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MHAUS President Reports
on the Accomplishments of
the Past Year & Looks to the Future
by Dr. Henry Rosenberg, MD, CPE
MHAUS President
The year 2015 was another busy, productive
year for MHAUS. Dianne Daugherty, our executive director, and her staff deserve special
compliments for ensuring that MHAUS runs
smoothly and meets the goals and objectives
set forth by the Board of Directors.
New programs are introduced on a
regular basis while the basic work of the organization continues at a high level. Such programs include the very successful MH “Prep
Check,” the MH Hotline, publication of The
Communicator, and e-newsletter Hot Topics.
In addition, there is ever increasing activity on
social media such as Facebook and Twitter.
Much time is spent in responding to requests
for information from patients and clinicians,
ensuring that material on the MHAUS website
is up to date and accessible, while
introducing new programs such as
the “Ask the Expert” section of the
website and the guide to testing for
MH susceptibility.
Not to be overlooked is the
ongoing effort to raise money to
ensure continued operation
of the organization. We are
particularly indebted to the
many members of MHAUS,
the medical and nursing
community who contribute to MHAUS, as well as
hundreds of other donors.
We were particularly happy to
have raised over $15,000 by
the year-end appeal. For a
not-for-profit organization,
fundraising for continued

operations is a major challenge. We thank
all those who have donated and continue to
donate.
I would particularly like to acknowledge the efforts of the Keller family. The family
initiated the annual Geoffrey Keller Memorial
Swim in June 2014 in Marshall, Illinois, to raise
funds for MHAUS and MH awareness. (Visit
the MHAUS website for details on registering
for these summer’s swim). Geoffrey’s family have been strong supporters of MHAUS
and are convinced that MH education and
awareness is crucial to preventing death and
disability secondary to MH. Curt and Kathy
Keller, parents of Geoff, are Board members of
MHAUS.
Education on a clinical level is a main
focus of MHAUS and to achieve this goal our
MH experts speak at meetings all over the
world. For instance, the Washington State
Council of Perioperative Nurses heard an MH
presentation from Dr. Greg Allen, and an MH
continued on page 3
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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.
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Executive’s Corner ...
A customer
is the most
important
visitor on our
premises;
he is not
dependent
on us. We
Dianne Daugherty
are depenMHAUS Executive Director
dent on him.
He is not
an interruption in our work. He is the
purpose of it. He is not an outsider in
our business. He is part of it. We are
not doing him a favor by serving him.
He is doing us a favor by giving us an
opportunity to do so.
–- Mahatma Gandhi
Something I read recently hit home
to support the mission of MHAUS
– patient safety and MH education.
According to the Institute of Medicine,
more people die from various medical
errors than from motor vehicle accidents, breast cancer, or AIDS. Although, thankfully, very few of these
are from malignant hyperthermia,
the fact remains, MH deaths still occur. There are, of course, millions of
people who have necessary surgical
procedures and come through it all
perfectly fine. We mustn’t forget that.
Patient safety has been the focus
of MHAUS for over 30 years. In that
time we have worked side by side
with all types of healthcare professionals who are responsible for their
patient’s health and take that responsibility very seriously. They focus on
assuring the preparatory plan for their
patient’s planned surgery is correct
and the right tools are in place. They
use checklists and ask questions to
gain the proper insight into anything

that might adversely affect the surgical outcome.
Yet, the unexpected can still happen, and malignant hyperthermia is
among the worst they will ever face.
Maybe the patient and their family
forgot that their Great Uncle John
died unexpectedly during a surgical
procedure many years ago or they
were never told about it, so how
could they share that fact? Maybe
the patient has come to the emergency room in an unconscious state
and no relatives are available for
history before lifesaving surgical procedures must be started. These are
just a few examples of how unforeseen situations can throw a monkey
wrench into a well-oiled process.
Think about it.
So, how should the healthcare professional deal with the unexpected?
Being prepared is a great first step.
Although MH happens seldom, its
impact on the patient and their family
can be life changing. The initial responses to MH, knowing what to do,
things to watch for and, of course,
remembering the treatment protocol are game changers. The patient
(customer) is the most important
thing and their life depends on immediate recognition and fast action
to stop the event. The MH Hotline is
there to help with volunteer MH experts at the other end of the phone,
but the problem must be identified
first.
Just because it has not yet happened in the facility you frequent as
a patient or work at as a healthcare
professional, does not mean it won’t
continued on page 11
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Prep Check, designed to assess
the MH preparedness of a facility
and their staff, was held in several states, including Alaska. The
Wisconsin Society of PeriAnesthesia Nurses invited Dr. Cynthia
Wong to speak about MH at their
meeting; after the meeting, they
were confident that they knew more
about their personal role in treating
a patient when MH might unexpectedly appear. Dr. Sheila Riazi
brought MH education to Canada
by speaking on the topic at the Operating Room Nurses Association of
Canada meeting and also at a large
facility staff meeting in Sunnybrook.
Both were very impressed with the
quality of her presentation. Many
other members of the MH Hotline
and Professional Advisory Committee present lectures on MH at
their own facilities as well as local
anesthesia societies.
As the MHAUS website remains the “entry door” for MHAUS
to many who are seeking answers,
we felt we should make it as open
as possible. Thus, we promoted
the “Ask the Expert” capability on
the website. Questions posted
on the site by patients as well as
professionals are answered within
48 hours if at all possible. This step
alone has been a resounding success. The unselfish efforts of our
MH experts who have taken their
time to respond have been simply
fabulous! The clinically-oriented
questions were answered well over
500 times and those submitted by
patients with concerns about their
lives (or that of their loved ones)
found answers through the Patient
Liaison Committee Chairperson
Lydia Friedman over 150 times! We
continue to be there for those who
need us. The data from the “ask the
experts” site will be compiled into a
searchable “knowledge bank” in the

near future.
On an international level,
several of MHAUS’ experts presented abstracts at the annual meeting
of the European MH Group in Lille,
France. The meeting summary
is posted on the MHAUS web site
under “Blogs” for June 2015.
At that meeting and at the
annual meeting of the American
Society of Anesthesiologists, Dr.
Ron Litman, director of the MHAUS
Hotline, presented a summary
of Hotline calls received over a
16-month period. Because information from the recorded calls are
now extracted and entered into a
searchable database, Dr. Litman
was able to analyze the elements
of the 700 Hotline calls handled by
our volunteer experts in more detail
than previously. Many unusual
calls to the Hotline are discussed
among our experts in a closed,
members-only discussion group so
that all can learn from the experience of other Hotline consultants.
The information is also discussed
at our periodic meetings of the
Hotline consultants, often resulting
in recommendations for management of complex MH cases. For
example, one significant lesson
that we learned from the many calls
to the Hotline is that dantrolene
appears to be effective in lowering
very elevated body temperature
from many different causes, e.g.,
drugs other than anesthetics, infections and, maybe, solely exerciseinduced heat stroke.
Speaking of exerciseinduced heat stroke and muscle
breakdown, in September 2015
the Korey Stringer Institute at the
University of Connecticut hosted a
workshop sponsored by the National Athletic Trainer’s Association
to explore the relationship between
MH and exercise-induced heat
continued on page 4

MHAUS’
Membership
Campaign
Refer a friend,
win prizes!

Now through September
30, 2016
Invite everyone you know to become
a member of MHAUS. As a thank
you for your hard work, MHAUS will
enter your name in a drawing to earn
prizes. The more people you recruit,
the more chances you have to win!
With every paid membership referral
who enters your member number during registration, you will be
entered into the quarterly drawing. If
you recruit five or more paid memberships, your name will be entered
into the annual drawing. That’s right!
You could win more than once!
The drawings will be for patient/
family memberships as well as all
healthcare professional memberships, including students and our
partner memberships.
Here are the rules:
3 To participate, you must have an
annual paid membership.
3 The person you refer must sign
up for an annual paid membership
with MHAUS to qualify.
3 The person you refer must enter
your member number in the appropriate section upon registration.
3 2016 quarterly drawings will occur
on January 4, April 1, July 1, and
October 3. The annual drawing will
be done on October 3, 2016.
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stroke. The Institute, headed by Dr.
Doug Casa, has been examining
the underlying causes and consequences of heat stroke for many
years. A summary of that meeting
was published in the previous issue
of The Communicator and will be
published in the Journal of the National Athletic Trainer’s Association.
Exertional heat stroke is
a significant problem for the military and leads to several deaths in
young athletes each year, despite
a well-defined regimen for treatment of the disorder based primarily on rapid cooling with surface
ice and tepid water. Meanwhile,
recent research suggests that the
newest formulation of dantrolene,
Ryanodex®, not only is effective
in treating anesthesia-induced MH
in animals and humans but also
reverses signs of MH precipitated
by exercise and/or heat in MH susceptible animals. A recent study of
heat stroke in humans, featured on
our blog in January 2016, suggests
that Ryanodex can also mitigate the
physiologic effects of heat stroke in
humans. Perhaps Ryanodex will be
a useful adjunct in the treatment of
exertional heat stroke. In response
to these studies, MHAUS is planning to reach out to athletic trainers
and emergency medicine physicians to apprise them of the features of MH and the recommended
diagnostic tests and treatment. This
will be a major effort since there are
over 60,000 certified athletic trainers in the U.S. and 40-45,000 emergency medicine physicians and tens
of thousands of emergency medicine technicians.
One of the major advances
in our understanding of the prevalence and incidence of MH derives
from the growth in knowledge of the
molecular genetic changes that un-

derlie MH. There are DNA variants
in three genes that are predictive
of susceptibility to MH. However,
changes in the DNA of one, the
Ryanodine Receptor type 1, is most
often associated with MH susceptibility. Testing for mutations in this
gene is often used to diagnose MH
susceptibility. However, genetic
testing must be used selectively.
At times it is more important to use
the muscle biopsy contracture test
to assess susceptibility to MH. To
help navigate the difficult decisions
in deciding which test is appropriate for a particular patient, MHAUS
developed a guide or “roadmap”
for testing. This helpful guide may
be found on the MHAUS website
under the Patient tab. It has now
become standard practice to include
genetic testing for mutations in the
Ryanodine Receptor gene in cases
of unexplained hyperthermia and
muscle breakdown.
Another effort involving
members of the MHAUS Professional Advisory Committee in
conjunction with scientists from the
National Human Genome Research
Institute is a detailed examination
of the several hundred changes in
the DNA of the Ryanodine Receptor
to determine which are likely to be
predictive of MH susceptibility. Such
research will, it is hoped, lead in
time to the introduction of a DNAbased test rather than the muscle
biopsy contracture test. Part of this
effort entails not only analysis of
the genetic changes but also relating them to the “phenotype” of the
patient. That is, the clinical manifestation of genetic changes. For this
effort, data contained in the North
American MH Registry of MHAUS
is especially valuable. The Registry
has detailed clinical records on over
2,000 MH episodes and is now collecting not only clinical histories but
also genetic information with proper
patient consent. I would like to

recognize, in particular, Dr. Barbara
Brandom, director of the Registry,
and her staff. Not only do they
ensure that the data in the Registry
are accurate and properly protected, they also report on findings
drawn from the data in the Registry
in medical and nursing journals.
Finally, I would like to mention one of the highlights of 2015
that was especially important for
me personally. I was honored to
receive the Distinguished Service
Award of the American Society of
Anesthesiologists at the annual
meeting of the society in October.
The award recognized my contributions related to raising awareness
about MH and promoting educational programs for clinicians and patients. In truth, my award is mainly a
result of the work of the MH experts
who volunteer their time and expertise on behalf of MHAUS as well as
the hard work of the MHAUS staff
and the Board of Directors.
In conclusion, this is a very
exciting and dynamic era in the
history of MH and MHAUS. I have
only touched on a few of the main
themes and accomplishments of
the past year. I anticipate many
more advances in knowledge and
improvements in patient care in the
coming years, which will lead to
better care of MH patients and their
families.
MHAUS has come a long
way over the past 35 years. Care
of the MH susceptible patient and
their family members has improved
significantly; however, deaths and
disability still do occur from MH and
from syndromes that are related
to MH. Your continued support is
critical for us to continue our major
educational and scientific advances
in the future.
Thank you in advance.
Henry Rosenberg
MHAUS President

MHAUS & the American Academy of
Anesthesiologist Assistants Form Partnership
The American Academy of Anesthesiologist Assistants (AAAA) has
partnered with the Malignant Hyperthermia Association of the United
States (MHAUS) to offer MHAUS
membership benefits to active
AAAA members at a reduced rate.
AAAA President Timothy
Goodridge, CAA, states, “The
partnership between AAAA and
MHAUS is an incredible opportunity
that allows Certified Anesthesiologist Assistants (CAA) and members
of AAAA access to comprehensive
MHAUS training, support, and
resources at an affordable and
discounted rate. Every anesthesia
provider is aware that malignant
hyperthermia is a constant possibility that requires the utmost vigilance
and preparedness. Perioperatively,

CAAs are often the first providers
that diagnose and initiate treatment
for malignant hyperthermia. Alongside MHAUS, the AAAA continues
its dedication to patient safety in
anesthesia and offering the best
resources to members.
“In aligning with MHAUS
through partnership, the AAAA
recognizes MHAUS as the preeminent organization offering valuable
resources to public and professional
organizations, with the highest level
of dedication to the education, prevention, preparedness, and treatment of malignant hyperthermia.”
Asserts MHAUS Executive
Director Dianne Daugherty, “AAAA
has upheld the mission of MHAUS,
and has been instrumental in assuring their patients remain safe from
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the nightmare of MH through MH
preparedness plans. The mutual
respect and cooperation between
our organizations is enhanced further through our joint decision to offer this partner membership option
to active AAAA members. Those
who take advantage of this opportunity will have improved access
to MH education. With knowledge
comes power. As a result, we expect to become even more impactful in MH preparedness efforts. The
ongoing communication between
AAAA and MHAUS members and
leaders can be channeled to implement products and programs that
are both educational and impactful.”
AAAA Members can learn
more by going to www.mhaus.org
and clicking Membership.
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Dr. Litman Presents Abstract Reporting the
First Uses of Ryanodex to Treat MH in Humans
MHAUS Vice President of Scientific Development Ron Litman, DO,
presented the following abstract at
the Society of Pediatric Anesthesia
meeting on April 1.
Introduction: We report the first
known cases of Ryanodex administration in patients with malignant
hyperthermia (MH). In July 2014
Ryanodex was introduced as an
alternative to traditional dantrolene
sodium. Ryanodex is a hyperconcentrated (250mg/vial) form of
dantrolene that requires only 5 mL
sterile water per vial, in contrast to
other formulations, which require
60 mL sterile water per 20 mg vial,
and therefore, a greater resource
need at the time of the acute MH
event. The aim of this study was to

describe the first MH cases in which
Ryanodex was used for treatment.
We hypothesized that Ryanodex
would be an effective treatment for
MH with similar side effects to the
generic formulations.
Methods: The call log database of
the Malignant Hyperthermia Association of the U.S. (MHAUS) was
examined to determine the characteristics of those cases in which Ryanodex was used to treat MH. We
queried cases of MH that occurred
between July 2015 and November
2015.
Results: We found four cases of
suspected MH in which Ryanodex
was used for treatment. The first
involved a 2-year-old female under-

going nasal fistula repair with volatile anesthetic agents. During the
surgery she developed hypercapnia, tachycardia and hyperthermia.
Blood gas analysis revealed pH
7.12 and pCO2 93. The inhalational
agent was discontinued, and the
patient received 3 mg/kg Ryanodex
and external cooling. The patient’s
response to Ryanodex administration consisted of a rapid decrease
in PETCO2 and body temperature.
Follow-up diagnostic studies are
pending.
The second case is a 47
year-old male who underwent a
lumbar laminectomy using sevoflurane. During the surgery the patient
developed hypercapnia, tachycar
continued on page 7
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dia, hyperthermia and hypotension.
Sevoflurane was discontinued,
and Ryanodex was administered
although the patient’s symptoms
began to resolve after discontinuing sevoflurane. The patient recovered without additional Ryanodex
and was lost to follow-up prior to
diagnostic testing, although it was
revealed later that he had a family
history of MH. Diagnostic testing
revealed an RYR1 variant of unknown significance: [c.14806C>A
p.Leu4936 Met, Heterozygous,
Inheritance AD,AR]
The third patient was a 42
year-old male that received succinylcholine and isoflurane, and subsequently developed hypercapnia
and hyperthermia. The isoflurane
was discontinued and 2.5 mg/kg of
Ryanodex was administered. The
patient appeared to respond favorably to these treatments and was
transferred to the ICU where his CK
was later measured to be 100,000
with normal K and temperature. The
caller reported generalized weakness following administration of
Ryanodex. The patient recovered
and diagnostic tests are pending.
The fourth patient was a 60
year-old male, POD 2 after bronchoscopy for advanced lung cancer.
A non-triggering anesthetic was
used because of family history of
MH. Postoperatively he developed
rhabdomyolysis and hyperthermia
to 107 F. Two days later the ICU
physician called the MH Hotline for
treatment advice; Ryanodex was
administered without apparent effect and the patient expired. Diagnostic studies are pending.
Conclusions: We report the first
uses of Ryanodex to treat MH in humans. Thus far, Ryanodex appears
to be equally efficacious with similar
side effects as generic dantrolene
formulations.

Toronto MH Investigative Unit
Gets New CHCT Equipment
by Natalia Kraeva, PhD, MH
Investigation Unit, Toronto, Canada
The MH Investigative Unit in Toronto, Canada has received a replacement for the CHCT apparatus,
which had been used for the MH
diagnosis for more than 35 years.
The new MH measuring system,
custom built for us by Biegler Medizinelektronik, Austria, fully complies
with the guidelines for the in-vitro
contracture test set up by MHAUS
as well as the European MH Group.
Compared with the old MH apparatus, the new MH system has several advanced features.
• Built-in safety precautions such as
automatic stimulation-current shutdown whenever the electrodes are

manipulated, overload protection
of the load cells as well as scavenging of the excess halothanecarbogen mixture during the test.
• Eight temperature-controlled
double-walled cuvettes with integrated temperature measurement,
instead of one large bath.
• A linear actuator enables precise
stretching of the muscle strips
before the test.
• The bathing solutions can be
exchanged instantly by vacuum
suction.
• Muscle contracture is recorded
together with the bath temperature
in a data acquisition system and
can be analyzed by specialized
software.

What Should Athletic Trainers
Know About MHAUS?
MHAUS is a non-profit organization dedicated to patient safety.
Our mission is to promote optimum
care and understanding of MH and
related disorders. An unexpected
MH event can, among other signs,
increase body temperature to an
unusually high level which can, and
has, led to death.
MHAUS focuses on educational products and programs to
heighten awareness of the disorder
and shares approved methods to
quickly and efficiently treat it. While
the main focus has been in the
patient’s care during surgery, it has
come to researchers’ attention that
an emerging body of evidence suggests there could be an association
between exertional heat stroke,
exertional rhabdomyolysis and MH.

MHAUS is interested in further research within various types of
sporting activities, from school age
to professional athletes, in order to
further investigate this possibility.
Gaining robust and well documented data and statistics will help the
researchers and other MH experts
be better equipped to develop a
medically-oriented plan of action
and/or guideline to prevent future
deaths.
Cooperation between
MHAUS and the athletic trainers at
the forefront of this battle against
heat stroke is imperative. Trainers
focusing on gathering specific important data from the athletes and
researchers accessing that data to
hopefully develop methods and procedures to avoid heat stroke in the
first place would be the joint goal.
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Norah’s Story

Our daughter, Norah 14-months old, was
scheduled for a g-tube (feeding tube in
her belly) placement on July 17, 2015,
and we were assured that it would be a
quick, easy surgery. She was admitted
the night before her surgery for IV sugar
to prevent hypoglycemia.
The night was uneventful and
her surgery was first thing in the morning. We met with anesthesia and saw her
surgeon. Anesthesia went over everything, including the “rare and scary” and
of course said he doesn’t anticipate any
of that as she has no history or family
history of it. He was more concerned
about going into surgery with a little lower
sugar (which was my concern – ensuring
her blood sugar stay stable throughout
the procedure) and explained he would
give her a bolus of sugar once in the OR,
depending on her glucose level. I signed
the consents, snuggled Norah as she
was given versed, and then kissed my
smiling baby as I handed her over to
an anesthesia nurse. I waved as she
smiled over that nurse’s shoulder as
they disappeared. I was then shown to
the family waiting room, where her surgeon would come and get me in about
40-60 minutes.
I texted people to let them
know she had been taken and her
surgery would be underway within a
few minutes. I walked to the local coffee shop in the hospital to get a coffee
while I waited. Back to the surgery
waiting room I went. I picked a chair
over in the corner, furthest away from
the door, settled in with my phone,
magazine and coffee. A few adult
ladies (sisters I learned) made small
talk with me as we waited. The coffee was
awful and as I would soon learn, as I sat
there debating whether I had time enough
to walk back and ask them to remake it,
my sweet baby was fighting the fight of
her little life.
At almost 45 minutes on the
dot, the nurse practitioner working with
Norah’s surgeon came to the door of the
waiting room. She didn’t come in. She
asked me to come out. At first I thought,
“Wow, right on the dot, amazing!” As I
got closer, I noticed the expression on
her face and when she asked me to step
into the tiny little room beside the waiting
room, my heart sank. I knew something
was wrong.
I followed her into that tiny room
and sat when she sat. She said, “We

have not even gotten surgery started;
Norah developed a complication of anesthesia. When we know more, we will update you. She has a lot of people working
to stabilize her; she is the priority patient
in the hospital. Do you have someone you
can call?” Then she rushed back to that
OR where my baby was fighting to live.
I couldn’t breathe, I couldn’t
move. It felt like that tiny room was closing in on me, suffocating me. I called
my mom; I couldn’t get my words out. I
couldn’t stop crying. Back in my chair in
the far corner of that big waiting room,
those three ladies, strangers to me, offered words – this kind of stuff happens
a lot, don’t worry too much, don’t work
yourself up – I just nodded and cried out
silently to my God. Please don’t take her.
Please be with her team and all of those
working on her. Please, please, please, I
need her.
After another hour or so, her surgeon came out. She, too, took me to that
tiny room where I didn’t want to be. She

explained to me what was going on and it
was then that I first ever heard that horrifying term “Malignant Hyperthermia.” She
explained that Norah had a rare complication to anesthesia. She explained that
they were doing everything they could for
her and truly it was up to her and time.
She said once they could get her stable,
she would be transferred to the Pediatric
Intensive Care Unit (PICU) and she would
be on a ventilator which was breathing for
her. She, too, had to get back into the OR
to my sweet little girl.
A social worker came, clergy
came by, too. I was brought to the PICU
to wait for Norah. Waiting yet another
hour in the sterile room they called hers, I
was antsy to say the least. Finally, a PICU
nurse came and started doing stuff in her

room; Norah was on her way over! I didn’t
know what to expect. I did not expect
17-plus people to come with her and all of
these machines beeping and attached to
my baby. I was physically sick. I wanted
to scream and rip my baby away from all
of this and go back home – to have never
ever consented to this, to turn back time.
Wishful thinking. This was the reality – my
baby had to be cooled to the core. My
baby had received an abundance of the
antidote dantrolene. She was on a machine that was breathing for her. I learned
what “A lines” were as she had two of
them, one in each wrist. She received
another dose of dantrolene in the PICU
when her temp climbed high again.
The anesthesiologist handed me
this little piece of paper with “www.mhaus.
org” and (Malignant Hyperthermia Association of the United States) written on
it. I clutched onto that piece of paper like it
was the lifeline to Norah. He told me that
he had called them in the OR all while
helping Norah fight to live. He explained
that he had never encountered MH in
his career. (As I later learned that is the
same for everyone that heard Norah
had MH – they’ve heard of it, prepared
for it, but have never actually had it
happen).
Norah was transferred to the
Medical Intensive Care Unit at Boston
Children’s Hospital. She stayed for
about two weeks and even after going
home, it took a long time for Norah to
get back to her baseline; her ordeal
caused to her to regress, lose motor skills she had fought hard to gain
prior to this, and most of all it took the
longest time for that look in her eyes
to leave permanently – for those big
brown sparkly eyes to return and never
leave. For the ghostly, gaunt look to be
gone forever from my brave little fighter.
For her spunky little self to be back.
“Though she be but little, she is fierce....”
Never again do I want to endure a day
like that, or would I wish anyone else
to go through a day like that – the day I
almost lost my little nugget.
I’ve included a few pictures.
The first two are in the PICU after the
OR, before even being transferred. The
second one is the little piece of paper
that the anesthesiologist wrote on for me.
The second to last one is a month post
MH, and the last is just a few weeks ago.
Norah is a miracle. She is an MH Survivor!
Thank you,
Lacey Anderson – Norah’s mom.
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Post-MH Event Planning and Counseling
For Patients &
Families

The MHAUS website provides a host
of information for followup care after
an MH event helpful to both patients
and their families. These include “A
Roadmap to Answers” to identify MH
testing options and preferences, a list
of prepared facilities in the event surgery becomes necessary, information
about MH ID Tags, and sample letters
to notify relatives of MH susceptibility.
Specifically, patients and families can
also make a connection with the Patient Liason Committee (PLC), which
serves the needs of MH-susceptible

individuals and their family. The members provide educational materials,
access to MH expert consultants, and
a support network. It functions as an
outreach for one-on-one contacts for
individuals who would like to talk to
someone with similar experience. The
committee members are volunteers
who either have MH personally or a
family member is MH-susceptible,
medical professionals, and others
interested in MH. Committee members are:
• Lydia Friedman, Hampstead, MD
• Janis Price, Trussville, AL
The PLC brings a sense of patient
ownership to support MHAUS and

direct involvement by MH-susceptible
patients and their families. The committee focuses on increasing MHAUS
memberships as well as volunteers
for the PLC.
The goal is to have a committee
member in every state and province
in North America.
PLC Initiatives
• Chapter Groups build awareness
through social activities in
your area.
• Faces of MH are stories told by survivors to help us understand MH.
• March is MH Awareness and Training Month highlight of Chapter
Group activities.

For Healthcare
Professionals
1.) Document possible MH event in
institutional chart. Add inhalational
anesthetics (sevoflurane, desflurane, isoflurane) and succinylcholine to patient’s adverse drug
reactions.
2.) Consult with MH Hotline Consultant to determine if further testing
is required to establish a diagnosis
of MH-susceptibility. (MH Hotline
1-800-644-9737; outside the US,
please call: 001-209-417-3722)
• MH clinical grading scale (Anesthesiology 1994)
• MH diagnostic muscle assay, the
caffeine halothane contracture test
(CHCT). Surgery for biopsy and
CHCT must be done at an MH
biopsy center.
• MH molecular genetic testing
3.) Report acute MH event to the
North American Malignant Hyperthermia Registry of MHAUS.
(AMRA Report) Ask the patient

to contact the Registry to sign
consent if he/she wishes to link
reported information with his/her
name.
4.) Obtain information about any prior
personal or family history of anesthetic difficulties. Oftentimes, after
an event, family members have
additional recall of similar events
in the family.
5.) Obtain information about any
unusual responses to exercise or
heat-stress including unexplained
fevers, dark-colored urine, and/or
severe muscle cramps.
6.) If positive, patient may need to be
counseled to avoid exposure to
severe exercise and heat stress
and consider prescription of oral
dantrolene. Discuss with MH
Hotline Consultant. (MH Hotline
1-800-644-9737; outside the US,
please call: 001-209-417-3722)

7.) Arrange for follow-up creatine
kinase testing with primary care
physician if still elevated at the
time of discharge. Consider neurology referral.
8.) Refer the patient and family to
MHAUS for further information.
(Patient Liaison Committee)
• Sample letters to notify relatives of
MH susceptibility
• Medical identification bracelets/
necklaces through Medic-Alert
• Emphasize importance of notifying
health care providers in advance
of elective procedures. (Sample
letter)
* Suggested text for Medic-Alert
bracelet:
Malignant Hyperthermia
No volatile anesthetics/No Succinylcholine
MH Hotline 800-644-9737

Do you have an MH Survival Story? Tell us about it.
Visit the MHAUS website at www.mhaus.org and click on
“Faces of MH” under the “Get Involved” tab.
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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 hyperthermia. 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 produce loss of consciousness, pain relief and amnesia. 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 physician 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 anesthesia 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 nondepolarizing agents are vecuronium, pancuronium and rocuronium. None are triggers of
MH. However, the one depolarizing agent, succinylcholine is a potent trigger of MH. These
agents are administered intravenously and are
therefore given by anesthesiologists, ER physicians and intensive care physicians.
Neuroleptic malignant syndrome – (NMS)
This is a constellation of signs and symptoms
marked by high fever, muscle breakdown, acidosis, muscle rigidity and other signs similar
to MH. However, the syndrome is induced by
drugs used in the treatment of major psychiatric 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

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 saturation 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 edrophonium, reverse the effects of the non-depolarizing muscle paralyzing drugs.
Rhabdomyolysis – When muscle is damaged
and cells are disrupted, the intracellular constituents begin to leak into the blood stream. This
includes creatine kinase, myoglobin and the
electrolyte potassium. This is termed rhabdomyolysis. 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 tissues under the skin. This is called subcutaneous 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 defined as greater than 100 beats per minute.
Tracheal intubation and mainstem intubation – 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 respirator 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 ventilated. 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.
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happen. Be ready to follow a
predesigned plan of action and
follow it. This single step can be
the difference between life and
death.
In addition, we are uncovering
more and more evidence that suggests there might be a relationship
between heatstroke and MHsusceptibility. Researchers are
working together to determine the
common ground and considering
how to develop a designated plan
to most efficiently deal with it because heatstroke has the potential
to kill our athletes and children.
To be a part of the solution, patients can connect with MHAUS

Yes!

and other similar organizations
working on an answer. They can
share their personal life experiences directly or through social
media like Facebook; healthcare
professionals can become part
of the solution by tuning into this
evolving area of concern and
asking the right questions of their
patients. They also can share
their feedback and experiences
with MHAUS and/or others like the
Korey Stringer Institute focused
on eradicating deaths from heatstroke. Open communication is
the key. Whether the information
provided is of immediate importance is irrelevant; the fact that
it is being shared freely will most
likely lead to discovery and solutions. A problem is best solved

when many minds participate in
the solution.
We are all customers at some
point in our lives and deserve to
receive the full attention of those
providing us with a service. Our
healthcare providers should be
engaged with us to learn all they
can to verify they consider all possibilities when determining how
to provide improved healthcare
for us. As customers, we also
have an obligation to contribute
as much information as we can to
help them help us. Let’s all make
an effort to start an open dialogue
now, so that it becomes “the
norm” from this point forward.
Here’s hoping everyone has a
wonderful spring season.

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,
Michigan, and Wisconsin –
for their financial support. Our
appreciation also goes out to the
following Associations of Nurse
Anesthetists: Illinois, New York,
Michigan, and Tennessee. Call
the MHAUS office to ask Gloria
how your group can join their
ranks.
q Annual Geoffrey Keller
Memorial Open Water Swim
The Annual Geoffrey Keller
Memorial Open Water Swim to
raise money for MH research
will take place June 4, 2016,
at the Lincoln Trails State Park
in Marshall, Illinois. For details
about the course swim, awards,
directions, lodging, and to register visit the MHAUS website at
www.mhaus.org or email tina@

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

mhaus.org.
q Paper Published Examining Long-Term Pain After
Recovery from MH
The Open Journal of Anesthesiology has published in its 2016,
vol. 6, No. 1 issue the paper
“Survey of Long-Term Sequelae
in Survivors of a Malignant
Hyperthermia Reaction” by
Kristian Werneid and Barabara
Brandom. The paper examines
MHS people having muscle
pain and other symptoms for
many months after they recover
from anesthetic-induced MH.
You can access the article at
www.scirp.org/journal/OJAnes/
q EMHG Meeting May 12-14
in Gunzburg, Germany
On behalf of the European
Malignant Hyperthermia Group
(EMHG) and the members of
the local MH-center, we are

pleased to announce the 35th
annual EMHG Meeting held in
Günzburg, Germany, May 12th to
May 14th, 2016.
The program will cover
latest scientific news concerning
malignant hyperthermia research,
such as MH-susceptibility, suspicion and superstition. Stimulating
discussions with peers and vivid
interactions are a major goal of
the conference. Therefore, the organizers will challenge your mind
and body.
A novelty, introduced at
the 35th annual EMHG Meeting
are subsidized students´ tickets.
Furthermore, the EMHG awards
the best clinical presentation as
well as the best basic research at
the conference. Young scientists
or researchers new to the field
are especially welcome to join the
conference.
For more information and
to register, visit www.emhg.org.

