As molecular genetic techniques are
continually revealing connections between MH and a wide variety of other
disorders, her expertise will be invaluable in guiding MHAUS in furthering
the mission of improving patient care
for MH susceptibles and preventing
death and disability related to MH.

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 11-12 (October 2011 - September
2012) 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

Arline A. Hammer
Allen Jacobs
Les & Diane Surfas
Donors
Sharon Felder
Doreen & Sheldon Querido

Patrons
Brad & Julie Shames

Friends
Mitzi Birnbaum
Cynthia Kay

Sponsors
Fred Elkins
Jacqueline & David Gish

Honoraria
In memory of Miriam Trustman Marilyn Lewis Glassman
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