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The conference presenters include
Victor Neira, MD, Children’s Hospital of
Eastern Ontario in Ottawa; Kevin Nolan, MD,
Biopsy Director, Ottawa Civic Hospital.
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Are you a medical professional who
needs to further prepare for a malignant
hyperthermia (MH) episode in your OR?
Are you a health care student who may
be familiar with MH but has not experienced an actual case or even a mock
drill? Or are you a member of the public
who suspects that your family may be
susceptible to MH?
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Ottawa, Canada,
Mount Dora, Florida, Host
MH Mini-Conference This Summer
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JUNE 25, MOUNT DORA, FLORIDA
The Malignant Hyperthermia Association of
the United States (MHAUS) in memory of
Vincent Groetzner is presenting the conference on Saturday, June 25, 2011 from 10:00
am - 4:00 pm at the Lake Receptions, 4425
Highway 19A, Mount Dora, FL.
The conference presenters include
Mary Theroux, MD, Alfred I. DuPont Hospital
for Children; Andrew Herlich, MD, UPMC
Mercy; Deanna P. Steele, Magee Women’s
Hospital Center for Medical Genetics; and
Daniel Chartrand, MD, Montreal Neurological Institute and Hospital.
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If you answered yes, or even maybe, to any
of these questions, an MH mini-conference
will be extremely beneficial to you.
Two MH mini-conferences this
summer will provide medical and scientific
updates, with an opportunity to ask questions of MH experts, as well as patients and
their family members who have experienced
the effects of MH. Lunch included.

ww

JUNE 4, OTTAWA, CANADA
The Malignant Hyperthermia
Association of the United States
(MHAUS) in conjunction with MH
Investigation Unit Department
of Anesthesiology, Ottawa
Hospital are presenting the
conference on Saturday,
June 4, 2011 from 9:30
am - 4:00 pm at Otttawa
Hospital Civic Campus,
Amphitheatre first floor,
Main Entrance, 1053
Carling Avenue, Ottawa,
Ontario, Canada.

For additional information or questions
contact Fay Viera at MHAUS by phone at
1-800-986-4287, fax 607-674-7910 or email
fay@mhaus.org
See page 3 for registration information.
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Executive’s Corner ...

MHAUS Continues Reaching Out

Steven V. Napolitano, Esq.
Secretary
Joseph R. Tobin, M.D.
Treasurer
Dianne Daugherty
Executive Director
Gloria Artist
Hotline Coordinator
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• Videoclip of an actual CHCT test has
been placed on the MHAUS website, in
multiple languages, to better inform patients as to what can be expected if there
is need to determine MH susceptibility.
Another short video, developed through
the benevolence of one of our major
MHAUS funders, shares the history of
MH and MHAUS, including interviews of
key players in MHAUS and with people
who have had to deal with MH either as a
patient or medical professional.

Fay Kellogg
Fulfillment Administrator
Nicole Viera
Database Administrator

Michael Wesolowski
Public Relations/Project Coordinator

Malignant Hyperthermia (MH) is an
inherited muscle disorder which, when
triggered by potent inhalation anesthetics and succinylcholine, may cause a
life-threatening crisis. The incidence of
MH is low, but, if untreated, the mortality
rate is high. Since the advent of the antidote drug, dantrolene sodium, and with
greater awareness of the syndrome, the
mortality rate has decreased. Great advances in our understanding of MH have
been made since it was first recognized
in the early 1960s, but the nature of the
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 2011 by MHAUS
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Sharon Dirksen, PhD
Scientific Officer

• A Transfer of Care Guideline was developed through the joint efforts of MHAUS
and the Ambulatory Surgery Foundation
to assist ASCs work through their plans
for the transfer of a patient experiencing
MH to an emergency room at a nearby
hospital. The guideline clarifies what the
focus areas should be and how to determine ways to either improve or develop a
plan to keep patients safe from harm.

• An MH genetics study discovered 13
new MH variants.

m

Stanley Caroff, M.D.
Vice President – Director of NMSIS
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Sheila Muldoon, M.D.
Vice President, Scientific Development
(MHAUS/NMSIS/Registry)
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Ronald J. Ziegler
Vice President
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FOR MHAUS
Henry Rosenberg, M.D., CPE
President

There have
been a lot of
changes and
growth going
Dianne Daugherty
on within the
MHAUS Executive Director MHAUS organization. A few of
the milestones we have accomplished in
only the last few years:
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Editorial Advisory Panel
Scott Schulman, M.D.
Henry Rosenberg, M.D., CPE
Barbara Brandom, M.D.
Cynthia Wong, M.D.
Lena Sun, M.D.
Ronald J. Ziegler
Sharon Dirksen, PhD

ing Scientific Conference in Pittsburgh,
PA, at the UPMC-Mercy site. Funding
for this conference was made possible
in part by a grant from the National
Institutes of Health (NIH), with contributing funds from the National Institute of
Arthritis and Musculoskeletal and Skin
Diseases (NIAMS) and from the Office
of Rare Disease Research (ORDR).
UPMC-Mercy also contributed not only
with a wonderful location for the event,
but also through significant monetary
support … wow!

l

“In the middle
of difficulty lies
opportunity” –
Albert Einstein

EDITOR
Brian Kamsoke

• The MHAUS Board of Directors broadened its base of expertise by asking
Bonnie Denholm, MS, BSN, RN, CNOR
to join our efforts and help us incorporate programs that will be of specific
interest to nurses as an MHAUS board
member. We are also looking to bring in
others to join our board who have demonstrated a strong interest in MH education, like the AANA for one.

ce.

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.

• MH Mini-conference held in Toronto,
Canada, last fall and another being
planned for Ottawa this coming spring
with a lot of help from the MH investigation unit personnel. This is a strong start
to our drive to bring MH educational
materials to our Canadian customers and
friends. We continue to hold MH Miniconferences in the United States as well
and will travel to Florida this June.
• This past spring MHAUS and the
UPMC-Mercy Hospital hosted an excit-

• A number of MH brochures have been
combined into one robust resource, reviewed and blessed by the Professional
Advisory Council (PAC) and entitled
“Who Needs a Non-triggering Anesthetic?” MHAUS staff developed the idea
and handled its coordination to bring it to
fruition.
• Another ingenious tool developed and
designed by staff with the oversight of
the MHAUS PAC was the MH Mock
Drill Kit, designed to meet the need of
customers looking for a way to assure
they are “Prepared for MH” and achieve
the criteria set forth by MHAUS. This
tool has been very positively received
and continues to fly off the shelves at
astounding speed. We are investigating
updating the video portion and hope to
make an improved product available in
the very near future … watch for it!
• See page 6 for yet another milestone!
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Register Now For
MH Mini-Conference
JUNE 4, OTTAWA HOSPITAL
Registration Fees

Registration .....................$35.00
(no credits available)
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JUNE 25, FLORIDA
Registration Fees
(credits available)
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MHAUS Scientific Officer Sharon Dirksen meets with visitors at the
MHAUS booth during the Association of PeriOperative Registered
Nurses conference in Philadelphia, PA, March 21-23, 2011. Approximately 10,000 nurses attended the three day conference. The
MHAUS booth was very busy.
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MHAUS accepts: Check, Credit
Card (American Express, Visa,
Mastercard or Discover). For additional information or questions:
Contact Fay Viera at MHAUS by
phone at 1-800-986-4287, fax to
607-674-7910 or email
fay@mhaus.org
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On or before May 31st.....$50.00
After May 31st..................$60.00
Patients/Family
Members by May 31.........$25.00
3 or more Family
Members by May 31.........$60.00
Healthcare
Students by May 31.........$45.00
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The number of cases performed
each year at each ASC ranged
from 900 - 16,500.
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The number of patient transfers
over the past year ranged from
0-25, with only one of the transfer
patients suspected to have MH.
About one-third of responders indicated general anesthetics (GAs)
were used in up to 25% of cases;
about one-third of ASCs indicated
GAs were used in 51-75% cases;
about one-quarter of responders
indicated GA use in 26-50% of
cases; about one-eighth indicated
GA use in 76-100% of cases.

About 40% of responders indicated they have reviewed/revised
existing agreements with their
receiving facility, while approximately 56% took no action in this
regard. One responder developed
a new agreement.

nu

A majority of responders (~78%)
did not contact transport services;
of those who did (~15%), one indicated their ASC will include EMS
in their MH drills.
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A majority of those responding
(~74%) indicated they have reviewed/revised an existing emergent MH transfer plan. Only two
responders initiated a new plan.

r
w. ea

Patients with malignant hyperthermia experience an exaggerated metabolic response
when exposed to volatile
anesthetic gases and succinylcholine. The minimum
concentration of anesthetic gas
needed to trigger a malignant
hyperthermia crisis in humans
is unknown and may remain so
because of the inherent risks
associated with studying the
complex nature of this rare and
lethal genetic disorder. The
Malignant Hyperthermia Association of the United States provides specific instructions on
purging anesthesia machines
of volatile agents to reduce
the risk of exposure. However,
these recommendations were
developed from studies of older
generation machines. Modern
anesthesia workstations are
more complex and contain
more gas absorbing materials. A review of the literature
found the current guidelines
inadequate to prepare newer
generation workstations, which
require more time for purging
anesthetic gases, autoclaving or replacement of parts,
and modifications to the gas
delivery system. Protocols
must be developed to prepare
newer generation anesthesia
machines. The full article
appears in the January 2011,
Vol 114, No. 1 issue of Anesthesiology.

A Transfer of Care Guidelines
(TOCG) questionnaire was sent
out about two months ago to over
113 facilities that purchased the
guidelines. Reminders were sent
numerous times to increase the
number of responses returned.
A total of 29 Ambulatory Surgery
Centers responded: approximately
a 25% response rate.

Most facilities (~92%) conduct annual MH drills – one indicated their
facility conducts quarterly drills!

ce.

Kim, Tae W. M.D.; Nemergut, Michael
E. M.D., Ph.D., Section Editor(s):
Warner, David S. M.D.

Survey Results Speak To Value
Of “Transfer Of Care Guidelines”
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Preparation of Modern Anesthesia Workstations for
Malignant Hyperthermia–
susceptible Patients: A
Review of Past and Present Practice

A majority of responders (~74%)
have reviewed/revised existing
report forms. One responder developed a new report form.
A majority of responders (~67%)
reviewed their MH cart/dantrolene
supply contents; one responder
indicated this review is part of a
monthly checklist.
Other Data
All responders were from ASC
facilities, varying in specialty (opthalmology/orthopedics/otolaryngology/GI/plastic surgery) as well
as multi-specialty.

A majority of ASCs are located in
suburban areas, within 10 miles
from receiving facility.
As an improvement to the TOCG,
one ASC suggested development
of a template for transfer charting.
Overall, the TOCG served as an
impetus for ASCs to review and
update their existing plans, resources, and procedures. While
they did not generally develop new
plans or agreements, considerable
attention was paid to reviewing
and revising their reporting forms.
The Transfer of Care Guideline
is available for $55.00 each,
including shipping. To order
please contact MHAUS at P.O.
Box 1069, Sherburne, N.Y. 134601069; call 607-674-7901, or visit
www.mhaus.org. Also available
through the ASC Association at
www.ascassociation.org.
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anesthesia; however, experience
shows us this outcome cannot be
guaranteed. The wise anesthesiologist acknowledges this preoperatively, although many parents
may not choose to discuss their
fears and the risks of anesthesia
on the day of surgery.

When a patient is injured or dies
during anesthesia care, both
the family of the patient and the
health care providers suffer. The
family needs to know what happened. The family can benefit
from personal contact with the
involved physicians. Apology to
the injured is very important. The
health care providers must report adverse events. Systematic
review of adverse events can
provide improved patient safety.
Mechanisms exist to support the
health care providers recovering
from these potentially devastating
experiences, but useful support is
often not immediately available.

Large, retrospective, and prospective studies document a low
incidence of morbidity and even
less mortality in healthy children
undergoing anesthesia for elective
surgery. It is commonly said that
the chance of injury during anesthesia is less than that during the
car ride to the hospital. But unanticipated bad things have happened. Minor events, significant
injuries, and deaths related to the
administration of anesthesia are
more common in younger, sicker
pediatric patients, and notably
in emergency surgeries. While
the risk in some patients is inherently higher, cardiac arrest has
occurred during elective surgery
in apparently healthy infants and
children. Postoperative neurologic dysfunction may occur for
no apparent reason. The Institute
of Medicine (IOM) reported that
up to 98,000 Americans die each
year because of medical error, a
number not often disputed.

m
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Revonto puts time on your side.
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Parents want guarantees that their
child will be safe. Parents want to
know that the people protecting
their child’s life are well educated,
qualified, empathic, conscientious,
enthusiastic, and able to remain
focused on the patient at all times
in the operating room. Parents
want to know that the people protecting their child are not ‘high’ on
drugs, sleep deprived, or taking
short cuts. Their last words to us
repeatedly are ‘take care of my
baby’. Pediatric anesthesiologists,
many of whom are also parents,
want to protect their patients from
harm. In most circumstances,
there is no noticeable change in
the pediatric patient a few days
following minor surgery and

nu

PD
FC

r
w. ea

t
an e!

5
co T

ria

Editor’s Note: The following is a
summary of the article appearing in
the journal Pediatric Anesthesia
authored by Dr. Brandom, Dr. Callahan, and Ms. Micalizzi. Read the
full article by visiting http://onlinelibrary.wiley.com/doi/10.1111/j.14609592.2010.03513.x/full

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” in the lower
left of the patient
or professional
section, located
just above the
“Facebook” link.

l

Article Asks What Happens
When Things Go Wrong?

What happens to the family of the
injured pediatric patient and to the
health care providers after such a
bad event? Are there predictable
behaviors? Are injuries permanent
for more people than the patient?
What can be done to promote
recovery from catastrophic loss
for the family of the injured patient
and for the health care providers
intimately involved?

Reverse the Crisis
with Revonto

(877) 411-USWM (8796) | www.revonto.com
Important Safety Information
Revonto is indicated, along with appropriate supportive measures,
for the management of fulminant hypermetabolism of skeletal
muscle characteristic of malignant hyperthermia crises in patients
of all ages. It 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. Malignant
hyperthermia is life threatening and requires immediate medical
attention and treatment. Fatal and non-fatal liver disorders of an
idiosyncratic or hypersensitivity type may occur with dantrolene
sodium therapy. There have been reports of thrombophlebitis
following administration of intravenous dantrolene. There have
been rare reports of urticaria and erythema possibly associated
with the administration of i.v. dantrolene sodium.
CONTRAINDICATIONS: None.

REVO - 102; ISS 11-10
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MHAUS Buys & Moves Into New Building
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to see an old building brought
back to active life.
If you are passing through
Sherburne sometime in the future,
please stop by and visit us on the
corner of 1 North Main Street! We
would love to see you and show
you around. There is already
interest in the apartments, so we
may not be able to show you them
directly, but we will have plenty of
pictures to share just the same.
MHAUS continues to move
into the future. Hold on to your
hats and join the forward momentum with us! Become a member
and share your input on ways we
can impact even more the patient
safety issues you deal with everyday!
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In my estimation, the biggest
jump of faith the MHAUS Board
of Directors and I have made is
to purchase an anchor building
in Sherburne, NY, to house the
MHAUS administrative offices and
use the funds we were paying in
rent into something that will solidly
build the organization’s assets
over time.
The purchase of the 4,611
square foot, 1800s brick building
was negotiated to a very good
price. Renovations for staff offices (allowing for expansion), and
development of the third floor into
apartments to bring in continuous revenue towards becoming a
self-sustaining organization, will
be completed in the first quarter of
2011.
Due diligence was completed to assure soundness of
the building and suitability for the
business; renovation expenses
were anticipated as best as we
could. New York State Code
Enforcement required us to add
additional safety features that had
just been implemented assuring
the building remains a sound investment for MHAUS’ future in the
country, state, and worldwide. We
have now reached a point where
we need to be a recognizable asset to our immediate community
in much the same way we are
already recognized by the worldwide medical community – and
that is quite an achievement, and
a challenge!
Work began to dramatically change the look in many
areas of the building in early February, and now, in mid March, we
are moved in and completing the

final renovations. We are working through the floating sawdust
and the pounding hammers, and
relishing each step closer to the
end.
Watch our website for pictures as we finish the renovations.
Of note, we found 200-year-old
brick when tearing out walls and
saved it to make it a feature of
our new digs. Nikki and Fay have
multiple windows and our MHAUS
banner is proudly displayed at the
street level.
There will be more changes shown on our website and, after April, when we plan to hold our
Open House. Sherburne’s mayor
is anxious to see what we have
done and the residents are happy

t
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by Dianne Daugherty
MHAUS Executive Director

Pictured above is the new building bought and now occupied by
MHAUS. The “sold” sign in the window has since been replaced
by the MHAUS banner. Located at 1 North Main Street in Sherburne, New York, the building includes two apartments which will
be rented out to generate additional income for MHAUS. Watch the
MHAUS website for more photos in coming months as the rennovations near completion.
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Hospital Cited For Lack Of Dantrolene

m

5
co T

ria

l

determined Loma Linda University
Medical Center’s governing body
failed to ensure that proper protocol was being followed by staff at
the hospital’s transfer center.
Further, the hospital’s
existing system of having a nurse
determine which patients would
be transferred resulted in some
patients being turned away and
delays in the transfer of other
patients, they said.
“The cumulative result of
these failures was that the (hospital’s) quality assurance program
did not ensure high quality health
care and a safe environment
throughout the facility,” the report
said.
“We changed our transfer
process because really it was a
misunderstanding of the emergency-department-to-emergencydepartment transfer process,”
Pappas said.
Regarding the stockpiling
of dantrolene, Loma Linda University Medical Center’s plan of correction calls for the recommended
amount of the drug to be stocked
at all times at the hospital’s three
off-campus surgery centers. In addition, the hospital has implemented a new transfer center policy
that calls for any hospital wanting
to transfer patients to the university medical center first identify the
patient as having an emergency
medical condition.
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LOMA LINDA - The University
Medical Center put patients at
serious risk, a federal agency has
determined after an unannounced
inspection earlier this year.
During the May inspection, the Centers for Medicare
and Medicaid Services, or CMS,
cited two cases of immediate
jeopardy at the hospital, the most
severe penalty a hospital can face
for noncompliance with federal
regulations that can cause serious
injury or death to patients.
In one case, the hospital
failed to have available in its outpatient surgery center the recommended amount of dantrolene, a
muscle relaxant used to treat a
condition called malignant hyperthermia.
Malignant hyperthermia is
a rare condition triggered by anesthetics during surgery that causes
body temperature to rapidly rise.
It can lead to circulatory collapse

and death if not treated quickly.
The recommended timeframe for obtaining a full dose of
dantrolene after a diagnosis of
malignant hyperthermia is five
minutes, but during a mock code
call at the hospital on May 11, it
took 33 minutes for staff to obtain
the full dose, according to the 98page report released Friday.
“That one surprised us a
little bit because the recommendation for dantrolene is not in the
CMS body of regulations,” said Dr.
James M. Pappas, vice president
for quality and patient safety at
the hospital.
He said the recommended
amount of dantrolene, 36 vials,
is actually the preference of the
Malignant Hyperthermia Association of the U.S.
“Personally, I don’t agree
with it, but it certainly doesn’t hurt
anything to go ahead and stock all
those vials, so we did it,” Pappas
said.
In another case cited in
the report, the hospital failed to
have a system in place to properly
evaluate patients with emergency
medical conditions who sought
transfer from other hospitals to
Loma Linda University Medical
Center’s emergency department.
Inspectors with the state
Department of Public Health,
which contracts with CMS to
conduct the hospital surveys,
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Editor’s Note: The following article
appeared in San Bernardino
County Sun and was written
by staff writer Joe Nelson. The
article serves to emphasize the
importance of adequately stocking Dantrolene, as well as having transfer of care guidelines in
place. MHAUS recently published
the Transfer of Care Guidelines
for MH patients. See the article
on page 4 for more details.

In the U.S. and Canada, the MH Hotline is
1-800-MH-HYPER (1-800-644-9737)
Outside the U.S., call 1-315-464-7079
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MHAUS Supports Reimbursement For Patients Of
Genetic Testing In Letter To Insurance Companies
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How are MHS individuals
identified?
Susceptibility to MH is not readily
apparent from a patient’s physical
appearance nor is it detectable
on physical examination. The
majority of MHS individuals live a
normal life unless exposed to triggering agents.
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What is MH and how can it be
prevented?
MH is the genetic predisposition
to a life-threatening syndrome
triggered by commonly used anesthetic drugs. The clinical symptoms of MH such as hypermetabolism, muscle rigidity and damage,
high temperature, and disturbanc-
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Health care professionals must
be well-prepared to diagnose and
treat patients who are experiencing this potentially life-threatening
disorder. In addition, an integral
part of MH preparedness involves
taking steps to prevent its occurrence at the outset. The best way
to prevent an MH episode is to
identify individuals who are MHsusceptible (MHS) and develop
alternate treatment plans for them,
devoid of the use of MH triggering
agents.
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When may genetic testing be
useful and thus recommended?
Genetic testing is useful where
there is a high level of suspicion
that the patient is at risk for an MH
episode based on clinical history
or results of the contracture test
or genetic test (of a family member). This determination is made
through evaluation of the medical
and anesthetic histories of the
patient (and his/her family) by a
physician or genetic counselor. Of
note, MHAUS has access to many
MH experts willing to review medical/anesthetic histories with the
patient and/or their physician, in
order to assist them, if desired, in
making an informed decision prior
to proceeding with genetic testing.

m

With this letter, the Malignant
Hyperthermia Association of the
United States (MHAUS) would like
to take the opportunity to provide
some background information
about malignant hyperthermia
(MH) and genetic testing for MH
susceptibility. As background,
MHAUS is a non-profit organization committed to reducing the
morbidity and mortality from MH
by improving medical care for
those susceptible to MH; providing
support and information for patients; and improving the scientific
understanding of MH. Established
in 1981, our organization has become the key resource for clinical
advice and educational materials concerning the diagnosis and
treatment of MH in the United
States.

physiologic response to a variety
of pharmaceutical agents such as
caffeine and halothane (i.e., the
caffeine-halothane contracture
test, or CHCT). This test, while
extremely sensitive and specific,
is invasive and requires specialized equipment available in a
limited number of centers. Genetic
(DNA) testing is an acceptable
alternative to the contracture test
in certain families.

ce.

Dear Insurance Company
Representative:

es in cardiac rhythm may progress
to serious complications such as
kidney damage, blood coagulation
problems, and cardiac arrest. If
MH is not recognized and treated
rapidly, it is likely to be fatal.
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Editor’s Note: The
following is a letter
written by MHAUS
to insurance companies supporting
reimbursement for
genetic testing.
Patients can download and print a copy of this letter
from the MHAUS website (www.
mhaus.org) on the “patients” page
under “sample letters.”

An individual may be identified as
MHS if he/she has experienced a
clinical MH episode. In addition,
MH is inherited as an autosomal
dominant trait which gives a 50%
chance for each child of an MHS
parent to be affected. As such,
family members of an MHS individual are considered MHS until
confirmatory diagnostic testing
can be performed.
Up until 2005 the only available
test for susceptibility involved a
muscle biopsy done in an operating room, testing muscle for its

Genetic testing is also useful
to confirm the diagnosis of MH
susceptibility subsequent to a
suspected clinical MH episode.
Genetic testing is of value even
though a patient may have experienced a clinical episode of MH
because once a causal mutation
is found in a patient, other family
members can be screened more
easily and less expensively.
continued on page 9

9
Thus, genetic testing may be
recommended in the following
situations:
• The patient has experienced an
almost certain clinical episode of
MH as determined by someone
expert in diagnosing MH, or the
patient has a positive CHCT.
• The patient has an MHS relative who experienced an almost
certain clinical episode as
determined by someone expert
in diagnosing MH, or the MHS
relative has a positive CHCT.
• The patient has an MHS relative
with a known causal mutation.

RYR1 sequencing is usually
performed in a step-wise manner,
examining the ‘hot spots’ where
mutations are most frequent first,
then proceeding to other parts of
the gene if no variants are found.
A partial sequencing approach
may also be chosen to target a
known causal mutation previously
identified in the family.

For the genetic test to be performed, one must first isolate DNA
from the patient’s blood, muscle,
or other tissue sample. The
patient’s DNA is then analyzed for
the presence of RYR1 variants,

m
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How is genetic testing for MH
susceptibility done?
Genetic testing for MH susceptibility is available in two CLIAcertified clinical laboratories in
the United States. The test involves sequencing the skeletal
muscle ryanodine receptor gene
(RYR1). This gene is considered
the primary genetic locus associated with MH susceptibility; that
is, most mutations causal for MH
susceptibility have been found in
RYR1.

What are the benefits of
genetic testing?
Once a causative mutation or
VUS is found, family members
can be tested for that specific
causative mutation or VUS; if
a known causative mutation is
found, the individual is considered
MHS and a muscle biopsy can be
avoided. This reduces the cost
of testing significantly. In addition, the patient who is diagnosed
as MHS now has proof that the
wrong type of medication can kill
him/her. If this patient should
need to undergo surgery, his/her
family and doctors will be aware
of his/her true medical condition
and a possible death or a long
expensive stay in the hospital or
ICU can be averted.

5
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What is the likelihood that
genetic testing will be useful
for a patient?
The likelihood that genetic testing
will be useful (i.e., yield a finding
of interest) for a patient depends
upon the assessment of his/her
risk for an MH episode, as well as
the method of sequencing chosen.
For example, in one study of individuals with positive CHCTs where
RYR1 sequencing was limited
to ‘hot spot’ regions, 25% of the
individuals were found to harbor
causative mutations. However,
in other studies of CHCT positive individuals where RYR1 was
fully sequenced, gene findings
(variants of unknown significance
[VUS] and causative mutations)
were reported in up to 70% of the
individuals.
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Of note, genetic testing may be
recommended in special situations where the patient either
refuses to undergo a CHCT or
where the patient is not eligible
for a CHCT. Such situations may
include cases where the patient
does not meet the age or weight
requirements of the biopsy center;
or after death.

in a separate MHAUS reference
document) would then be required
to confirm a patient’s status with
regard to MH susceptibility.

l

and specifically, for mutations
causal for MH susceptibility.

ria

Continued from page 8

In up to 70% of those who are
MHS, one or more DNA variants
are detected. However, there
are over 300 RYR1 variants that
we know of, and not all result
in a disease or disorder. It has
been clearly determined that 30
are definitely causal for MH; the
significance of the other RYR1
variants is under investigation.
Of note, if genetic testing yields
no finding of interest, MH susceptibility cannot be ruled out. A
CHCT test (described in detail

Finally, prevention is better than a
cure. Once armed with the knowledge resultant from this test, a
patient can choose to pursue risk
evaluation of his/her present or
future children.
Patient Counseling and Consent for Genetic Testing:
MHAUS strongly recommends
that, prior to ordering and performing genetic testing, the following topics be discussed during the
informed consent process:
1. The benefits and potential risks
of genetic testing;
2. Cost of genetic testing;
3. Possible need for CHCT testing;
4. Possible testing of other family
members;
continued on page 10
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LEARN ABOUT MH
Visit the MHAUS website
for MH references material,
FAQs, glossary of terms, and
anesthetics information.

l
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Sincerely,

Henry Rosenberg, MD
MHAUS President
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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 10-11 (October 2010 - September 2011) in
memory of Lila and Jerry Lewis. We are most grateful for their support
and special tribute gifts.
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VISIT THE MH MESSAGE
BOARD ONLINE
Communicate with other MHsusceptibles at www.mhaus.
org.

m

Finally, if approved by the patient,
the test results will be shared with
the North American Malignant Hyperthermia Registry, a subsidiary
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CONSIDER REGISTERING
WITH THE NAMHR
The North American Malignant Hyperthermia Registry
maintains a central data
base of patients with MH
susceptibility.

For further information regarding
malignant hyperthermia and bibliographic information concerning
genetic testing, please feel free to
contact us at 607-674-7901.

5
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All patients who had a positive genetic test will be advised to wear
a medical identification tag and to
advise other family members that
they too may be at risk and should
be evaluated.

r
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SEND A LETTER TO YOUR
LOCAL HOSPITAL(S)
MHAUS provides sample letters you can submit to your
local hospital(s) alerting them
of an MH-susceptible living
in the area.

In addition, MHAUS recommends
that the results of genetic testing
be explained to the patient by a
genetic counselor or other appropriate health care professional.

of MHAUS. The Registry is essentially a database of information
about MH episodes, providing a
clinical correlation between clinical history, genetic, and biopsy
test results (if available). The
Registry provides a place where
patients/families and their health
care professionals can retrieve
valuable medication information,
communicate and store important
medical histories relating to the
risk for MH.

ce.

GET A MEDICAL ID TAG
The Medical ID Tag, developed by MHAUS, is engraved with an ID number,
the words “MH-susceptible”
and other conditions or allergies, as well as the 24-hour
MH Hotline number. Medical
professionals will have direct
access to Hotline Consultants and important patient
information in the event of
an emergency.

5. Risks of MH during surgery or
without anesthetics;
6. Clinical implications for future
anesthetics in MH positive
individuals.
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I’ve Been
Diagnosed as
MH Susceptible
– What Do
I Do Now?

Continued from page 9

Life Benefactors
Dorothy Glassman
Gregory Lewis Glassman
Jacey Lila Glassman
Marilyn Lewis Glassman
Dr. Joseph Sugerman
Bob & Dianne Winters
Patrons
Brad & Julie Shames
Sponsors
Arline A. Hammer
Allen Jacobs
Gloria Leonard
Erven Tallman
Donors
Larry & Linda Blumenfeld

Doug Braun
Sheldon Querido
Bill Rouse
Friends
Gail Adler
Anne & Philip Altman
Sam Birnbaum
Randee martinLeffler
Rikki Orloff
Beverly Reef
George Trustman
Muriel Birnbaum
Honoraria
Honor of Marilyn Glassman’s and
Jacey Haye’s birthday – by Bob &
Diane Winters
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MHAUS has help available for the MH-susceptibles
who have no insurance or cannot afford to purchase a
medical ID tag.
The Sandi Ida Glickstein Fund was established for
the purpose of providing free ID tags for MH-susceptible
patients who qualify.
To take advantage of this program, please send us
a letter indicating why you would like MHAUS to provide
you with a complimentary ID tag.
The goal of the free ID tag program is to ensure the
safety of MH-susceptibles during an emergency situation
and to prevent a tragic outcome from MH.
For further information, please contact MHAUS at
P.O. Box 1069, Sherburne, N.Y. 13460-1069; call 607674-7901, or visit www.mhaus.org.
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Yes!

Every MH-Susceptible Should Wear
A Medical ID Tag
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Have you visited us
lately? Log on to
www.mhaus.org
to get the latest
information on MH,
order materials,
post a message to
the bulletin board
or learn about the
“Hotline Case of
the Month.”

r
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I want to support MHAUS in its campaign to prevent MH tragedies
through better understanding, information and awareness.
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A contribution of: ❑ $35 ❑ $50 ❑ $100 ❑ $250 ❑ $500 ❑ $1000 (President’s Ambassador)
or ❑ (other amount) $ ___________, will help MHAUS serve the entire MH community.
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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: _______________________________________________
Expiration: ___________________________

MHAUS Happenings, Events and Notices

l

q EMHG Annual Meeting
The 2011 European Malignant
Hyperthermia Group (EMHG) Annual Meeting will be held in Nijmegen, Netherlands from June 8th
until June 10th. The dates are just
before the Euroanaesthesia 2011
meeting in Amsterdam (June 1114). For more information visit the
EMHG websiteå at www.emhg.org.
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q Upcoming Meetings Where
MHAUS Staff Will Be Available
AACN-NTI, April 30 - May 5, Chicago, IL; ORNAC, May 8-13,
Regina,Saskatchewan, Canada;
ASCA, May 11-14, Orlando, FL;
AANA, August 6-10, Boston, MA.
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MHAUS
P.O. Box 1069
Sherburne, NY 13460-1069
www.mhaus.org

q We Want To Hear From You
Let us know how you think MHAUS
can better serve you. Call 607674-7901 or email info@mhaus.org.
Your comments and suggestions
are important.
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q Sheila Muldoon Receives
2011 Carol Johns Medal
The Uniformed Services University of the Health Sciences
faculty senate selected Dr.
Sheila Muldoon for the 2011
Carol Johns Medal. She will be
officially presented as the medalist at the USU Commencement
on May 21. Dr. Muldoon is the
vice president, Scientific Development (MHAUS/NMSIS/Registry). MHAUS congratulates
Dr. Muldoon for this well earned
honor.
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q Transfer Of Care Guidelines
Now Available
MHAUS joined forces with the
Ambulatory Surgery Foundation
(ASF) in developing Transfer of
Care Guidelines for MH Patients.
Together, the two organizations
worked to identify a panel of
experts representing key medical
specialties at critical points along
the transfer continuum, including clinicians and administrators
specializing in patient care at
ASCs, anesthesia care providers, an emergency medicine
physician, emergency medical
technician, and of course, experts
in MH. The Transfer of Care

Guideline is available for $55.00
each, including shipping. To
order please contact MHAUS at
P.O. Box 1069, Sherburne, N.Y.
13460-1069; call 607-674-7901,
or visit www.mhaus.org. Also
available through the ASC Association at www.ascassociation.
org.
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❑ THANKS! MHAUS is grateful for the financial support of the
following State Societies of Anesthesiology: Alabama, California,
Maryland, and Michigan. Call the
MHAUS office to ask how your
group can join their ranks!

