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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, California,
Maryland, and Michigan. Call
the MHAUS office to ask how your
group can join their ranks!
q Why Should You Put Your
Name In The North American
MH Registry?
If a person knows they have MH,
or if they think they might have
MH, then they may want to have
their name in the Registry. This
could happen when there is MH
in the person’s family or when the
individual has had an incident.
The NAMHR provides researchers with information to determine
how MH presents itself, how it is
diagnosed, how it is treated, and
how it responds to that treatment.
Each case that is entered into the
Registry increases the knowledge
available to researchers working

MHAUS
P.O. Box 1069
Sherburne, NY 13460-1069
www.mhaus.org
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on MH treatment and diagnosis. If you wish to be registered
in the NAMHR, or would like to
know if you are already registered, please contact Dr. Barbara W. Brandom, Michael Young,
or Kristee Adams at 1(888)
274-7899.
q Every MH-Susceptible
Should Wear A Medical ID Tag
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 MHsusceptible 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-suscep-

tibles during an emergency situation and to prevent a tragic outcome
from MH. For further information,
please contact MHAUS at P.O. Box
1069, Sherburne, NY 13460-1069;
call 607-674-7901, or visit www.
mhaus.org.
q Revised MH Crisis Poster &
Pocket Card Now Available
MHAUS has updated our very popular Crisis Poster and Pocket Card
for emergency MH therapy. Contact
MHAUS at 800-986-4287 or visit
www.mhaus.org for your copy.
q Honor Your Anesthesia Care
Provider
MHAUS would like to thank
Charles and Anne Meyer for their
very generous donation through
our “Honor Your Anesthesia Care
Provider” program to recognize the
devoted patient care and medical
expertise of Drs. Denise Wedel
and Joseph Tobin.

After 30 Years, MHAUS
Continues Looking Forward
Alone we can do so little; together we can do so
much - Helen Keller
by Dianne Daugherty
MHAUS Executive Director
At MHAUS’ August 2011 Annual Strategic Planning Meeting, the Board performed a check-up
on the health of the organization to assure our
small non-profit organization is in line with today’s
world. We will institute “good business practices”
to move forward into new areas, some initially
expressed by our founders.
For instance, in the 1982 Meeting Minutes, it
was discovered that there was a distinct interest
in allowing formation of Chapters within MHAUS.
We are now putting this idea into action with new
tools made available in our “in the cloud” software that offers the development of “grass roots”
Chapters comprised of individuals with a strong
interest in voicing their concern, wherever they
are, that malignant hyperthermia must be
prepared for and understood through
education and training. Without the
present technology, this was not possible.
In the coming year and beyond,
we will make better use of Internet
options. MH education will be available online, often with credits
attached, on CMEZone, and the
MHAUS website. The present
MH In-service Kit is being
updated and will be offered
in a multimedia format with
animated graphics and algorithms and a simulated MH
event to highlight its emergent nature. We are determined
to increase the number of the
ever popular “Let’s Save a
Life” Mini-conferences across
North America, and encour-

age anyone who is interested in hosting one in
their city to contact the office and speak to Fay
Kovack to work out the details.
Our interest in the area of MH genetics remains strong, yet we realize there is a long way
to go to identify all causative mutations for MH.
This area of research offers promise to enhance
the knowledge of recognizing the signs of MH,
and may uncover improvements to healthcare by
sharing evidence for better patient care. The North
American MH Registry of MHAUS (a.k.a, “the
MH Registry”) holds important data on MH from
patients who have shared their family history to
help in the research side of MH. We continue to
encourage those who feel they have MH in their
family to contact the Registry for further insight.
The Registry group has published many
articles – the most recent “Complications Associated with the Administration of Dantrolene from
1987-2006” appearing in the journal Anesthesia
and Analgesia – and continues with a manuscript
being prepared by Dr. Brandom on a molecular
genetic study, awaiting confirmatory work in the
lab.
An important manuscript, coordinated by
MHAUS Scientific Officer Sharon Dirksen, has
been published in Anesthesia and Analgesia, en-
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Malignant Hyperthermia (MH) is an
inherited muscle disorder which, when
triggered by potent inhalation anesthetics and succinylcholine, may cause a
life-threatening crisis. The incidence of
MH is low, but, if untreated, the mortality
rate is high. Since the advent of the antidote drug, dantrolene sodium, and with
greater awareness of the syndrome, the
mortality rate has decreased. Great advances in our understanding of MH have
been made since it was first recognized
in the early 1960s, but the nature of the
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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Continued from front page
titled “Future Directions in Malignant Hyperthermia Research and Patient Care,”
it shares significant discoveries made at
the MHAUS Scientific Conference held in
Pittsburgh, PA, in April 2010.
With thoughts toward the future, we
are beginning to consider working with
the National Center for Biotechnology
Information (NCBI), a government-funded
national resource that advances science
and health by providing access to biomedical and genomic information. We feel
a joint effort with NCBI may allow MHAUS
to become a stronger player in leading
the effort to help scientists, clinicians, and
patients learn more about their risk for
MH susceptibility when genetic variants of
unknown significance are found.
MHAUS has become a valuable reference on MH preparedness within various
regulatory and accrediting agencies, and
we recognize the importance of this level
of confidence. In order to assure we
protect that level of trust, we will make it
a point to apply additional quality control
measures that address any statement,
recommendation, consensus statement,
or guideline developed by our MH experts. The process will be transparent and
the supporting evidence defined.
We will place a major focus on the
MHAUS website and its ability to meet our
customers’ needs. Very shortly, anyone
visiting the site will experience a “new
look”. We strongly suggest you fill out
the initial short registration and create a
profile, so that your future visits will be
more meaningful. The navigation should
be easier, the search feature more robust,
and access to information and options
more convenient. Also, it will be easy for
those interested to become members or
make online donations, which we truly appreciate!
We welcome any feedback to improve
the process. As with most websites, we
anticipate a continually evolving site in
order to meet our customers’ present and
future needs. We count on you to let us
know what those needs are!

Together, the founders of MHAUS were
able to create a non-profit organization
with a basic premise of saving patients’

lives by sharing knowledge and research
on MH to make those involved empowered.
In 1981, we began with $500 “in the
bank,” and in the past fiscal year, our
forecasted budget to drive the mission
of MH education, research and patient
safety was nearly $793,000. The organization’s initial meeting was held in
Dr. Rosenberg’s office in Philadelphia.
Now we hold meetings in locations that
accommodate up to 30 attendees. We
recently purchased a 200-plus year-old
cornerstone brick building in Sherburne,
NY, as home to MHAUS and its staff.
The founders set forth the solid base
for the organization through the Articles of
Incorporation and By-laws. This groundwork has served us well, but as we have
expanded in size and influence, so must
our by-laws to meet today’s needs; thus
they are going through a transformation
process to offer enduring support to the
organization in future years.
Some things and people remain,
thankfully. To name just a few of these
extremely dedicated individuals: Dr.
Henry Rosenberg, one of the original
forward-thinkers, has been President
of MHAUS for several years now; Dr.
Gerald Gronert was on the Professional
Advisory Council, and remains a fountain
of knowledge and unbelievable source
of MH references. There are many others, such as Drs. Muldoon and Caroff,
to name just a few who, over the years,
have helped MHAUS grow and develop
the reputation that MHAUS is the place
to go for information on MH and MH-like
disorders. The MH Hotline was one of the
first “needs” addressed by our founders
and still remains one of our strongest programs to date. With this solid footing in
place and a committed board of directors
focused on moving forward, we continue
to achieve challenging and major goals.
Together we can do so much. Encourage others to become MHAUS members, become part of the various online
groups that best suits your personal
agenda, and support our MH educational
efforts through contributions or participation in our 30th Anniversary year events!

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

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

q MasterCard

q Discover

q American Express

Name on card:_______________________________________________________________________
Credit Card Number:_________________________________________ Expiration Date____________
Signature:__________________________________________________________________________

Yes!

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: _______________________________________________
Expiration: ___________________________
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Glossary of
MH-related
Terms

Contracture test – This is the test that is
used to determine a patientís 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.
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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
cuases 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.

Overview Of Drug-Induced Hyperthermic Syndromes Other Than MH
by Henry Rosenberg, MD
President, MHAUS

Stanley Caroff,MD

Director, NMSIS
Professor of Psychiatry
University of Pennsylania School of Medicine

Several syndromes result from a diminution of excess of substances in the brain
responsible for the proper function of
certain neuronal pathways in the brain.
For example, the Neurolept Malignant
Sydrome is related to a deficiency of
dopamine, Serotonin Syndrome to excess
serotonin, Baclofen withdrawal syndrome
to a deficiency of gamma amino butyric
acid. Drugs of abuse such as amphetamines and hallucinogens may act in part
by altering concentrations of serotonin
and other chemicals in the brain as well.
Very little is known about the manner
in which such alteration in brain chemicals that mediate transfer of information
among cells lead to the primary signs of
these syndromes: high body temperature,
muscle rigidity (with or without muscle
breakdown), cardiovascular changes,
increased metabolism and derangements
of acid base balance.
None of these disorders appear to be
related to specific genetic changes and
do not appear to be inherited. However,
it is still a puzzle as to why some patients
develop these potentially life threatening disorders and others do not. Also

unclear in most cases is how to treat the
disorders other than symptomatically and
withdrawal of the offending drug. In some
cases that is easy, but in others it is very
difficult because once the drug is in the
body, it must be eliminated by metabolism
and some of the agents are long lasting.
Specific drug treatment is also based
mostly on empiric observation. Sedative
types of drugs such as the benzodiazepines (such as diazepam, midazolam)
are helpful in many cases. In the NMS,
bromocriptine, a drug that promotes dopamine release has been found to be of
value. In other cases dantrolene has been
shown to help manage the hyperthermia
and other signs. Dantrolene is known to
non-specifically lower body temperature in
a variety of conditions, probably because
the drug reduces muscle metabolism
by blocking calcium related intracellular
activation of muscle contraction. Not
all of these drug induced hyperthermic
syndromes are well known to clinicians
– first, because they are uncommon, and
second, because the manifestations may
be subtle.
Emergency medicine doctors and intensive care doctors and nurses are generally the ones who treat those patients
with the most florid forms of the disorder;
however, neurologists and psychiatrists
are also well aware of the disorders. Pain
doctors and rehab medicine doctors are
probably most aware of the Baclofen with-

drawal syndrome. From time to time, the
MH Hotline Consultants are called on to
provide advice in the management of one
or more of these conditions. In addition,
a separate panel of experts are available
to assist in the management of NMS, serotonin syndrome, and similar disorders.
(Contact information is available on the
nmsis web site-www.nmsis.org).
Drug-Induced Hyperthermic Syndromes
The maintenance of normal body temperature, or thermoregulation, is essential to
good health. Body temperature is one of
the most tightly regulated vital functions.
Thermoregulation is a complex physiologic process involving different levels
of the nervous system as well as other
body organs and systems. As a result,
there are many steps that can be affected
by drug or toxins, which can seriously
impair regulation of body temperature at
rest or during exertion, and can impair the
normal response to environmental heat
and cold stress. While it is important for
doctors and nurses to be familiar with all
drugs that can interfere with body temperature regulation, there are some drugs
that are known to increase heat production by increasing metabolic activity in
muscles resulting in hyperthermic states
that closely resemble malignant hyperthermia (MH). All of these drug-induced

continued on page 4

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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syndromes have in common the characteristics of elevated temperature, skeletal
muscle rigidity associated with muscle
breakdown (rhabdomyolysis), abnormal
heart rate and blood pressure, changes in
mental status and level of consciousness,
and laboratory findings indicating muscle
hypermetabolism. This clinical picture can
be a medical emergency, with risk of serious medical complications and death.
This brief overview describes some
of the syndromes of hyperthermia and
hypermetabolism caused by drugs and
toxins. These disorders are important for
clinicians, families and patients interested
in MH for several reasons:
•when they occur, especially in surgical
settings, these syndromes can be mistaken for MH;
•as far as is currently known, their occurrence does NOT imply a risk of MH
during future exposure to anesthesia;
•there is also no clear evidence that MHsusceptible patients may be more likely
to develop these drug reactions;
•we don’t know whether these conditions
just look like MH or whether people who
develop them share some common genetic predisposition as there have been
few genetic or other basic studies;

Revonto puts time on your side.

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.
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•these syndromes should be recognized
in their own right because different treatments have been proposed depending
on the triggering drug;
•dantrolene has been proposed in some
case reports as having a non-specific but
positive effect on reducing temperatures
in several of these conditions, but this
has not been proven.
Neuroleptic Malignant Syndrome (NMS)
NMS occurs in about 0.02% (2/10,000) of
patients who are treated with neuroleptic
drugs that block the activity of the chemical dopamine in the brain.1 These drugs
are used to treat people with psychotic
disorders. NMS may also result from
treatment with other “hidden” neuroleptic
drugs used in medicine, such as some
drugs used to prevent nausea. The
sedative drug haloperidol, which is still
used frequently for sedation in the critical
care setting, is associated with NMS in a
significant number of patients. Patients
who develop dehydration, exhaustion,
agitation, or catatonia have a higher risk
of NMS after taking these drugs. NMS is
more likely to occur if patients had previous episodes or are given large doses of
neuroleptic drugs by injection. NMS may
develop within hours, but usually takes
days to develop. Most cases occur within
one to two weeks after drugs are started.
The typical signs of NMS are high
temperatures (hyperthermia), muscle
rigidity with tremors, altered consciousness, and changes in vital signs. Laboratory abnormalities, including muscle
enzyme elevations (creatine kinase),
acidosis and hypoxia, are common. There
is no single laboratory test to confirm
the diagnosis of NMS, but a thorough
medical evaluation is essential to exclude
other serious medical conditions. Several lines of evidence strongly implicate
drug-induced blockade of dopamine
receptors in the brain as the primary triggering mechanism in the occurrence of
NMS. In-vitro muscle contracture tests in
patients with NMS have been negative for
MH-susceptibility, NMS patients and family members have had anesthesia without
adverse effects, and there have been only
a few inconsistent case reports of genetic
predisposition. These findings suggest
that NMS and MH are different disorders.
Once triggering drugs are withheld,
most NMS cases resolve within one to
two weeks, although patients may have
prolonged symptoms if long-acting drugs
are administered. A few patients develop
a residual catatonic and parkinsonian
state that can last much longer unless
electroconvulsive therapy (ECT) is administered. NMS is still potentially fatal in
some cases if not recognized early and
treated effectively.
Treatment consists of early diagnosis, discontinuing neuroleptic drugs

and supportive medical care. Valium-like
compounds (benzodiazepines), dopamine
agonists, dantrolene and even ECT have
been advocated in clinical reports, but
rigorous studies comparing these agents
have not been done and may not be
possible because NMS is rare and often
resolves after drug discontinuation. For
additional information about the diagnosis
and management of NMS, the Neuroleptic
Malignant Syndrome Information Service,
a subsidiary of MHAUS, offers access to
educational material and email access
through its website (www.nmsis.org).
Parkinsonism-Hyperthermia Syndrome (PHS)
People with Parkinson’s disease (PD) and
related degenerative brain disorders are
at risk for severe fluctuations of muscle
tone. Although muscle rigidity, slowed
activity (bradykinesia), and other symptoms of the disease can be effectively
controlled by drugs, like levodopa, which
increase dopamine in the brain, patients
often develop marked fluctuations in
symptoms after several years of treatment. People with PD also may develop
a Parkinsonism-Hyperthermia Syndrome
(PHS) that is identical in appearance to
NMS and MH if their anti-parkinsonian
medications are stopped, or during “off”
episodes when the drugs suddenly lose
their effect.2 This typically happens when
anti-parkinsonian medications, especially
levodopa, are stopped due to side effects
or at the time of hospital admission for
an acute medical or surgical condition.
For example, this syndrome has been
reported after surgery in patients with
PD who were told to stop taking their
dopamine medications prior to surgery
and were not restarted fast enough after
surgery is completed. Reports suggest
PHS may occur in up to 2% to 3% of PD
patients after drug cessation, and several
deaths have been reported. Symptoms
develop from several hours to a few days
after drug discontinuation.
Apart from intensive medical and
nursing care, restarting dopamine
medications is vital. If there has been no
alteration in dopamine medication prior
to the episode, other causes should be
sought (e.g., prescription of neuroleptic or
cholinergic drugs, infection, dehydration).
Bromocriptine and dantrolene have been
used in a few cases. However, prevention is most important and the message
should be clear: complete and abrupt
cessation of established anti-parkinsonian
medication in a patient with PD should
almost always be avoided. As in NMS, the
underlying cause of this syndrome is sudden reduction of dopamine activity in the
brain; in NMS this happens because the
patient takes neuroleptic drugs that block
dopamine activity in the brain; in PHS

continued on page 5

Continued from page 8
The patient had developed “probable MH” under general anesthesia
that was successfully treated with
dantrolene. She required dialysis to
lower potassium levels and remove
fluids given during treatment, and
the caller wondered what effect
dialysis would have on further dantrolene doses. We don’t know the
answer to this question: dantrolene
is a small molecule, easily removed
by dialysis, but it is also highly
bound to blood and tissue proteins.
Dantrolene is broken down in the
liver to an active metabolite that can
be removed by dialysis. The HLC
recommended additional dantrolene
if signs of MH returned. Measurement of blood dantrolene levels
is not routinely available. Another

approach might be to measure the
degree of muscle twitch depression
as a measure of the blood dantrolene level.
Hotline calls continue to range
from the simple to the highly complex, especially those involving
ongoing patient management. The
HLC volunteers who take these
calls frequently post them to the
HLC Email Discussion List, both to
take advantage of the enormous
and varied experience of those on
the List, but also as an educational
tool for other HLCs. We all gain
from one another’s comments and
questions. The reward of being part
of this collegial group more than
make up for the responsibilities of
taking Hotline calls, even when the
call is at two in the morning!

MHAUS Seeks Help Receiving
Data From MH Cases Recorded
On Electronic Medical Recorders
In recent years many departments of anesthesiology have
installed an electronic medical record keeper. These record keepers
record physiologic data and also
drug administration continuously
during surgery and anesthesia,
freeing the provider from keeping
written records. In addition the data
that is captured is more complete
and accurate.
Recently an episode of MH
was recorded on such an electronic
medical record and published in the
Journal of Clinical Monitoring and
Computing by Drs.Michael Maile,
Rajesh Patel, James Blum and
Kevin Tremper (A case of malignant
hyperthermia captured by an anesthesia information management
system.Journal of Clinical Monitoring & Computing. 25(2):109-11,
2011 Apr).
The report displays a minuteby-minute progression of the

syndrome (including heart rate,
end tidal carbon dioxide, blood
pressure, etc) and the response to
dantrolene.
MHAUS is interested in receiving copies of similar electronic medical records of actual MH cases.
Of course, the data must not have
any identifier of the patient, including the date the event occurred, or
the state in which it occured. This
data will be shared with our Hotline
Consultants in order to further our
understanding of various presentations of MH. It will be a “snapshot”
of an MH case.
Those who are willing to help
out, please send the data in paper
or electronic format to: MHAUS,
Attn: Dr. Henry Rosenberg, PO Box
1069, Sherburne, NY 13460-1069
or email data to info@mhaus.org.
You can also reach Dr. Rosenberg
with questions through this email.
Thank you.

Meet This
Issue’s Hotline
Consultant
Gregory Allen, M.D., FRCPC
is a staff anesthesiologist at
Providence St. Peter Hospital (PSPH) in Olympia,
Washington, and is currently
the hospital’s Medical Staff
President.
He has been an MH Hotline
Consultant since 1988 and a
member of the Professional
Advisory Council for the
North American MH Registry
since 1999. He was Director
of the North American MH
Registry from 1997 to 1999.
Areas of professional interest have included malignant hyperthermia, adverse
reactions under anesthesia,
pharmacogenetics, and
neuromuscular diseases and
anesthesia.
Dr. Allen has published
extensively and received numerous awards and grants.
He completed his medical
studies at University of Ottawa, School of Medicine,
receiving his MD in 1983 and
FRCPC in 1988.
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MH Hotline Activity: Sept. 2010 - Nov. 2010
By Gregory C.
Allen, MD, FRCPC
During the months
September through
November 2010, 13
Hotline Consultant
(HLC) physicians received 49 calls – 36 for patient case
consultations, and 13 for questions
or advice about malignant hyperthermia (MH) suspect patients.
The HLCs who volunteered for this
interval included Drs. Adragna,
Brandom, Chapin, Gronert, Litman, Millman, Miller, Rosenbaum,
Rosenberg, Skoog, Tobin, Weglinski, and Wong.
Forty calls came from anesthesiologists, with the rest coming from
intensivists, emergency physicians,
internists, and pediatricians. The
calls came from 27 states and one
from Canada. Four calls came from
freestanding surgery centers; the
rest came from hospitals. The HLC
concluded “probable MH” in seven
case consultations. There were no
MH deaths, but one caller asked
about postmortem genetics testing for MH. A patient had died on
induction, or start, of anesthesia
one week earlier in circumstances
that sounded like a severe allergic
reaction, with sudden swelling of
the soft tissues of the airway. The
HLC provided contact information
but doubted that the testing would
be insightful in this situation, since
the clinical description was not one
of MH.
Two “probable MH” cases,
reported one and four days respectively after the episodes occurred,
highlight the spectrum of the severity of MH. In the first case, an obese
49-year-old woman presented with
hypercarbia, or increased carbon dioxide production (pH 7.18, PaCO2
63 mmHg [CO2 in blood], ETCO2
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85 mmHg [CO2 in exhaled air]), and
hyperthermia, or rising body temperature (104° F), after exposure
to succinylcholine and an unknown
volatile anesthetic agent. The volatile agent was stopped, but no dantrolene was given. She recovered
and was referred to Wake Forest
University for further testing.
The second case, in a 19-yearold male, occurred after exposure
to a volatile anesthetic agent, and
included high body temperature
(109.4° F) and intraoperative cardiac arrest. He was resuscitated
and received dantrolene. The call,
from an internist, came four days
after the episode. The patient had
developed acute liver, kidney and
lung injuries, and the caller wanted
to know of any other specific therapy for MH at this point. The HLC
replied that further treatment was
the same as for any other patient
with multiple organ failure.
Why such a difference in outcomes between these two patients?
Both episodes presented at the
end of a surgical procedure. In the
first case, one might expect a more
marked MH response to the combination of succinylcholine and a
volatile agent. But this patient was
a middle-aged woman, while the
second case occurred in a young
male who presumably had a greater
muscle mass. MH occurs more
frequently in young males (75%
of cases in one Registry study);
cardiac arrest is more common in
patients with a muscular body build.
The second patient’s peak body
temperature also was much higher
(109.4° F vs. 104° F); the likelihood
of complications and death rise with
increasing body temperature. It also
is possible that these patients have
different MH genetic mutations, with
one capable of triggering a more
severe response than the other.

Two other cases of “probable
MH” occurred in patients whose
surgery followed motor vehicle
collisions. A 38-year-old male
developed hypercarbia (pH 7.23,
PaCO2 70 mmHg), hyperthermia
(103.1° F), and jaw muscle rigidity
with exposure to sevoflurane and
succinylcholine. Dantrolene and
supportive measures successfully
treated the episode. The second
case involved a 16-year-old female
who received isoflurane for orthopedic trauma surgery. She developed
hypercarbia (pH 7.16, PaCO2 61
mmHg) and hyperthermia (103.1°
F) that responded to dantrolene and
other measures.
Up to 25% of MH episodes
occur during emergency surgery,
especially orthopedic surgery. In
addition, the injury from trauma may
make MH-susceptible muscle more
sensitive to triggering anesthetic
agents.
One caller asked how long
MH-suspect patients should be
observed after uneventful general anesthesia with non-triggering
agents. The caller had an extended
family in their practice that requires
regular GI endoscopy procedures.
The hospital had been holding
them for six hours of observation,
leading to backups in patient flow.
The MHAUS website’s “Medical
Professionals FAQs” recommends
patients be monitored for a minimum of one hour in PACU, then
another hour in a step-down unit.
If the patient is stable they may be
discharged home. This recommendation is based on formal audits
performed by Neil Pollock and colleagues in New Zealand.
Finally, one caller asked about
dantrolene dosing in a patient on
chronic kidney dialysis (a medical procedure that removes waste
and excess fluid from the patient).
continued on page 9

Continued from page 4

this happens because there isn’t enough
dopamine left in the brain of a person
with PD after their dopamine replacement
drugs are stopped.
Serotonin Syndrome (SS)
The Serotonin Syndrome (SS) generally results when two or more drugs that
increase the activity of the chemical serotonin in the brain are taken concurrently,
but it also occurs following overdoses and
during single drug exposure.3 Nearly all
drugs on the market that increase serotonin have been implicated. The drugs
most often associated with severe cases
of SS include the antidepressant drugs
called monoamine oxidase inhibitors
(MAOIs) when they are used in combinations with other antidepressants or certain
pain medications (narcotics) that also
increase serotonin activity (meperidine,
tramadol, dextromethorphan, fentanyl).
Other drugs that increase serotonin
activity and may cause SS, include antimigraine drugs (triptans) and an antibiotic
(linezolid). Methylene blue, a dye that
is used during parathyroid surgery, and
has MAOI activity, has been associated
with causing SS in the operative setting.
The incidence of SS among patients on
antidepressants called selective serotonin
reuptake inhibitors (SSRI) has been estimated in the range of 0.5-0.9 cases per
1,000 patient months of treatment, but
increases to 14 to 16 percent in persons
who overdose on SSRIs. The onset of
symptoms is usually abrupt and clinical
symptoms range from mild to fatal.
Symptoms of SS include cognitivebehavioral (alterations in consciousness
and mood, restlessness and agitation),
neuromuscular (tremor), myoclonus
(jerking movement of muscles), ankle
clonus, increased reflex responses, gait
incoordination, and muscular rigidity), and
autonomic abnormalities (increased heart
rate, fluctuating blood pressure, sweating
shivering, rapid breathing salivation, pupillary dilation and hyperthermia). Gastrointestinal symptoms may also occur and
include diarrhea, incontinence, nausea,
and vomiting. Most often, a patient with
SS develops agitation and confusion with
elevated vital signs and gastrointestinal
symptoms, but in severe cases, usually
associated with MAOIs, SS appears as a
hypermetabolic, hyperthermic syndrome
identical to NMS and MH.
Treatment of SS involves stopping all
medications that increase serotonin and
supportive medical care. Based on clinical reports, some moderate cases appear
to benefit from administration of drugs
that block serotonin (cyproheptadine),
though here again a few cases with extreme temperatures appeared to benefit
from dantrolene treatment.

Baclofen withdrawal
Baclofen is a drug used in the treatment
of severe muscle spasticity usually following nervous system damage. There
are several reports of NMS-like features
emerging in patients withdrawn from
baclofen, a drug that enhances the effects
of the chemical gamma-aminobutyric
acid (GABA) in the brain and spinal cord,
and which is used to treat spasticity and
increased muscle tone.4 GABA is an inhibitory neurotransmitter, reducing nerve
activity. Baclofen is increasingly used by
infusion into the cerebrospinal fluid (in-

... it is important for all patients to
know the risks and side effects of
any newly prescribed drugs, especially when used in combinations,
or during exertion or hot weather.
People should be extra cautious
using any herbal, over-the-counter, or over-the-internet drugs or
remedies without discussing them
with their clinical providers.
trathecal), which surrounds the brain and
spinal cord, to reduce spasticity among
children with cerebral palsy, dystonia, and
spinal cord injuries,, but when infusion
pumps or shunts fail, NMS- or MH-like hyperthermic reactions have been reported.
Episodes consisting of hyperthermia,
skeletal muscle rigidity, mental status
changes, autonomic changes, respiratory distress, muscle breakdown and
coagulation problems have been reported
in patients withdrawn from either oral or
intrathecal baclofen. Besides supportive
care, treatment has included re-institution
of baclofen treatment, and even dantrolene in a few cases.
These cases of baclofen withdrawal
leading to a relative GABA deficiency are
consistent with reports of reduced GABA
levels in the cerebrospinal fluid of patients
who develop NMS, the efficacy of drugs
(lorazepam) and ECT that increase brain
GABA in treating NMS, and/or GABA/dopamine interactions in the development of
these syndromes.
Stimulants
People who take large doses of amphetamines develop sweating, pupillary
changes, increased heart rate, hyperactivity and confusion, which may progress
to hyperthermia, delirium, seizures,
arrhythmias, shock, renal failure, coagulation disorders and death. Because of the
prevalence of abuse of these drugs, it

is important for doctors and nurses to be
aware of amphetamine toxicity.4
Amphetamine-induced hyperthermia
reflects increased heat production in skeletal muscle which results from hyperactivity,
agitation, or seizures. Increases in muscle
enzymes occur as well. While increased
motor activity is typical, and probably accounts for heat production in most cases,
some patients develop NMS or MH-like
syndromes with extreme muscle rigidity.
The drug MDMA (“ecstacy”) and other
methylenedioxy forms of amphetamine
have received increased attention in connection with the metabolic consequences
of their abuse. These drugs appear to
have some resemblance to hallucinogenic
drugs as well as the stimulant effects of
amphetamine. While MDMA has only one
tenth the stimulant effect of amphetamine,
it is also a potent releaser of serotonin as
well as an inhibitor of its uptake. MDMA
toxicity may be related to Serotonin
Syndrome, which is consistent with its
pronounced acute effects on serotonin.
MDMA has been associated with the
entire range of NMS- and MH-like symptoms in clinical case reports, including
muscle rigidity and muscle breakdown,
and autonomic changes leading to renal or
respiratory failure, coagulation disorders,
and death in some cases. Hyperthermic
deaths attributable to MDMA have been
associated with overexertion in hot settings during “rave” dances, implying that
stimulant- driven dehydration and exertional heatstroke may play a role in its toxicity.
The treatment of hyperthermia secondary
to MDMA ingestion is generally supportive.
Ventilatory assistance, cooling measures,
anticonvulsants and fluid replacement
are recommended. The use of dantrolene
was beneficial in a few cases but remains
unproven and controversial.
Hyperthermia also appears to play
a major role in fatal cocaine intoxication.
Cases have been reported in which administration of cocaine resulted in hyperthermia associated with seizures, agitation,
mutism, rhabdomyolysis, and renal, respiratory, or cardiovascular failure. Hyperthermia associated with cocaine probably
results from multiple factors including
increased heat production due to muscular activity and seizures compounded by
reduced ability to lose heat because of
the strong effect of cocaine in constricting
blood vessels that convey heat to the skin
for cooling.
Patients with muscle breakdown after
cocaine intoxication typically present with
agitation and muscle aches, and most
develop hyperthermia. Death is most likely
to occur in patients with muscle breakdown who developed acute renal failure,
liver dysfunction, and blood coagulation.
Muscle damage in these patients may

continued on page 6
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Continued from page 5
result from the vasoconstrictive and ischemic effects of cocaine or by a direct toxic
effect on muscle metabolism.
The resemblance and association
between cocaine-induced hyperthermia
and NMS has been noted by several
authors. However, there are differences;
cocaine abuse is associated with hyperthermia in the context of high ambient temperature and frequently in the
absence of muscle rigidity. Systemic
hyperthermia is commonly preceded and
accompanied by an agitated delirium
following cocaine use, whereas the
mental status in NMS is characteristically
withdrawn and catatonic, which is a rare
finding in cocaine abusers.
Hallucinogens
Phencyclidine (PCP, ”angel dust”) continues to be used as a drug of abuse and
has diverse effects on behavior and neurological function, including depressant,
stimulant, hallucinogenic, and analgesic
properties. Signs of PCP intoxication are
related to the dose taken. At low doses,
patients may show staggering gait,
slurred speech, numbness of the extremities, sweating, muscle rigidity, and signs

Challenge
Yourself With
The MH Case
Of The Month
Visit www.mhaus.
org to decide the
correct way to proceed with these
actual MH cases.
Answers with narratives are provided
for the previous
month’s cases.
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of catatonia. At higher doses, anesthesia,
stupor, and coma may appear, accompanied by elevated heart rate and blood
pressure, salivating, sweating, hyperthermia, muscle rigidity, and convulsions 72
to 96 hours after drug ingestion. Muscle
breakdown, occasionally associated with
renal failure, is the most common serious medical complication of acute PCP
intoxication. Some authors noted the
resemblance of these reactions to MH. In
addition, ketamine, an anesthetic that is
chemically related to PCP, has also been
associated with elevated temperatures
during anesthesia, but it is not considered
to be a trigger for MH.
Interestingly, lysergic acid diethylamide (LSD) a psychotomimetic drug with
pharmacologic effects similar to serotonin, produces hyperthermia along with
other effects on the autonomic nervous
system. Patients may develop psychosis,
catatonic stupor, hyperactivity or rigidity,
rhabdomyolysis, and sympathetic activation leading to hyperthermia, coagulation
disorders, respiratory arrest, and coma.
Although hyperthermia in these cases
may reflect extreme exertion, it also
underscores the potential significance of
serotonin mechanisms in the brain underlying hyperthermic drug reactions.
Mitochondrial uncoupling agents and
other toxins
In addition to the recognized syndromes
described above, there are many other
reports of drugs or toxins associated with
hyperthermia. Among these are drugs
that are taken in overdose as a suicide
attempt or when taken inadvertently in
higher than recommended doses. One
example of this is salicylate overdose.
Salicylates are a group of chemicals used
for treatment of pain and fever, the best
known being aspirin. Salicylates remain a
common cause of poisoning, and cause
toxicity by interfering with energy metabolism in tissues such as skeletal muscle
(called uncoupling of mitochondrial oxidative phosphorylation). Although patients
with salicylate poisoning present most
often with rapid breathing (hyperventilation), ringing in the ears (tinnitus) and
gastrointestinal irritation, severe cases
may resemble MH with elevated temperature, muscle breakdown, abnormal vital
signs, and metabolic acidosis.5 This can
lead to pulmonary and cerebral edema,
hypotension, seizures, hypoxia, hypoglycemia, and cardiopulmonary arrest. The
diagnosis can be confirmed by measuring
the level of salicylates in the blood, while
treatment consists of intensive medical
care, gastric lavage, alkalinization of the
serum and urine, and hemodialysis to
remove remaining salicylates.
Another toxin that causes adverse
effects in a manner similar to salicylates
by interfering with energy production in

muscle is dinitrophenol.6 Dinitrophenol
has been used in the manufacture of
dyes, wood preservatives, explosives and
as a pesticide but became popular for
its weight reducing effects in the 1930s.
However, it was soon recognized as causing serious toxicity and was banned from
distribution. But in recent years, it has
again become available through unregulated mail-order websites with resulting
increases in reported cases of poisoning.
Like salicylates, dintrophenol can cause
an MH-like syndrome with hyperthermia,
muscle rigidity and breakdown, acidosis,
and abnormal vital signs leading to multiple organ failure and death. In addition
to intensive medical care, dantrolene
has been recommended as a treatment
though with limited evidence.
Conclusion
There are many drugs and toxins that can
cause elevated temperatures in patients
by a variety of mechanisms, and clinicians
need to be familiar with these reactions.
Some drugs can induce a hyperthermic
syndrome that looks just like MH, and
a few of these conditions were summarized above. It is important for doctors
to diagnose these syndromes and treat
them quickly and effectively to prevent
morbidity and mortality from occurring.
Although these syndromes look alike,
they are caused by different mechanisms.
This suggests that as far as we know
currently, based on the available limited
evidence, patients with MH-susceptibility
are not more likely to develop these reactions compared with other people when
these drugs are taken. Nevertheless, it is
important for all patients to know the risks
and side effects of any newly prescribed
drugs, especially when used in combinations, or during exertion or hot weather.
People should be extra cautious using
any herbal, over-the-counter, or over-theinternet drugs or remedies without discussing them with their clinical providers.
1. Caroff SN. Neuroleptic malignant syndrome. In:
Mann SC, Caroff, S.N., Keck, P.E. Jr., Lazarus, A.,
ed. Neuroleptic Malignant Syndrome and Related
Conditions. Second ed. Washington, D.C.: American Psychiatric Press, Inc.; 2003:1-44.
2. Newman EJ, Grosset DG, Kennedy PG. The
parkinsonism-hyperpyrexia syndrome. Neurocrit
Care 2009;10:136-40.
3. Boyer EW, Shannon M. The serotonin syndrome. N
Engl J Med 2005;352:1112-20.
4. Caroff S. Hyperthermia associated with other neuropsychiatric drugs. In: Mann SC, Caroff S, Keck
PE, Jr., Lazarus A, eds. Neuroleptic Malignant
Syndrome and Related Conditions. Second ed.
Washington, DC: American Psychiatric Press, Inc;
2003:93-120.
5. Candy JM, Morrison C, Paton RD, Logan RW, Lawson R. Salicylate toxicity masquerading as malignant hyperthermia. Paediatr Anaesth 1998;8:421-3.
6. Siegmueller C, Narasimhaiah R. ‘Fatal 2,4-dinitrophenol poisoning... coming to a hospital near you’.
Emerg Med J;27:639-40.

Recent Death Possibly Linked To MH
It is MHAUS’ sad responsibility to report

that malignant hyperthermia may have
played a role in a recent death.
Although we cannot divulge all the
details, we can report this: in May 2011 a
young woman undergoing routine surgery
with general anesthesia in Indiana developed signs strongly suggestive of MH
including a very high body temperature
and succumbed to the disorder.
Deaths from MH, although rare,
unfortunately, still occur in the U.S. The
patient, a young woman and mother, was
undergoing elective surgery with general
anesthesia and developed, after about
three hours of anesthesia, the early signs
of MH: increased heart rate, increased exhaled carbon dioxide and increased body
temperature. Over the next hour, the temperature rose to about 108 degrees and
the patient’s potassium level increased as
well, as did increased acid content of the
blood.
Unfortunately, the diagnosis was
delayed. The patient developed a feared
complication of high temperature - disseminated intravascular coagulation(DIC)

with generalized bleeding. The Hotline
was contacted, dantrolene was administered, but since the syndrome was so
far advanced, the patient succumbed,
tragically, to MH. It was reported that the
clinicians were thinking that the patient
was experiencing a thyroid problem called
thyrotoxicosis, presumably because the
surgery was on the thyroid gland.
“As it is not possible to discuss
personal health information without the
consent of the patient and his/her family,
it is not possible at this time to understand
the sequence of events. Our deepest
condolences to the family,” said MHAUS
President Henry Rosenberg, M.D.
MHAUS will continue to follow this
story and report any information appropriate to further our understanding of
malignant hyperthermia and help prevent
additional MH deaths.
Although MH incidents are rare and
often treatable, this case, if indeed related
to MH, illustrates the need for constant
vigilance and the importance of continuing education of 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 10-11 (October 2010 - September 2011) 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
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

MHAUS Attends
American Association Of Nurse
Anesthetists

MHAUS Hotline Coordinator
Gloria Artist attend the American
Association of Nurse Anesthetists
on August 7-9. The meeting attracted over 3,200 professional attendees and 127 exhibitors – which
included MHAUS booth.
“The traffic at the booth was
very high,” Artist said. “It was actually overwhelming the first day.
“As always, everyone was
interested in our literature, the
Hotline stickers, magnets, dosage
chart, Anesthesia Guide and The
Communicator.”
Several people also said that
they attended the Mini-Conference
in Mount Dora, Florida, indicating
that it was an outstanding conference.
Visitors to the booth were
also interested in signing up for
the MHAUS E-Newsletter. The
e-newsletter often contains links to
professional articles of importance
to those interested in MH. You
can signup for the e-newsletter by
visitng www.mhaus.org.
Many visitors to the booth
were pleased to learn that the OR
poster and pocket card were being
revised; the pocket card, in particular, was something most said they
wanted.
“It was great when attendees
just stop to say thank you for being
here and we appreciate what you
do,” Artist said. “I encouraged visitors to keep checking our website
for new and updated material.”
MHAUS attends numerous
professional conferences every
year to help spread the word about
MH safety and awareness. If you
know of a conference that you’d
recommend we attend, please let
us know or contact us if you’re
interested in hosting an MH MiniConference. Call 607-674-7901 or
visit www.mhaus.org.
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