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Teleneurology Update:
Growing a Telemedicine Program for
In-Hospital General Neurology Services

More than 10 years ago, the UPMC Department of Neurology introduced an
innovative telemedicine program for the evaluation and care of patients
experiencing a stroke. This “tele-stroke” program allows neurologists in
Pittsburgh to rapidly evaluate patients at remote hospitals and order tissue
plasminogen activator (tPA), which must be given within 4.5 hours of the

appearance of stroke symptoms.

Since that time, UPMC has been at the forefront of telemedicine and remote patient care and has
developed an array of telemedicine programs in diverse fields including psychiatry, maternal-fetal
medicine, dermatology, radiology, and wound care. About a year ago, UPMC began offering general
neurology in-hospital services via telemedicine. Neil Busis, MD, a clinical professor in the Department
of Neurology and chief of the UPMC Shadyside Department of Neurology, has overseen the
development of this telemedicine program with Lawrence Wechsler, MD, the chairman of the UPMC
Department of Neurology. The in-hospital teleneurology program is now providing many benefits to

patients, their physicians, and hospitals utilizing the service.

The relatively new teleneurology program currently provides access to a neurologist using a real-time,
audio-visual interface to all UPMC-affiliated hospitals and to non-UPMC hospitals with sufficient
proximity to UPMC Presbyterian in Pittsburgh, Pa., UPMC Altoona in Altoona, Pa., or UPMC Hamot

in Erie, Pa., to allow patient transfer if needed. The hospitals range greatly in size and are located in a
number of different healthcare systems. Currently, the location furthest from Pittsburgh receiving
services is UPMC Susquehanna Health System in north-central and central Pennsylvania. The support
provided by the teleneurology program depends on the needs of the local hospital. At some hospitals,
a neurologist is not available for in-patient care, and UPMC Neurology provides coverage via
telemedicine 24 hours a day, 7 days a week. At other hospitals, the teleneurology program provides

only partial or emergency coverage.

Continued on Page 2

6L0C ONIYdS

AD90TOdN3IN 40 LNIWLdVd3Ia

\INIO /YRS~  Affiliated with the University of Pittsburgh School of Medicine, LIFE
NNEEJ%OSLL?SSIE% UPMC Presbyterian Shadyside is ranked among America’s UPM‘ CHANGING
/ Best Hospitals by U.S. News & World Report. MEDICINE




Teleneurology Update coinedsionpage

As technology has become more affordable,

telemedicine has reaped the benefits. The
neurologist can use any computer or device.
At the hospital receiving teleneurology
services, a high-resolution camera that can
be controlled by the remote physician to
zoom and pan is ideal. Sufficient internet
bandwidth is needed for both the hospital
and the remote neurologist. Fortunately,
bandwidth is getting better nationwide.
Some expertise is needed at both sites

to establish the connection and run the
HIPAA-complaint software that maintains a
virtual room for the telemedicine interaction.

Dr. Busis has found that the patient
history that the neurologist obtains
during a telemedicine conference tends
to be more complete than the history
collected during an in-person visit

to the hospital ward.

When performing a teleneurology in-hospital
evaluation the neurologist has immediate
access to the patient's medical records
including the results of laboratory or
imaging tests. This helps streamline care.
UPMC was one of the first adopters of
electronic medical records (EMRs)
nationally and has capitalized on the
advantages of EMRs. More than a dozen
UPMC hospitals are at the highest levels of
EMR use as measured by the Healthcare
Information and Management Systems
Society Analytics. This is a great asset for
all the UPMC telemedicine programs.
Improvements are also being made

toward a unified messaging platform for
telemedicine, which will streamline
communication between providers.

Nurses often assist as telepresenters at

the remote site. The telepresenters must
become competent in working with remote
physicians. They must know how to
perform key elements of the neurological
exam, such as testing strength and reflexes,
as directed by the neurologist. If the patient
has difficulty interacting with neurologist
on the screen, the telepresenter needs

to assist. Additionally, the telepresenter
often needs to represent the remote
neurologist when conveying results and
recommendations to the referring physician.

Dr. Busis has identified many advantages of
in-hospital teleneurology since the UPMC
program started approximately one year
ago. He has found that the patient history
that the neurologist obtains during a
telemedicine conference tends to be more
complete than the history collected during
an in-person visit to the hospital ward.
Because the teleneurology visit occurs at a
preset time, the patient’s family participates
more often than during in-person neurology
consults on the hospital ward, and the
patient, when able, and their family have

more time to prepare for the conference
with the neurologist. Because the process of
care is streamlined, the physician can spend
more time with each patient. Although
some may be leery at first, patients and
their families seem very happy with
teleneurology care. “Patient satisfaction
surveys are always through the roof,” says
Dr. Busis. Informal surveys of cognitively
intact patients have also yielded uniformly
positive feedback.

The core medical fundamentals of good
neurology are not changed by telemedicine.
When Dr. Busis has compared diagnoses
obtained by remote assessment with
diagnoses obtained after a local assessment
in patients who were initially evaluated
remotely and were later transferred to
UPMC Shadyside, the diagnoses remained
the same. Teleneurology is just a different
way of connecting people. Based on his
personal experience, Dr. Busis thinks that
teleneurology, and perhaps all telemedicine,
may be best suited to senior clinicians.



Successful teleneurology relies on the
established clinical expertise of the doctor
doing the telemedicine consult. Senior
clinicians have the experience to make most
of their diagnoses from the information
available in a telemedicine conference —
how a patient looks, how they respond
during standard neurological tests,
conversations with the patient and

their family, followed by confirmation

with laboratory findings, and imaging
results. Senior clinicians are also more
confident in identifying patients who

need to be transferred.

Expanding Care Options

Like all telemedicine, teleneurology offers
patients expanded options to access
world-class clinical care, while maximizing
efficiency, overcoming provider shortages,
and decreasing the overall cost of care.
Although Dr. Busis, Dr. Wechsler, and other
telemedicine specialists at UPMC continue
to analyze the outcomes of telehealth,

the positive impact for patients is evident.
Hospital systems can use teleneurology

to overcome staffing difficulties due to a
shortage of neurologists, especially in rural
areas, and to provide hospital coverage
when local neurologists may be particularly
busy with their clinical practices or require
time off. This leads to shorter wait times
for outpatient services as well and higher
patient satisfaction. Dr. Busis has explored
physician burnout extensively as a member
of the American Academy of Neurology
Wellness Task Force and National Academy
of Medicine Action Collaborative on Clinician
Well-being and Resilience and suspects that
telemedicine will reduce burnout among
neurologists. Dr Busis thinks that “a lot of
the friction that causes burnout is minimized
by telemedicine.” For example, both
pre-service time, such as travel between
hospitals, and post-service time, such as
clinical documentation, are greatly reduced
by the current teleneurology program.

A Growing Program

The UPMC teleneurology program has
significant room to expand. Dr. Busis and his
colleagues are actively recruiting additional
remote hospitals for the in-hospital
teleneurology service and identifying UPMC
hospitals that could benefit from a greater
neurology presence. Currently, the
teleneurology program provides in-hospital
evaluation and care. Opportunities for
service at other locations are currently
untapped. Many patients with neurological
disorders are cared for at home or in nursing
homes. Although there are barriers to
overcome, establishing a teleneurology
presence to evaluate patients in these
locations could be highly beneficial for the
patients and their caregivers.

UPMC currently offers over 35 clinical
specialties via telemedicine, and more than
25,000 patients have accessed on-demand
clinical care via the UPMC AnywhereCare

Neil A. Busis, MD
Clinical Professor

platform. Few academic medical centers
currently provide general neurology
services via telemedicine. As was the case
with tele-stroke care, the physicians at
UPMC are leading the way, researching best
practices in telemedicine and pioneering
new methods for care delivery.

Further Reading

Wechsler LR, Tsao JW, Levine SR, et al.
Teleneurology Applications: Report of the
Telemedicine Work Group of the American
Academy of Neurology. Neurology. 2013; 80:
670-676

Wechsler LR. Advantages and Limitations of
Teleneurology. JAMA Neurol. 2015; 72: 349-354.

Busis NA, Shanafelt TD, Keran CM, et al.
Burnout, Career Satisfaction, and Well-being
Among U.S. Neurologists in 2016. Neurology.
2017; 88: 797-808.

Barnett ML, Ray KN, Souza J, Mehrotra A. Trends
in Telemedicine Use in a Large Commercially
Insured Population, 2005-2017. JAMA. 2018;
320: 2147-2149.

Director, Community Neurology
Director, General Teleneurology
Chief, UPMC Shadyside Department of Neurology

Lawrence R. Wechsler, MD
Henry B. Higman Professor and Chair,
Department of Neurology, University of Pittsburgh
Schools of the Health Sciences
Vice President of Telemedicine Services,
UPMC Physician Services Division
Founder of the UPMC Stroke Institute and the
UPMC Telestroke Network
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Improving Care for Patients Experiencing Stroke

The UPMC Stroke Institute played a key role in establishing mechanical endovascular thrombectomy as the current standard

of care for treating patients with an ischemic stroke. Now, Ashutosh Jadhav, MD, PhD, director of the Comprehensive Stroke

Center at UPMC Mercy and UPMC Presbyterian and an associate professor in the Department of Neurology, and his

colleagues are performing evidence-based research to expand the indications for the procedure and improve patient care.

The UPMC Stroke Institute is an assembly of
brain specialists who have access to cutting-
edge technology, including six faculty
members from the UPMC Department of
Neurology who specialize in stroke, three
stroke fellows, and an NIH-funded Stroke
Trial Network fellow, Shashvat Desai, MD.
Additionally, the UPMC Center for
Neuroendovascular Therapy within the
Cerebrovascular Neurosurgery Center is
staffed by two neurologists and two
neurosurgeons who are interventional-
trained and stroke-trained, along with four
fellows — two neurology fellows and two
neurosurgery fellows.

The UPMC Stroke Institute provides care
via a hub-and-spoke model. Primary Stroke
Centers are found throughout western
Pennsylvania. Through the innovative use of
telemedicine, 30 peripheral hospitals, both
within the UPMC system and non-UPMC
hospitals, are linked with Comprehensive
Stroke Centers in Pittsburgh, Erie (UPMC
Hamot), and Altoona (UPMC Altoona)
that can perform mechanical endovascular
thrombectomy and always have experts
on call. Additionally, clinical trial access

is increased by this UPMC telemedicine
network, giving our patients access to

new treatments. Experts from the UPMC
Stroke Institute also perform telephone
consultations as needed and field more
than 5,000 phone calls per year. Last year,
more than 2,000 patients were discharged
after a stroke from the Comprehensive
Stroke Centers at UPMC Presbyterian and
UPMC Mercy. These two stroke centers were
the first in western Pennsylvania certified
by the Joint Commission of the American

Stroke Association and the American Heart
Association. Approximately 350 mechanical
thrombectomies were performed at this
central UPMC center, the highest single-
center volume in the United States.

A major research focus of Dr. Jadhav and
Dr. Desai is determining which patients
can benefit from mechanical endovascular
thrombectomy. There are approximately
800,000 strokes per year in the United
States; 87 percent are ischemic. Of these,
approximately 25 percent are caused by

a large vessel occlusion (LVO) and could
potentially be treated with endovascular
thrombectomy. This is notable because
strokes caused by LVOs account for

90 percent of the mortality and 60 percent
of the morbidity caused by all strokes.
Current treatment guidelines for mechanical
endovascular thrombectomy apply to

7 percent of all strokes, 30 percent of
strokes with a vessel occlusion, and 50
percent of strokes with a major occlusion.

When mechanical endovascular thrombec-
tomy was first introduced, the ESCAPE and
SWIFT-Prime clinical trials, which included
UPMC patients and physicians, provided
significant evidence that the procedure was
safe and beneficial, but those trials only
proved a benefit within the first six hours
after detection of an ischemic stroke.

The DAWN trial, spearheaded at UPMC

by Tudor Jovin, MD, who recently left
UPMC and served as the global principal
investigator of more than 30 sites, was the
first study to show that mechanical
thrombectomy can still be beneficial when
performed up to 24 hours after stroke onset.
In the DAWN trial, Dr. Jadhav, Dr. Jovin, and
their colleagues found that if patients were
selected for mechanical thrombectomy
based on MRI or perfusion imaging, looking
for a mismatch between clinical deficit and
infarct size that indicates brain tissue that

is at risk but not permanently damaged
(penumbra), patients could be identified who
would benefit from thrombus removal, even
though more than six hours had passed.

The guidelines of the American Stroke
Association (ASA) changed because of this
trial, in which UPMC enrolled the highest
number of patients worldwide.

Most recently, Dr. Jadhav and Dr. Desai
have found that 24 hours is not a hard
deadline. In select patients, mechanical
endovascular thrombectomy is beneficial
and safe even when performed more than
24 hours after symptom onset. In a
retrospective review of patients treated with
mechanical endovascular thrombectomy

at three comprehensive stroke centers at
greater than 24 hours from the time they
were last known to be well, Dr. Desai and
Dr. Jadhav found that patients could still
benefit from clot removal after more than
24 hours, particularly if they had a small
stroke. Most of the patients were treated

at UPMC, and the benefit was measured
primarily by functional independence

90 days after the stroke but also by early
therapeutic response. They also found that
the risks of the endovascular thrombectomy
procedure did not increase after the 24-hour
time point. This study supports using
physiology-based patient selection using
imaging to assess clinical core mismatch
rather than strictly time-based patient
selection, and Dr. Jadhav advocates

this approach.

Stroke neurologists are now recognizing
that they may be underutilizing mechanical
endovascular thrombectomy. More

stroke patients than indicated by current
guidelines may benefit from endovascular
thrombectomy, but clinical trials have not
addressed other populations, so evidence
to justify expansion of endovascular
thrombectomy as the standard of care is
currently lacking.




Dr. Jadhav and Dr. Desai are beginning

to explore the utility of endovascular
thrombectomy in patients with a large
stroke volume (> 70 cc), a small occlusion,
or minimal symptoms. Maximizing the
potential of endovascular thrombectomy is
essential to improve patient outcomes.

In addition to their pioneering work on
mechanical endovascular thrombectomy,
the members of the UPMC Stroke Institute
are exploring ways to improve the entire
continuum of patient care — from actions
taken when a patient first experiences
symptoms of stroke through hospital
admission and treatment to rehabilitation
and discharge. Dr. Jadhav and his colleagues
have examined emergency department
procedures to determine where a patient
should be admitted after the decision is
made to transfer them from a Primary
Stroke Center to a Comprehensive Stroke
Center. They found that if they admit the
patient straight to the angiography suite,
rather than through the emergency
department, they save up to an hour of
potential delays. Because research suggests
that every 20-minute reduction in time to
reperfusion increases disability-free lifespan
by three months, this may translate into
significantly improved patient outcomes.
When a patient stays at a local hospital
staffed with a general neurologist and

not a stroke neurologist, telemedicine is
increasingly an option. A pilot study at
UPMC Passavant has shown that hospital
stays can be cut in half with telemedicine
involvement by experts from the UPMC
Comprehensive Stroke Center. This allows
the specialists to provide longitudinal care
and is being expanded to other hospitals.

Patients lose, on average, two million
neurons per minute during an ischemic
stroke with LVO. With Marcelo Rocha, MD,
PhD, an assistant professor in the UPMC
Department of Neurology, Dr. Desai and
Dr. Jadhav have been dissecting this “time
is brain” mantra. They discovered that there
is a great deal of heterogeneity to neuronal
loss during a stroke. Some patients lose

more than 35,000 neurons per minute,
while others lose up to 27 million neurons
per minute. The fast progressors have
failing collateral circulation and quickly
develop a large ischemic core, while the
slow progressors have good collateral
circulation and slow infarct growth over
time. The underlying pathophysiology is
poorly defined but depends on blood flow
above a certain threshold, baseline tissue
oxygen demand, and each patient’s
tolerance to focal cerebral ischemia. The
differences between fast progressors and
slow progressors are not distinguishable by
EMS providers or upon initial triage in the
emergency department, so improving the
speed of triage, possibly by initially limiting
advanced imaging studies in some patients,
is the only way to improve care for fast
progressors. Conversely, slow progressors
with late-presenting stroke may still benefit
from interventional therapies because

they may still have substantial areas of
salvageable brain.

By determining the best triage and
treatment methods for patients in the
greater Pittsburgh area, Dr. Jadhay,

Dr. Desai, and the faculty of the UPMC
Stroke Institute are elucidating best
practice principles that may be applicable
nationwide and advancing life-changing
medicine for patients with stroke.

Further Reading

Desai SM, Haussen DC, Aghaebrahim A,
Al-Bayati AR, Santos R, Nogueira RG, Jovin TG.
Jadhav AP. Thrombectomy 24 Hours After
Stroke: Beyond DAWN. J Neurointerv Surg. 2018;
10:1039-1042.

Desai SM, Rocha M, Jovin TG, Jadhav AP. High
Variability in Neuronal Loss. Stroke. 2019; 50:
34-37.

Rocha M, Jovin TG. Fast Versus Slow Progressors
of Infarct Growth in Large Vessel Occlusion
Stroke: Clinical and Research Implications. Stroke.
2017; 48: 2621-2627.

Jadhav AP, Kenmuir CL, Aghaebrahim A,

Limaye K, Wechsler LR, Hammer MD, Starr MT,
Molyneaux BJ, Rocha M, Guyette FX, Martin-Gill
C, Ducruet AF, Gross BA, Jankowitz BT, Jovin TG.
Interfacility Transfer Directly to the Neuro-
angiography Suite in Acute Ischemic Stroke
Patients Undergoing Thrombectomy. Stroke.
2017, 48:1884-1889.
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Cardona P, Veznedaroglu E, Hellinger FR, Feng L,
Kirmani JF, Lopes DK, Jankowitz BT, Frankel MR,
Costalat V, Vora NA, Yoo AJ, Malik AM, Furlan AJ,
Rubiera M, Aghaebrahim A, Olivot JM, Tekle WG,
Shields R, Graves T, Lewis RJ, Smith WS,
Liebeskind DS, Saver JL, Jovin TG, et al., for the
DAWN Trial Investigators. Thrombectomy 6 to
24 Hours After Stroke With a Mismatch Between
Deficit and Infarct. N Engl J Med. 2018; 378: 11-21.

Ashutosh Jadhav, MD, PhD
Associate Professor of Neurology and
Neurological Surgery

Director, Comprehensive Stroke Center

Shashvat Desai, MD
NIH Stroke Trial Network Fellow

Department of Neurology
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New Therapies for Migraine Prevention

In spring 2018, the first of four monoclonal antibody therapies for migraine prevention was approved by the United States

Food and Drug Administration (FDA) and became widely available for clinical use. These drugs provide migraine-specific

preventive therapy and are a landmark improvement in the care of patients with migraine.

Migraine is a neurological disease that
significantly reduces quality of life, and
patients with chronic migraine suffer 15
days a month or more. In any given year,
18 percent of women and 6 percent of
men experience migraine with throbbing
headaches often accompanied by nausea,
vomiting, sensitivity to light, and sensitivity
to sound. Robert Kaniecki, MD, director of
the UPMC Headache Center and an
associate professor in the Department of
Neurology, has 27 years of experience as a
neurologist specializing in migraine.

In that time, there have been two major
developments in migraine treatment. The
first was the introduction of triptans (e.g.,
Imitrex) in 1992, which revolutionized care
of acute migraine. Now 25 years later, there
has been a second pivotal development

in migraine care. With the introduction in
May 2018 of monoclonal antibody-based
therapies targeting calcitonin gene-related
peptide (CGRP) and the CGRP receptor,
headache specialists such as Dr. Kaniecki
and his colleagues now have effective drugs
that are specific for migraine prevention.

A regimented lifestyle, including regular
sleep patterns, regular eating to avoid
hypoglycemia, hydration, regular exercise,
and regular school or work, if symptoms
allow, can improve migraine symptoms in
some patients and do not harm the patient.
Avoiding nicotine and common food
triggers and reducing caffeine and food
additive consumption also can be helpful.
When lifestyle changes are insufficient, and
a patient still has greater than five days with
migraine per month, medical therapy is
initiated. This standard medical therapy

is not specific to migraine. Blood pressure
medications, antiseizure medications,
antidepressants, and BOTOX® are tested
and titrated to see if migraine frequency

or severity decreases. Adverse side effects
of these drugs can include weight gain,
memory loss, sexual dysfunction, and
fatigue, and the patient and physician must

balance the benefits of continuing therapy
with the side effects. Patient adherence

to these treatment regimens is low.
Additionally, some patients cannot receive
standard medical therapies because of
comorbid conditions and drug interactions,
especially cardiovascular complications.

Since late-May 2018, four drugs have been
introduced to the market. These are specific
for migraine prevention and have far fewer
adverse side effects and contraindications
for their use.

Erenumab-aooe (Aimovig™), fremanezumab-
virm (Ajovy™), galcanezumab-gnlm
(Emgality™), and eptinezumab are
migraine-specific preventive therapies

that target CGRP signaling with monoclonal
antibodies. CGRP is a neurotransmitter that
creates a state of neuroinflammation and is
a potent vasodilator. CGRP pathways have
been a target for migraine therapies for
more than a decade, but CGRP-receptor
antagonists had significant hepatic toxicity.
Because the liver does not metabolize
monoclonal antibodies, they do not result in
hepatic toxicity. Additionally, there are no
concerns about cardiac toxicity, nephro-
toxicity, or damage to any other organ.
Erenumab is specific to the CGRP receptor,
and the other three antibodies target the
CGRP ligand. Erenumab, fremanezumab, and
galcanezumab are currently FDA-approved
and on the market. These therapeutics

are administered subcutaneously either
once a month or once every three months.
Eptinezumab, which is administered intra-
venously, is likely to become available in 2020.

In pivotal, phase lll clinical trials, erenumab,
fremanezumab, galcanezumab, and
eptinezumab reduced monthly headache
days in patients with chronic migraine (> 15
headache days per month) and episodic
migraine (< 15 days per month). Patients
with chronic migraine treated with the
monoclonal antibody therapies had, on
average, two fewer days with migraine per

month than patients given a placebo.

The antibodies reduced consumption of
triptans for acute migraine relief and
resulted in better scores on patient-reported
outcome measures, such as the Headache
Impact Test (HIT-6) and the Migraine
Disability Assessment (MIDAS) score. The
therapeutic effects were seen within seven
to 14 days of injection, indicating an early
onset of action. The participants in the
treatment and placebo groups reported
similar side effects, with no adverse
cardiovascular or cerebrovascular effects.
The major therapy-specific adverse event
was pain and swelling or redness at the
injection site. Additionally, there was good
adherence of patients to treatment because
of the infrequency of delivery and adverse
effects. In short, migraine specialists like
Dr. Kaniecki and his colleagues at the
UPMC Headache Center are finding that
these monoclonal antibody therapies are
the most effective and best-tolerated drugs
they have ever seen in migraine prevention.

Integrating these revolutionary monoclonal
antibody therapies into current care
protocols is critically important. Dr. Kaniecki
currently is focusing on working with
pharmaceutical companies and health
insurance plans to get these drugs to the
patients who will benefit from them. All of
the monoclonal antibody therapies are
more expensive than the nonspecific drugs
used to treat migraine, but at approximately
$575 per month, they are reasonably priced
when compared with other monoclonal
antibody therapies. The therapies do not
need to be titrated and typically are started
without discontinuing other antimigraine
medications. If the antibody therapies are
effective, the patient and his or her doctor
can then begin testing which medications
and supplements previously taken for
migraine prevention can be discontinued.
The risks of long-term inhibition of CGRP
signaling are unknown, and safety if taken
during pregnancy is unclear and of concern,




so patients taking the CGRP-targeted
therapies must be closely monitored
moving forward. Patients on standard
migraine therapies with good results, good
adherence, and few adverse side effects are
unlikely to switch to the new monoclonal
antibody therapeutics.

The UPMC Headache Center is one of the
busiest headache centers in the country
and maintains extensive electronic records.
Approximately 90 percent of the 1,200
patients cared for by the physicians at the
center each month experience migraine.
Although the monoclonal antibody therapies
have been widely available for less than a
year, six months of clinical experience at
UPMC is significantly different from six
months of experience at a less busy center.
Dr. Kaniecki and his colleagues eventually
hope to compare the CGRP-targeting
antibody therapies and gain insight into
whether there is a best drug for each
patient. They have administered erenumab,
fremanezumab, and galcanezumab to
hundreds of patients. Once they have
experience with thousands of patients,
these comparisons will be feasible.

Dr. Kaniecki also is moving forward with
plans to research the effectiveness of

the monoclonal antibody therapeutics

in patients with chronic migraine

(>15 a month) but with medication overuse
headaches as a result of using pain-relieving
medication for > 10 days a month. Care of
these patients is very challenging, and they
have been excluded from most clinical

trials of the drugs.

Targeting the CGRP pathway for treatment
of acute migraine, rather than migraine
prevention, also is an area of active
investigation. Although triptans are the
well-established standard-of-care for the
relief of acute migraine, they can lead to
vascular complications, such as heart
disease and stroke. The monoclonal
antibody therapies can be used in patients
with vascular problems, so migraine
specialists are hopeful that the new drugs
might provide relief for acute migraine.

The introduction of migraine-specific
preventive therapies with few side effects

UPMC Physician Resources

For the latest CME courses, videos, news, and events from the Department of Neurology, visit UPMCPhysicianResources.com/Neurology.

Current CME Courses Include:

Headaches in Pregnancy Before, During, and After

Presented by Robert G. Kaniecki, MD

Management of Epilepsy in Pregnancy
Presented by Stephanie Paolini, MD

Select Presentations From the 2018 Obstetrical

Neurology Conference
Presented by Jonathan H. Waters, MD

Stroke Update
Presented by Lawrence Wechsler, MD

Evaluation of Neuropathy
Presented by Neil A. Busis, MD

Video Rounds

that can be used in a wide range of
patients is a revolutionary advancement
in migraine care.

"It is impressive to see people who had
failed multiple other treatment options do
extraordinarily well with these products,”
says Dr. Kaniecki. “It is a game changer.”

Further Reading

Tepper SJ. History and Review of Anti-Calcitonin
Gene-Related Peptide (CGRP) Therapies: From
Translational Research to Treatment. Headache.
2018; 58 Suppl 3: 238-275.

American Headache S. The American Headache
Society Position Statement on Integrating New
Migraine Treatments Into Clinical Practice.
Headache. 2019; 59: 1-18.

Peters GL. Migraine Overview and Summary of
Current and Emerging Treatment Options. Am J
Manag Care. 2019; 25: S23-S34.

Robert Kaniecki, MD
Director, UPMC Headache Center

Associate Professor of Neurology

Video Rounds is a series of short, informative, and educational videos created

for physicians and covering a variety of medical and surgical disciplines.
New topics from the Department of Neurology include:

Minimally Invasive Spine Surgery

Presented by Adam Kanter, MD, Director, Minimally Invasive Spine and Fellowship Programs

High-Definition Fiber Tractography

Presented by Robert Friedlander, MD, Chair, Department of Neurological Surgery

Stem Cell Therapy for Stroke

Presented by Lawrence Wechsler, MD, Chair, Department of Neurology
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UPMC

LIFE CHANGING MEDICINE
200 Lothrop St.
Pittsburgh, PA 15213-2582

ABOUT THE DEPARTMENT OF NEUROLOGY

The UPMC Department of Neurology is nationally recognized for its work in
movement and seizure disorders, Alzheimer's disease, stroke, and many other
neurological disorders. The Department also is home to one of the nation's leading
neurologic research and training programs. The Department continues to make
significant advances in patient care, teaching, and clinical and basic science research.

Department Institutes and Centers

* Alzheimer Disease Research Center (ADRC)

* American Parkinson Disease Association Center for Advanced Research
* Center for Advanced Brain Magnetic Source Imaging

* Comprehensive Epilepsy Center (UPCEC)

* Geriatric Research Education and Clinical Center (GRECC)

= Pittsburgh Institute for Neurodegenerative Diseases

* UPMC Stroke Institute

* VA Neurology Service

Clinical Divisions

* Cognitive Disorders = Epilepsy * General Neurology * Headache Center
* Movement Disorders * Neuroimmunology/MS = Neuromuscular Disease
* Pediatric Neurology = Vascular Neurology * Women's Neurology

To learn more about the UPMC Department of Neurology,

please visit UPMCPhysicianResources.com/Neurology.

Lawrence Wechsler, MD
Department of Neurology
Chairman

Address correspondence to:
811 Kaufmann Medical Building
3471 Fifth Avenue

Pittsburgh, PA 15213

For consults and referrals,
please call UPMC's 24-hour
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A $19 billion world-renowned health care provider
and insurer, Pittsburgh-based UPMC is inventing
new models of patient-centered, cost-effective,
accountable care. UPMC provides more than $900
million a year in benefits to its communities, including
more care to the region’s most vulnerable citizens
than any other health care institution. The largest
nongovernmental employer in Pennsylvania, UPMC
integrates 87,000 employees, 40 hospitals, 700
doctors' offices and outpatient sites, and a 3.5
million-member Insurance Services Division, the
largest medical insurer in western Pennsylvania.
As UPMC works in close collaboration with the
University of Pittsburgh Schools of the Health
Sciences, U.S. News & World Report consistently
ranks UPMC Presbyterian Shadyside on its annual
Honor Roll of America's Best Hospitals. UPMC
Enterprises functions as the innovation and
commercialization arm of UPMC, and UPMC
International provides hands-on health care and
management services with partners around the
world. For more information, go to UPMC.com.
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