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Note from the Editor
Quarterly News Magazine
of the
Neurocritical Care Society

Dear Colleagues,
I would like to welcome you to the October issue of Currents, the official quarterly
news magazine of NCS. On behalf of NCS, I would like to welcome all of you to the
15th Annual NCS Meeting in Waikoloa, on the Big Island of Hawaii, which will take
place October 10-13. I wish all of you attending the conference a wonderful time!
This issue of Currents contains informative and exciting news articles and features
that are sure to educate and entertain you. This issue is available in multiple formats
for the NCS Annual Meeting, including the online magazine and the full-color print
edition, which you may or may not be reading at this moment.
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Saef Izzy, MD
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As you know, this is the first meeting to be held in Hawaii. To make sure you get oriented about what
to explore on the Big Island, we invited Matthew Koenig, past editor-in-chief of Currents and a loyal
Hawaiian resident, to write an article about fun things to do on the island and give us tips on what to
explore in Mauna Kea and Kilauea. For more details check out the article on pages 5-6.
The Neurocritical Care Journal editor-in-chief position is in transition; I would like to express my sincere
appreciation to Eelco Wijdicks for his countless efforts to give the journal its healthy start. Thank you,
Eelco, for your work in sustaining the journal’s spirit and advancing its mission as it evolved into the
robust and significant publication it is today. I would also like to congratulate Dr. Michael Diringer, who
will be our next editor-in-chief, and wish him the best of luck in his new mission. Please read the NCS
President’s Announcements on page 7.
The Currents Editorial Board has been operating hard to expand this quarterly magazine and grow our
national and international readership. Our theme for this issue is “International Neurocritical Care,”
and we included articles from Japan, Nepal, Cambodia, Chile, Ecuador, and Germany. We were also
successful in starting new sections including European, South American, and Asian corners, as well as
Stories of Hope and Neurocritical Care Fellowship Alumni sections. I would like to congratulate the
whole Currents team for these exciting achievements and commend them on their commitment and
extraordinary dedication.
To achieve our international mission, we started recurring columns to cover news from Asia, South
America, and Europe, and it is with excitement that I announce new additions to the Currents family.
Please join me in welcoming our new editorial board members:
Editor of Asian corner: Masao Nagayama, MD, PhD, FAAN, FJSIM, Professor of Neurology, Department of
Neurology, International University of Health and Welfare, School of Medicine, Atami, Shizuoka, Japan.
Editor of European corner: Raimund Helbok, MD, PD, Medical University of Innsbruck, Department of
Neurology, Neurocritical Care Unit, Austria, Europe.

Audrey Paulson, DNP
San Jose, CA

Editor of South American corner: Ciro Ramos-Estebanez, MD, PhD, Neurocritical Care and Stroke
Divisions, Case Western Reserve University, Cleveland Clinic, Ohio.

Kimberly Levasseur-Franklin,
PharmD
Boston, MA

Editor of NCS Advocacy corner: Peter J. Papadakos, MD, University of Rochester Medical Center, School
of Medicine and Dentistry, Rochester, New York.

Jose Suarez, MD
Baltimore, MD
Michael Rubin, MD
Dallas, TX
Jennifer Kim, MD, PhD
Boston, MA
Raimund Helbok, MD, PD
Innsbruck, Austria
Masao Nagayama, MD, PhD,
FAAN, FJSIM
Shizuoka, Japan
Peter J. Papadakos, MD
Rochester, NY
Ciro Ramos-Estebanez, MD, PhD
Cleveland, OH

In this issue, Michael Reznik, who is currently an Assistant Professor of Neurology, Alpert Medical
School, Brown University/Rhode Island Hospital, and a very active member of NCS, joined the Currents
family as an invited guest writer and editor for the Stories of Hope section. Please refer to pages 33-34
to read our first inspiring Story of Hope written by Alexandra Reynolds, who is currently a Neurocritical
Care Fellow at Columbia University/Weill Cornell Medical Center. Our future goal is to start a recurring
section where we can share some stories of hope that come from the perspective of the medical
community and also from patients and family members. Please send Michael your stories at michael_
reznik@brown.edu and make the voices of your patients inspire all of us!
Don’t miss out on the Pharmacy Column! Marcial Cariqueo Arriagada, a critical care pharmacist
practicing at Hospital Clínico Universidad de Chile, wrote about the clinical pharmacy practice in Chile
and highlighted the role of pharmacists in neurocritical care, which I found very motivating. To learn
more about the pharmacy practice outside the U.S., please refer to page 26.
In addition to our regular columns, this issue of Currents features many exciting news articles that
I highly recommend, including “Neurocritical Care in Nepal,” by Gentle S. Shrestha; “Houston in
the Wake of Hurricane Harvey: How NCS Can Help,” by Jose I. Suarez, MD; and “Neurocritical Care
Fellowship: Where Are They Now,” by Lauren Koffman, DO, MS.
On the cover: The cover art of this issue was submitted by Lauren Koffman, DO, MS, Assistant Professor
of Neurology and Neurosurgery at Rush University Medical Center and a very motivated Currents
contributor. Lauren says about the photo: “Summers in Chicago are a particular time, with festivals and
events happening nearly every weekend. Not only are there events throughout the city but along the
lake as well, with miles of lakefront trails to stroll, run, or bicycle along. One hot summer afternoon I
bicycled along the lake to Navy Pier, and this picture was taken from a ship as we sailed out onto the lake
to view the airshow. It captures the beautiful Chicago skyline in the background. If only Chicago weather
was like this year long!”
We are so excited to celebrate the 15th anniversary of NCS and hope that we will be seeing you in Hawaii!
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Sincerely,
Saef Izzy

PRESIDENT’S COLUMN

NCS: A Teenager and Growing Fast
Michel T. Torbey, MD, MPH, FAHA, FCCM, FNCS
President

NCS Leadership
2016-2017
Officers

Dear Colleagues:
It’s almost here! The Annual Meeting and the 15-year anniversary of the society. Can you believe it?
Time flies when you are having fun. As I was writing this message, I Googled parenting tips for raising
a 15-year-old to see what wise words the Internet has on the subject. Below are four tips I found that
are readily applicable to our society:
1) Be aware of body image issues: One of the society’s main goals since its inception has been to
support a multidisciplinary approach to patient management. As we get ready to welcome our first
non-physician president, I think we can all agree that we are doing this successfully. However, one
of the image issues I feel we continue to struggle with is defining what a neurocritical care practice
should be. Some feel that a neurointensivist should focus solely on taking care of the critically ill in
the ICU, while others believe we should not restrict ourselves. Most intensivists in other specialties
have additional non-ICU practices, with pulmonary critical care medicine and trauma surgical critical
care as two examples. Several neurology-specific specialties are a natural extension of the neurocritical
care unit, such as EEG, clinical neurophysiology, sleep medicine, stroke, intraoperative monitoring,
neuroanesthesiology, and endovascular, to name a few. I am not sure what the right answer is, but as
a society we should start planning strategically for the next 15 years with an open mind and an eye on
the changes coming in health care.
2) Encourage healthy habits: Although most of us think we are super humans and expert multitaskers, we need to acknowledge that burnout is real. It is one of the crises we need to address as a
society. We have set aside some time at the Annual Meeting to address leadership development and
team building as first steps, but I believe we will need to do more.
3) Emphasize safety issues: Quality of the care we provide is going to be key in the next 15 years. As
payment for health care continues to change, we must not only claim to provide better care but also
deliver on that claim. Currently NCS is working on a white paper defining the infrastructure needs of
a neurocritical care unit and a quality metrics guideline in the Neuro ICU. Our newly formed Quality
Committee has been very busy planning a list of quality projects for NCS to embark on.
4) Encourage healthy relationships: Professionalism is key. Learning the skills of team building
and collaboration is important for the success of our individual programs. We interact with so many
specialties; we need to all play in the sand together for the benefit of our patients.
As our society has grown, the Neurocritical Care Journal has also seen amazing parallel growth.
Since its first published issue in March 2004, the journal continues to thrive. Under the leadership
of Eelco Wijdicks, we have seen an increase in the impact factor from 0.5 in 2005 to 2.752 in 2017.
Eelco dedicated 10 years of his career to ensuring the journal was not just successful but a top-rated
publication in the field of critical care. Unfortunately, in the words of Heraclitus, “There is nothing
permanent except change.” Eelco felt that it is time for him to transition the journal to a new editorin-chief. We will forever be indebted to him for all the efforts and hard work he put into the journal.
I fully believe we would not be here without him. If you see Eelco during the Annual Meeting, please
make sure you thank him for all his efforts.
I hope to see you all at the Annual Meeting in Waikoloa, Hawaii. Come help us celebrate our 15th
anniversary!
Best regards,
Best regards,
Michel T. Torbey, MD, MPH, FAHA, FCCM, FNCS
President
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INTERNATIONAL COLUMN

International Column
A few years ago, the NCS Board of Directors
had the vision to grow neurocritical
care globally in an effort to avoid the
fragmentation seen in other critical care
groups. I think this year we have seen the
fruition of this dream.
2017 has witnessed unprecedented
growth in our international community.
The Global Partners program continues to thrive, with two
groups from the Philippines recently joining us. We now
have board representation from South America and our Asian
chapters. This year’s pre-registered international members for
the Annual Meeting was greater than 10 percent of the total
number pre-registered at the time this issue went to print. Our
meeting will include an international reception for our global
leaders as well as a meeting for our global partners. ENLS has
continued to grow internationally to the point where NCS
leadership is now employing international members to lead
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these courses. Regional global meetings continue to grow, with a
third annual South American meeting in Ecuador and our second
joint meeting with the German neurocritical care group this winter.
I am thankful to have had the opportunity to play a small role
in this endeavor. Michel Torbey will take over this role as the
immediate past president, and I know he will do his typical
fantastic job.
I hope we see you in Hawaii!
Edward M. Manno, MD, FNCS
Immediate Past President of the Neurocritical Care Society

Fun Things to Do on the Big Island While
Attending the NCS Annual Meeting
By Matthew Koenig, MD, FNCS

For those of you who are fortunate enough to
be attending the first NCS Annual Meeting to
be held in Hawaii, make sure you carve out
some time from the busy meeting schedule to
explore your environment. The Big Island of
Hawaii is the newest of the Hawaiian island
chain and is home to one of the only active
volcanoes in the world, Kilauea. Every day
fresh lava pours from vents in Kilauea into the Pacific Ocean south
of Hilo as the Big Island continues to get bigger. The Big Island is
also home to a pair of over 13,000-foot dormant shield volcanoes,
Mauna Kea and Mauna Loa, as well as the most varied geography
in the state.
Newly formed
lava rocks
floating on
the ocean
surface
The NCS
meeting is
being held
on the west
coast of the
Big Island,
which is
referred
to as the
“Kona
side” of
the island. Because
the Kona side is leeward of weather systems
blowing into the island and the twin volcanoes block most rain
clouds from crossing from the windward side, the Kona side is
typically arid, hot, and dry. Most of the island resorts are located
on the Kona side to maximize the number of sunny days and
minimize the chances that your golf game will get rained out.
The lack of rainfall contributes to the unique geography of the
Big Island.
First time visitors to Hawaii will notice right away that Kona is
very different from the tourist pictures of Hawaii. Landing at
Kona Airport is often compared to landing on the moon because
it is surrounded by asphalt black fields of lava flow and lava cinder
left over from the last eruptions of Mauna Kea over 100 years ago.
What the Kona side lacks in terms of lush rain forests, waterfalls,
and rainbows, it makes up for in desolate, austere beauty. Finding
the more typical postcard views of Hawaii while require a little bit
of driving around the island. If you seek rain forests, waterfalls,
and rainbows, head out to the Hilo side of the island.

developed into a culinary destination. With that said, Sansei is
a local chain with good sushi and Roy’s is always reliable even
if it is now widely prevalent on the mainland. I suspect many
conference goers will be spending time at Lava Lava, which is
the only real beach bar and nightclub to speak of. The Waikoloa
resort area is also home to two highly rated golf courses for those
looking to work on their golf game.
Hanging Out Around Kona
For NCS members who plan
to stay on the Kona side of
the island, there are some
good options located within
an hour drive of Waikoloa.
The city of Kailua-Kona,
located about a 20-minute
drive south of the Kona
airport, is a great example
of a Hawaii beach town.
An old whaling town,
Kailua-Kona is now
predominantly a tourist
town boasting a fun,
lively main street with
restaurants and shopping.
For NCS members who
are planning to stay an
extra night, you will be
able to watch the Iron
Man Championship
triathlon around Kona
on October 14. Note:
this will definitely
impact traffic and
crowds.
South of Kailua-Kona,
For beautiful waterfalls, head over to the
the Kona coastline
Hilo side of the island
is dotted with
independently owned coffee plantations that produce the world
famous Kona coffee bean. Many of these plantations offer tours
Rugged beauty of the lava fields near Waikoloa

Staying Around the Resort
The Big Island does not have a large city like Honolulu on Oahu
and Waikoloa is an hour drive to Kailua-Kona and 90-minute
drive to Hilo so most of the activities within walking distance of
the conference will be confined to the resort area. Although there
are some good restaurants in Waikoloa, the area has not yet really
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and have visitor’s centers for sampling and buying some of the
best coffees in the world. There are also local tour companies
that offer coffee plantation tours so you can sample from a few
different growers. The experience is kind of like a lower key,
caffeinated version of wine tasting in Napa Valley.
Road Trips from Waikoloa
The town of Waimea is about an hour drive east of Waikoloa
and offers very different geography from the Hilo and Kona
sides of the islands. When I visit Waimea, I am always reminded
of the Northern California coastline because of the high desert
geography and craggy cattle ranching lands that still afford ocean
views from higher elevation. Waimea is a small town surrounded
by the largest cattle ranch in the U.S. Waimea hosts rodeos and
is home to the paniolo, the Hawaiian word for cowboys. Despite
its small size, Waimea is home to the best independent brewery
in the state and the top rated restaurant on the Big Island. The
Big Island Brewhaus is definitely worth a stop for lunch and
beer tasting, especially its flagship beer Golden Sabbath. For
fine dining (lunch or dinner), check out the original Merriman’s
Restaurant in Waimea.
From Waimea, you can complete a really nice driving day trip to
either the town of Havi or Honokaa. Both are quaint small towns
located on the north shore of the Big Island. Havi hosts some
starting points for
adventure tours and
zip lines in addition
to its small town
main street charms.
Honokaa has
beautiful cliff side
views of the Pacific
Ocean stretching
on endlessly to the
north.
Explore Mauna
Kea
Mauna Kea is the
largest mountain
in Hawaii,
measuring
over 13,800
feet, and it is
home to the
Big Island Brewhaus in Waimea boasts Hawaii’s
most powerful
highest brewery
telescopes in
the world. The height of the mountain and relative absence of
surrounding light pollution make Mauna Kea a perfect location
for gazing at the stars and collecting data from distant solar
systems. Mauna Kea summit requires about a 90-minute drive
from the Hilton Waikoloa and it is best visited for either sunset or
sunrise. Although the visitor center can be reached by regular cars,
the summit road is unpaved and requires a 4-wheel drive vehicle.
So, if this is on your must-do list, plan to rent a Jeep. I prefer
visiting at sunset because the park rangers at the visitor’s center
usually offer guided star tours after sunset. Even during daytime,
the temperature at the Mauna Kea summit may be around
freezing, so bring plenty of warm clothes.
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Road trip along the saddle road
to Mauna Kea
Explore Kilauea
If active volcanoes and lava are on your exploration list, you will
have to head over to the “Hilo side” (eastward, windward) of
the island to the towns of Volcano and Kalapana. The Hawaii
Volcanoes National Park is located around the town of Volcano.
The National Park contains the still-smoking caldera of Kilauea
volcano but there is no current lava flow within the park. The
park is still a great place to visit in order to see the enormity of
the volcano caldera and explore the lava tubes. Seeing active
lava flow, however, requires driving an hour east of the park
to the lava viewing area to see lava flowing from vents into the
ocean. Make sure to check in with the park rangers to determine
where the newest viewing area is located because the direction
of lava flow changes without warning. As of this writing, the
current viewing area requires a 4.2-mile hike (each way) from the
entrance and parking lot. The best time to view the lava flow is
at dusk in order to visualize the eerie glow of the lava. Bear in
mind, however, this would require hiking back in the dark, so
good flashlights are a must.
The alternative methods to view the lava flow are by chartered
boat or helicopter tour. Many chartered boat companies operate
from Kalapana (south of Hilo) with an hour boat ride down the
coast to the lava flow area. These boats offer a unique view of
the lava because you can typically see molten lava pouring into
the ocean and mini explosions of cinder with the newly formed
rocks floating on the ocean surface due to trapped gas within the
rock. This is the closest you are likely to get to flowing lava. The
other great option is to join a helicopter tour. Blue Hawaiian
Helicopters operates very close to Waikoloa and offers flights
across the island above the lava flow areas. This is a great way to
cut down on the driving, hiking, and boating times required to get
to the lava flow.

President’s Announcements
After an international search led by the Editor-In-Chief Search Committee, I am proud to announce that Dr. Michael
Diringer will be our next Neurocritical Care Journal editor-in-chief. Mike is currently a professor of neurology, neurosurgery,
anesthesiology, and occupational therapy at Washington University School of Medicine in St. Louis. Mike’s journey in medicine
started at the University of Kentucky. He then moved to SUNY at Stony Brook for his neurology residency. Later he joined Johns
Hopkins University in their first group of neurocritical care fellows. Since then his contributions to the field, the society, and
the journal are too many to count. As the president of NCS from 2005–2008, he was heavily involved with the development
of the journal. He also served as the associate editor on the editorial board of Neurocritical care for several years. Mike brings a
significant depth of experience to the journal. His vision and goal is to make the journal the primary source for investigation,
critical analysis, and informed discussion of issues addressing the care of the patients we serve. He would like to see the journal:
• Be an international forum for the exchange of ideas, information, and strategies that address the major challenges facing
the field as it strives to carry out its missions
• Inform immediate care decisions, deepen knowledge, and advance further scientific discovery
• Make the journal the go-to place for neurocritical care literature
• Educate readers on how to interpret literature
Please join me in welcoming Mike as our new editor. He is planning to discuss his visions and plans for the journal during the
Annual Meeting. Please don’t hesitate to reach out to him and share your ideas and suggestions.
Below is the list of 2017 inductees to our Fellow of Neurocritical Care Society (FNCS) program. Welcome aboard!
Michel T. Torbey, MD, MPH, FAHA, FCCM, FNCS
President

Fellow of Neurocritical Care Society
In 2013, the Neurocritical Care Society began offering a program that includes a designation to recognize exceptional
service, academic excellence, and leadership in the field of neurocritical care. This program is called the
Fellow of Neurocritical Care Society.

2017 INDUCTEES
David Hwang, MD, FNCS
Yale University School of Medicine

Peter LeRoux, MD, FACS, FNCS
Lankenau Medical Center

Michael Rodricks, MD, FNCS
Rutgers Robert Wood Johnson Medical
School

Monisha K umar, MD, FNCS
University of Pennsylvania

Aarti Sarwal, MD, FNCS
Wake Forest School of Medicine
Kristine O’Phelan, MD, FNCS
University of Miami, Miller School of
Medicine

Jordan Bonomo, MD, FCCM, FNCS
University of Cincinnati
Diana Greene-Chandos, MD, FNCS
The Ohio State University Medical Center
Jorge Mejia-Mantilla, MD, MSc, FNCS
Fundacion Clinica Valle del Lili

Dea Mahanes, RN, MSN, CNRN, CCRN,
CCNS , FNCS
University of Virginia
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Houston in the Wake of Hurricane Harvey:
How NCS Can Help
By Jose I. Suarez, MD

This article was written before Hurricanes Irma,
Jose, and Maria. Our hearts go out to all those
impacted, as well as those working to care for and
rebuild the affected communities.
Our readers are most likely aware by now of
the devastation brought upon the southeast
region of Texas by Hurricane Harvey, a
massive Category 4 storm and a slow-moving

Rather than dwelling on the human-caused factors that might have
exacerbated Hurricane Harvey’s impact (i.e., urban development
and global warming), I want to share the experiences of some
Houstonians who cared for neurocritical patients from the
prehospital to ICU setting during the catastrophe. Due to
space limitations, I present here excerpts from what they kindly
volunteered to share with our readers.
Catherine Bissell, RN, Clinical Regional Development
Manager, SETRAC
“The Hurricane Harvey experience has been heartbreaking. From
a regional perspective, hospitals were challenged with treating and
stabilizing patients with active neuro emergencies in the middle
of emergency evacuation of other patients and staff. I know many
health care providers who have worked tirelessly for days, without
seeing their families, sometimes without food for hours, sleeping
on cots, or even worse, not sleeping at all for 48 hours. But they
didn’t quit. They kept going, they kept serving, they kept saving
lives. Even though Hurricane Harvey dumped 19 trillion gallons
of water on Houston, the death toll has been minimal. The entire
emergency health care system worked together in an impressive
way. I am Houston proud!”
Claudia Robertson, MD, FNCS, Professor of Neurosurgery and
Medical Director of Neurosurgical Trauma, Baylor College of
Medicine

A view of the normally picturesque Braeswood Bayou (Southeast Texas
term for a slow-moving creek or river) near the Texas Medical Center.
By the morning of August 27, it had turned into a raging torrent
overflowing its banks by several feet. (Courtesy of Claudia S. Robertson)
rainmaker. That region includes Houston, a city I called home
for 10 years and which I still consider my favorite city. My family
and I were very distressed and upset as we watched the images
streaming from Houston after Hurricane Harvey made landfall.
Several of our best-loved friends live there, and even though all
of them are in good health today, some had to be evacuated from
their homes after being held hostage by several feet of water for
long, painful hours. It is hard to imagine what more than 50
inches of water mean, especially when they arrive punishingly
over a 72-hour span. Houston’s climate is subtropical,
and Houstonians certainly are used to heavy downpours,
but Hurricane Harvey was an epic monster. Depending on
atmospheric conditions, that translates into 200–500 inches of
snow for those living in colder climates.
To understand the human and economic impact of Hurricane
Harvey, consider these key statistics about the region. Houston is
the fourth largest city, and Harris County the third most populous
county, in the U.S. The Houston area is the top U.S. market for
exports, and its port ranks first in international commerce. The
region has consistently ranked high in terms of job market and
workforce diversity. Without question, the ripple effects from this
cataclysm will be felt throughout North America and beyond.
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“Ben Taub Hospital unfortunately had some facility problems and
was not able to take new patients during the worst of the storms.
As did all of the hospitals, we had a ride-out team that stayed from
Friday night through Monday, before being relieved by people able
to get in on Tuesday. Everyone worked together as best as could
be done with the limits of the physical facility. The ICUs all had
enough staffing for the limited number of patients that remained
in the hospital.
Lyndon B. Johnson Hospital called us during the worst of the
flooding about a patient who had a subdural hematoma. They
could not get the patient transferred to either Memorial Hermann
or Ben Taub. Fortunately, the trauma surgeon there had done
part of a neurosurgery residency in our program before moving to
general surgery. Because he had prior experience doing a trauma
crani, the surgeon went ahead and evacuated the subdural. The
patient was subsequently transferred to Memorial Hermann after
the flooding subsided. Just an example of everyone doing what
was necessary given the circumstances.”
James Grotta, M.D., Director of Stroke Research, Clinical
Institute for Research and Innovation, Memorial Hermann;
Texas Medical Center, Director, Mobile Stroke Unit Consortium
“Saturday was spent stocking up on water and groceries. All
shelves were devoid of bread and other staples already. Most
gas stations were out of gas. Driving home Saturday night
at midnight, [I saw] about one foot of water had already
accumulated on the streets around the medical center, and I knew
we were in for trouble.

I received [a text] from an emergency department director in
the middle of day four of disaster operations. I was exhausted,
worried about my family, and ready for this hurricane to stop
turning our county into the next Water World. The text stated, ‘I
just wanted you to know that your crew just brought us a stroke
alert, and the door-to-needle time was 26 minutes! Your crew
rocked it!’ This was the last type of text I was expecting to get.
I felt proud to be associated with this organization and proud
that our EMS providers were still providing top notch emergency
medical services, even in this unprecedented disaster.”
How Can NCS Members Help?

View of Highway 288 on Sunday, August 27. (Courtesy of James Grotta)
When I awoke at 6 a.m. on Sunday and looked down from
my high-rise, there was about 30 feet of water covering Route
288 into the city, as well as several feet covering the surface
roads, essentially marooning the entire city, which was eerily
quiet. Meanwhile the rain continued in alternating heavy bands
throughout the next three days.
One of my MSU nurses was staffing the Memorial Hermann Neuro
ICU. She told me the hospital and medical school were “dry” and
operational, but that all staff had been there at least 24 hours and
were unable to leave. Monday when I awoke, the water around my
complex was down to about two feet, and by 9 a.m. the roads to
the medical center looked clear. So, I loaded my inflatable kayak
into my SUV, got the concierge to open my apartment’s garage
gate, drove through the two feet of water inside the parking garage,
and made it to the medical center to help staff the stroke service.

I would encourage NCS members to donate to the Southeast
Texas Regional Advisory Council (SETRAC). I strongly
believe this is a great way to contribute toward maintaining
the safety of the region’s population. A 501(c)(3) nonprofit,
SETRAC is a volunteer-led organization that deals with disaster
preparedness, trauma, stroke, cardiac, and pediatric services.
By facilitating coordination of trauma providers, SETRAC has
supported such recovery efforts as Hurricane Ike in 2008 and
the Dow petrochemical plant explosion. SETRAC brings many
organizations under one umbrella, including EMS, the Houston
Fire Department, and health care facilities. I was a member of
SETRAC’s board of directors for several years while I lived in
Houston, and I can attest to the great service they provide. Please
help by visiting the following link: https://www.setrac.org/donate/
The beautiful people of Southeast Texas will be forever grateful.
View of Highway 288 on Tuesday, August 22. Gathering
dark clouds ominously foreshadow what was to come.

I wasn’t needed at the hospital, so I went down to the George R.
Brown Convention Center, where about 10,000 displaced folks
were bedded and receiving donated food, blankets, etc. There
was plenty of medical help—nurses, students, residents, and
attendings from all of the Texas Medical Center institutions. I
was put in charge of one of the triage areas (where I couldn’t do
too much harm). I worked there until 11 a.m. I even diagnosed
two stroke patients.
When I left the convention center at 7 p.m., the sun was out, and
it was a beautiful evening. The hurricane had moved east, taking
the moisture with it!”
Coty Aiken, EMS, Quality Coordinator (Trauma/Stroke),
Montgomery County Hospital District
“This past week has been a very surreal experience. Hurricane
Harvey has amplified my personal definition of flooding. Puddles
turned into lakes, roadways turned into rivers, and 911 calls turned
into life-saving water rescue operations — some of people who
were inaccessible for days.
The biggest experience I would like to elaborate on and share
is the sense of humanity I felt while responding to these
emergencies. The acts of kindness and the surge of people wanting
to help in this time of need was overwhelming. I have witnessed
long lines of people waiting at shelters, but on the other hand,
I also have witnessed long lines of volunteers waiting to lend a
hand in any manner they can. Putting yourself before others is
exactly the mentality needed in emergency medical services.
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Advocacy Committee: Annual Updates
By Peter J. Papadakos, MD, FCCM, FAARC
The Advocacy Committee has been very
active this year working to bring a greater
understanding of the neurocritical care field
not only to health professionals, but also
to our patients and their families. Over the
years we have developed a visiting room
information brochure, which informs patients
and families of the scope of neurocritical
illness, the team members involved in patient
care, and the pathophysiology of various neurocritical illnesses.
This brochure has been translated into a number of languages
and can be obtained from the society in both print and electronic
formats.
This year we have continued our public awareness campaign
with the development of a PowerPoint presentation. Members
can use the presentation for grand rounds within their
hospitals to inform colleagues about the role of neurocritical
care units and professionals in the treatment of this subgroup
of critically ill patients. This slide set can also be used to
educate prehospital personnel in the community and lay public
relations groups. The public has been made aware of advances
in stroke care and needs to know the level of care available for
themselves and their families.
The other major project we hope to complete in 2017 is the
history project. We believe this endeavor is at the core of our
mission as a committee. NCS has evolved into a multifaceted
professional organization with physicians, nurses, researchers,
pharmacists, and other health professionals and administrators
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joining our ranks. Our members should learn about the roots
of our society. Committee members have gone through archives
of meeting minutes and photos and interviewed NCS founding
members and leaders about how this organization began and
how it evolved into what it is today. We are developing a
manuscript to publish in our journal, so that the membership
and our trainees can understand how a specialty in medicine was
born through the hard work of a diverse set of individuals not so
many years ago.
The Advocacy Committee has also been busy keeping track of
our field’s growth by developing a list of neurocritical care units
and training programs. In addition, we are collaborating with
other committees to examine how reimbursement and salaries
vary across the U.S. and the world. This information may be a
key piece of knowledge for residents and fellows as they choose
their specialty.

ENLS Starts Its First Course in
Cambodia
By Heng Nhoung, MS (Heng is a former research co-ordinator for USC Neurocritical Care)
The Neurocritical Care Society continues
to expand its global outreach with the first
ENLS course conducted in Cambodia at
the University of Health Sciences, Phnom
Penh (the largest public medical school in
Cambodia). With the coordination of Dr.
Youttiroung, dean of the University of Health
Sciences, Dr. Soma Sahai, a neurologist at the
University of Southern California, and myself,
a Georgetown medical student volunteer, NCS past-president
Dr. Gene Sung taught the ENLS course to 26 surgery, internal
medicine, and pediatrics resident physicians. The feedback from
the participants was encouraging as they requested more time and
expanded training over the coming years.
Cambodia is a Southeast Asian country of 15 million people,
with a per capita annual income of $1,080. In the 1960s, a civil
war led to the rise of Pol Pot and his Khmer Rouge communist
agenda, which was to create a classless society
with no currency. Under Pol Pot (1975–1979),
the educated class was targeted, and around
two million Cambodians lost their lives due
to execution or starvation. Only a handful
of doctors remained, as many died or left the
country. Today, there is still no formal neurology
training program, and the country lacks much
needed neurological care for a growing number of
brain related injuries due to trauma, stroke, and
complications at birth.

centers. Some challenges we faced included language barriers
where many knew some English, but it was important for
instruction to be slow and as thorough as possible for students
to feel comfortable asking questions. Another barrier was timing.
Many students are in hospital service in the morning hours or
may have duty hours during the week. As a Cambodian-American
medical student, I appreciated the opportunity to be a cultural
and language bridge for instructors and students. The aim for
future courses will be to have more first responders and physicians
working in critical care settings attend as well.
As an aspiring neurologist, it gives me great pleasure to have had
this opportunity to improve the current state of affairs in a country
where my parents endured much hardship. ENLS continues to be
a vital part of improving patient care and outcomes during the
first hours of a neurological emergency. This course provides an
important foundation for future neurological care in Cambodia
for years to come.

The introduction of ENLS in Cambodia is an
important step in equipping health care providers
with knowledge and tools for standardized
emergency neurological care in limited resource

11

Emergency Neurological Life Support
By Chad Miller, MD, FNCS, and Kristine O’Phalen, MD, FNCS
ENLS Version 3.0
This year’s Annual
Meeting marks the fiveyear anniversary of the
inaugural Emergency
Neurological Life
Support (ENLS) course.
Since the original
Chad Miller, MD,
Kristine O’Phalen,
publication in 2012,
FNCS
MD, FNCS
over 6,000 health care
professionals have
obtained their ENLS certification, and live courses have been held
in over 30 states and 22 countries.
The ENLS program was designed to reflect best practice, and as
such, the content is updated every two years. The newly revised
Version 3.0, released in October 2017, continues to provide
an algorithmic approach to the early stages of clinical care for
patients with acute neurological emergencies. The content was
updated with three areas of emphasis in mind:
•
•
•

More directive algorithms and specific information in checklists
Incorporation of aspects essential to provision of nursing care
for patients with acute neurological emergencies
Attention to consistency with published guidelines from the
NCS as well as our sister societies involved in emergent and
critical care

Updates to the ENLS manuscripts, slide decks, and exam questions
would not be possible without the extraordinary efforts of over
40 NCS member volunteers serving on the ENLS Protocols and
Certification Subcommittees. In addition to these lead authors,
a working group comprised of pediatricians, pharmacists, nurses,
and pre-hospital professionals edited the manuscripts to ensure
the newly updated content was relevant and current with respect
to each discipline.
Validation Study
As ENLS continues to evolve, program leaders have continued to
assess the educational value of the program and the durability of
ENLS knowledge retention among learners. To better understand
the impact of this training, NCS is conducting the ENLS Validation
Study (ENLS VS) to measure what participants learn from
taking ENLS courses and how well they retain that information.
Investigators Aimee Aysenne and Lara Zimmerman are leading
the study. ENLS VS has several parts, including a pre-training
examination, which is taken prior to an ENLS course; a posttraining examination, which is taken within 72 hours of finishing
an ENLS course, and a latent post-training examination, which
is taken six months after the ENLS course. Initial results will be
available at the 2017 Annual Meeting in October. Final results
will be presented at the 2018 Annual Meeting. NCS continues to
enroll individuals and groups in the study. For more information
on enrollment, visit www.neurocriticalcare.org/Education-NCSOnDemand/ENLS/Validation-Study.
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Translation
Thanks to tremendous efforts by Dr. Hitoshi Kobata of the Osaka
Mishima Emergency and Critical Care Medical Center and his
team of translators, the Emergency Neurological Life Support
course has been translated into Japanese. This newly translated
version of ENLS was most recently presented at a live course in
Saitama, Japan, on May 21, and was a great success.

This translated course can now be accessed by individuals online
or utilized in live training sessions.
This November, the Spanish version of ENLS will be released
at the NCS Regional Meeting in Quito, Ecuador. After this
introductory live course, the translated materials will be available
online and for use in future live courses. Translation of ENLS
into Spanish would not be possible without the editing efforts
of Drs. Jose Suarez, Fred Rincon, Jorge Mejia-Mantilla, Susana
Bowling, Guadalupe Castillo-Abrego, and Nelson Maldonado.
Additional translated versions of ENLS will be released over the
next three years.
ENLS Certification Cards
NCS will begin distributing ENLS certification cards to those who
have taken the ENLS course within the last two years, making it
easier than ever to know when it’s time to recertify and stay current
on the latest ENLS-related medical updates and module additions.
Look for your card in the mail this October.
The ENLS
program has
benefitted from
the unwavering
support of NCS
leadership and
membership.
Our hope is to
continue to
produce an
educational
experience that is helpful to you, your colleagues, and our
patients. We look forward to seeing you in Hawaii.

Educational Products Committee Announces New
Offerings, Updates to NCS OnDemand
By David Y. Hwang, MD, and Alejandro A. Rabinstein, MD, FNCS

David Y. Hwang,
MD

Alejandro A.
Rabinstein, MD,
FNCS

The Educational Products
Committee is excited to
announce the release
of several new NCS
offerings and key updates
to existing products.
All NCS members are
encouraged to check out
the NCS OnDemand
website (https://www.
pathlms.com/ncsondemand) for access to
the following resources.

For those unfamiliar, the Pharmacotherapy of Neurocritical Care
Series (PONS) is an ongoing collection of 45–75 minute webinars
that cover various neuropharmacotherapy topics of interest to all
practitioners of neurocritical care. Under the leadership of Theresa
Human, Mehrnaz Pajoumand, and the PONS Subcommittee of
the Pharmacy Committee, all the PONS recordings housed on
OnDemand are now newly available to NCS members for free
(Continuing education credit remains available as well, for a fee).
In addition to 12 high-quality presentations available from 2016,
there are six presentations posted now for 2017 on important
topics such as shivering management during targeted temperature
management, neurostimulants, and anticoagulation reversal.

New Offerings
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A concise reference for the evaluation and
management of neurologic emergencies
Published by the Neurocritical Care Society

The Pocket Guide to Neurocritical Care is a
brand new quick-reference book for
managing common emergencies in
emergency rooms and Neuro ICUs. Its
17 chapters cover an impressive range of
topics and are geared for all newcomers
to neurocritical care. Edited by Marin
Darsie and Asma Moheet, this guide
was only possible because of hard work
from the members of the NCS Resident/
Fellow Committee and its leaders,
Jennifer Kim and Anand Venkatraman.
Copies of this “must-have” book will be
on sale at the Annual Meeting for $20
each and will be available online via
OnDemand after the meeting.

The NCS Podcast Series got up and
running this summer, thanks to the
work of Josh Levine, Jim Siegler, and the
members of the Podcast Subcommittee.
The vision for these podcasts is to
highlight articles of interest in the
Neurocritical Care journal. For the first
12-minute interview, Ramani Balu interviewed Andrea Morotti to
discuss the paper “Lymphopenia, Infectious Complications, and
Outcome in Spontaneous ICH.” Listeners will be pleased at the
professional-level production quality of the recording. Recurring
podcasts every few months will continue to be available not only
via OnDemand but also via subscription at major podcast sites,
including iTunes, Google Play, and Stitcher.

Updates to OnDemand
The informative monograph Targeted Temperature Management
(TTM) in Acute Neurologic Injury has been recently updated,
courtesy of Chad Miller and Michelle Hill. Its course for 1.0 hours
of Continuing Medical Education credit has been renewed for all
to take for free. The contents of this newest version have been
revised to correlate with the upcoming NCS TTM guidelines.
The free Brain Death Toolkit has also undergone an update over the
past few months, thanks to Dave Greer and Gisele Silva. Users
will find not only updated frequently asked questions documents
available, but also a new set of enlightening videos from the
Mayo Clinic that demonstrate some reflex movements that can be
observed during brain death examination. A new informational
webinar on brain death testing is also in the works and will be
added to the Toolkit in the coming months.

For those who missed the webinar Neurological Complications of
Zika Virus Infection, the free 45-minute lecture remains available
on OnDemand under the Neurocritical Care Education tab of
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Virtual Events. Ivan Rocha Ferreira da Silva gave a fantastic talk
on the neurocritical care management of Zika infection with his
experience from Brazil.
Preview of Coming Attractions
Spearheaded by Cindy Bautista and the members of the Nursing
Committee, the NCS Nursing Resources (N-Case) section of
OnDemand will soon feature two new self-paced case studies on
the care of the traumatic brain injury patient. One of the cases
will be geared toward new nurses, while the other will be geared
toward nurses who have already been in practice for a number of
years. These two new offerings will join the five N-Case products
already available, which include presentations on basic and
advanced neurological assessment, early mobilization in Neuro
ICUs, and a cranial nerves video tutorial.
The work for the much-anticipated Neurocritical Care Live website
is moving along very well, with a likely launch in early 2018. For
those who missed the initial announcement, Neurocritical Care
Live will be a subscription-based OnDemand website containing
continually updated neurocritical care knowledge on key topics —
an UpToDate®-type product geared toward specialists. The topics
initially covered by Neurocritical Care Live will be similar in scope
to the popular NCS textbook The Practice of Neurocritical Care
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and will likely serve as the Society’s update to that product. Dave
Greer and the newly formed Editorial Board for Neurocritical Care
Live have been hard at work revising the site’s content, which has
been a collaboration among, physicians, pharmacists, and nurses.
Also in the early planning stages for 2018 is a new textbook
entitled Legal and Ethical Issues in Neurocritical Care. The chapters
for this book will likely cover a whole host of topics relevant to
those who practice neurocritical care on the front line — including
billing, end-of-life issues, informed consent and research ethics,
and provider burnout. As the lead editors for this product, James
Szalados and Wade Smith are currently in the process of recruiting
chapter authors. More details on the project will be forthcoming
as they become available.
None of these projects would be possible without the dedication
of a huge number of NCS members of different disciplines. The
Educational Products Committee thanks everyone involved
in these projects — especially Becca Stickney (NCS Director
of Education) and Sara Memmen (NCS Education and
Communications Coordinator) — for making them all possible.
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Targeted Temperature Management Symposium,
Konstanz, Germany
By Gregor Boessner, MD, Raimund Helbok, MD, and Erich Schmutzhard, MD
of TTM, in line of what intensivists and neurointensivists all over
the world should know and practice on a daily basis, nevertheless
giving a very important compilation of the wide range of
techniques used in critical care and neurocritical care. Renaud
Tissier (France) provided an exciting glimpse into the future when
he introduced total liquid ventilation, rendering it from fiction
to a potentially factual concept in managing patients after cardiac
arrest or with severe global cerebral disease.
Gregor Boessner, MD

Raimund Helbok,
MD

Erich
Schmutzhard, MD

The Fifth Innsbruck-Konstanz TTM Symposium discusses — in a very
broad inter- and multidisciplinary-format — the impact of temperature
and temperature management on the brain, brain function, and multiorgan function and dysfunction
Neuro-Intensive Care Unit, Department of Neurology, Medical
University of Innsbruck, Austria
In a two-day symposium, body core temperature, brain
temperature, and targeted temperature management (TTM) served
as the basis for state-of-the-art lectures, “hot” discussions, and
“cool” presentations about new aspects of TTM in critical care,
particularly neurocritical care medicine.
After a short excursion into the history of therapeutic hypothermia
and TTM, led by Wilhelm Behringer and Jiri Bonaventura,
discussion quickly drifted into several major issues, namely “TTM
and cardiac arrest,” “the optimal dosage of TTM,” “duration
of TTM,” and “TTM in cardiovascular diseases beyond cardiac
arrest.” In these obviously cardio-specific topics, neurologists
and neurointensivists were highly involved, discussing the brainheart interface and brain-heart interaction in cardiac arrest and/
or cardiac failure. No common ground was reached on whether
strict normothermia (TTM at 37°C) or therapeutic hypothermia
(33°C) in/after cardiac arrest is superior. Still, it was a consensus
that TTM is recommended in these patients.
Romuald Bellmann, an internal medicine ICU specialist,
presented new insights into the effect of therapeutic hypothermia
and targeted temperature management on drug disposition and
drug interaction — a highly important and frequently neglected
topic. He called for careful monitoring and titration of drugs
under therapeutic hypothermia or TTM, respectively.
Markus Foedisch (Germany) and
Romergryko Geocadin (U.S.)
discussed technical
issues

In his talk, Yuchuan Ding (Detroit, U.S.) gave a brief glimpse into
the potential capacity of drugs to be used as a means for TTM.
He introduced the term of “hibernisation,” a futuristic goal in
neurocritical care medicine.
A very broad range of lectures were dedicated to TTM in
neurocritical care, ranging from increased intracranial pressure
(Peter Andrews, Great Britain) to brain metabolism and brain
oxygenation under fever, TTM or therapeutic hypothermia
(Raimund Helbok, Innsbruck, Austria).
Gregor Boessner, Erich Schmutzhard (Innsbruck, Austria), and
Linde Kok (Netherlands) discussed the issue of prophylactic
controlled normothermia in neurocritical care patients,
allowing insight into the pathophysiological processes of
targeted temperature management, thereby avoiding secondary
neuronal injury.
Alois Schiefecker (Innsbruck, Austria) presented first results
of brain temperature and its relationship to cortical spreading
depolarization. Andrea Rossetti (Lausanne, Switzerland)
presented his exciting findings on long-term neurological
recovery (post-cardiac arrest) when treated with prophylactic
normothermia, targeted temperature management, or therapeutic
hypothermia, respectively.
Emanuela Keller (Zuerich, Switzerland) discussed the issue of ICP
during therapeutic hypothermia, TTM, and, in particular, during
the rewarming period, provoking highly diverse discussion.
Finally, in the interest of interdisciplinary discussion, nurses
presented their view on the impact of ICU and/or stroke unit
nurses on temperature management, fever control, and therapy, on
the outcomes of Neuro ICU and/or stroke unit patients.
More than 120 participants contributed to the TTM symposium’s
rich and fruitful discussions in the form of both state-of-the-art
lectures and personal experiences. These discussions were highly
intensive and, occasionally, rather controversial, setting the stage
for future scientific collaboration, future scientific joint projects,
and improving practical management of future projects and
clinical management. More than 20 nations sent their delegates,
coming from Europe, China, and the Americas.
Fifth Innsbruck/Konstanz Targeted Temperature Management
Symposium, Konstanz, Germany, June 1–2, 2017
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Simulation-based Education of Neurocritical
Care in Japan: Multidisciplinary Workshop
and Hands-on Seminar
By Masao Nagayama MD, PhD, FAAN, FJSIM, Hitoshi Kobata, MD, PhD, FNCS, Satoshi Egawa, MD, and Yasuhiro Kuroda, MD, PhD
1. Neurocritical Care
Education (by Masao
Nagayama)
In 1992, “Neurological
Intensive Care,” by
Professor Allan H. Ropper,
was published in Annals of
Neurology, and the Japan
Society of Neurological
Masao Nagayama, Hitoshi Kobata,
Emergencies and Critical
MD, PhD, FAAN, MD, PhD, FNCS
Care (JNE) was founded.
FJSIM
Subsequently, the Japan
Society of Neurosurgical
Emergency was established
in 1996. In 2002, the
Neurocritical Care Society
(NCS) and the Japan
Resuscitation Council
(JRC) were founded.
JRC is composed of 23
organizations, including
Satoshi Egawa, MD Yasuhiro Kuroda,
the Japanese Association
MD, PhD
for Acute Medicine,
Japanese Circulation
Society, Japanese Society of Intensive Care Medicine (JSICM),
Japanese Society of Anesthesiologists, Japanese Society of Internal
Medicine, Japanese Red Cross Society, and JNE. JRC, JSICM, JNE,
and other related societies, in collaboration, are playing key roles
in providing neurocritical care education in Japan, utilizing the
evidence-based Neurocritical Care Guidelines, which are part of
the JRC Resuscitation Guidelines 2010 and 2015.

3)

Employment of scenario-based simulation
technology

4)

Employment of off-the-job hands-on training

5)

Provision of multidisciplinary and multispecialty training

6)

Involvement of multidisciplinary and multispecialty
instructors such as neurologists, neurosurgeons,
and epileptologists, as well as specialists in the
fields of emergency, intensive care, and internal and
circulatory medicine

7)

Collaboration with medical technology and
pharmaceutical companies

What should we know about the neurocritical care education in Japan?
1)

2)
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Most frequently focused on neurological evaluation
and neuromonitoring, especially continuous EEG
(cEEG) monitoring

Discussion on a wide variety of topics such as: acute
thrombolytic therapy, which is the intensive care
after return of spontaneous circulation and targeted
temperature management (TTM), intracranial pressure
(ICP) monitoring, non-convulsive status epilepticus
(NCSE), determination of brain death by neurological
criteria, terminal care, and management of organ and
tissue transplantation

8)

Activation of neurocritical care education after academic
affiliation between NCS and JNE in 2013, including the first
Emergency Neurological Life Support (ENLS) course as part
of the International Joint Symposium on neurocritical care
in Tokyo

While high-fidelity simulation is an effective means of neurologic
education for critical care trainees, with improvement in both
medical knowledge and trainee confidence (Braksick SA, et al.
Neurocrit Care 26: 96-102, 2017), neurocritical care education
in Japan is still the leading approach used in high-fidelity
simulation education. However, an existing problem in the
neurocritical care education in Japan is the evidence-practice gaps
such as the infrequent use of hypertonic saline for raised ICP
and unavailability of intravenous lorazepam for epileptic seizure.
The following is a representative example of a scenario-based
simulation course.
2.

Neurocritical Care Hands-on Seminar Certified by the JSICM
(Satoshi Egawa, Yasuhiro Kuroda)

Fortunately, the importance of neurocritical care has recently
been recognized in Japan. However, no neurocritical care training
program is available to date. Thus, we developed the neurocritical
care Hands-on Seminar as a training module in the JSICM.
This seminar aims to identify the various methods of maintaining
cerebral oxygen demand and supply balance to prevent secondary
brain injury. The seminar starts with a short lecture about the
concept. Eventually, participants join four hands-on scenario
booths (40 minutes per booth): post-cardiac arrest syndrome
(PCAS), subarachnoid hemorrhage (SAH), traumatic brain injury
(TBI), and status epilepticus (SE).
Figure 3

PCAS

TBI

Procedure to insert ICP monitor
Management of
intracranial hypertension

Troubleshooting of TTM
Management of shivering
a EEG (from ver. 1.5)

Scenario based
training

SAH

Perioperative management
Management of DCI
Training of TCCFI (from ver. 1.5)

six to eight trainees / scenario

At the PCAS booth, the trainees learn how to intervene in the
situation using TTM. We emphasize the importance of managing
patients’ shivering in order to keep the balance between cerebral
oxygen demand and supply.
At the SAH booth, students learn the neurocritical care
management of patients in the perioperative period. This scenario
shows how the progress in patients’ condition contributes to the
delay in cerebral ischemia (DCI) and how to provide the support
needed. Among those are emergent fluid management and
inducing hypertension. These recommended interventions are
based on NCS and American Heart Association guidelines.
At the TBI booth, the trainees learn to manage ICP in a scenariobased simulation. The training starts with an actual insertion of
ICP monitor to the simulator. With this, the trainees learn the
importance of sedation, proper head positioning, and end tidal
CO2 monitoring using a simulator. Moreover, hyperventilation
therapy as a management for malignant intracranial hypertension
and the correct administration of osmotic diuretics and hypertonic
saline are taught.
At the SE booth, the management of SE, refractory SE (RSE),
and super RSE showing an actual cEEG monitoring with a video
(international 10–20 system) is introduced. Moreover, trainees
learn how to assess the cEEG based on the American Clinical
Neurophysiology Society’s Standardized Critical Care EEG
Terminology (2012 version). The main objective of cEEG is to
diagnose NCSE using the modified Salzburg consensus criteria.
Since February 2017, the evaluation of cEEG was initially done
thrice in Japan. Now, we are planning to revise this method and
adopt the use of transcranial color-coded flow imaging. Finally,
this seminar will consist of five booths. The fifth booth will
include training on the acute non-traumatic weakness (AW).
Up to the present, we continue to receive positive comments from
the Japanese intensivists who participated in our seminar. Because
of this, we will make efforts to promote neurocritical care in Japan.

SE

Management of SE
EEG interpretation based on
ACNS* and modified Salzburg
consensus criteria.

AW (from ver. 2)
How to conduct neurological examination to
the intubated patient !?

Contributors
Masao Nagayama

Professor, Department of Neurology,
International University of Health and
Welfare School of Medicine
Secretary-General, Japan Resuscitation Council

Hitoshi Kobata

Director, Osaka Mishima Emergency
Critical Care Center

Satoshi Egawa

Neurocritical Care Unit, Asakadai Central
General Hospital

Yasuhiro Kuroda

Professor, Department of Emergency,
Disaster, and Critical Care Medicine,
Faculty of Medicine, Kagawa University

PCAS : Post Cardiac Arrest syndrome, TTM : Targeted Temperature Management, aEEG : Amplitude-integrated
Electroencephalogram, TBI : Traumatic Brain Injury, ICP : Intracranial Pressure, SAH : Subarachnoid hemorrhage, DCI : Delayed
cerebral ischemia, TCCFI : transcranial color coded flow imaging, SE : Sates Epilepticus, *ACNS : American Clinical
Neurophysiology Society’s Standardized Critical Care EEG Terminology: 2012 version, AW : Acute non-traumatic weakness

SAH

PCAS

SE

TBI

Lecture!!
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Neurocritical Care in Nepal
By Gentle S. Shrestha, MD, FACC, EDIC, FCCP

Nepal is a landlocked nation in South Asia
bordering China to the north and India to
the east, west, and south. It has a population
of 26.4 million with an area of 147,181 km2.
Nepal is a low-income country with a gross
domestic product per capita of USD 682.20,
as of 2016. Currently, 23.6 percent of the
population is below the poverty line.
Neurocritical illnesses like traumatic brain injury (TBI) and stroke
are among the major causes of morbidity and mortality in lowincome nations like Nepal. Severe TBI disproportionately affects
low-income and middle-income countries (LMICs) and features
poor outcomes when compared to developed nations. LMICs
bear about two-thirds of the global burden of stroke, and the
incidence is increasing. Central nervous system infections like
meningitis, encephalitis, and cerebral malaria are highly prevalent.
Tuberculous meningitis and Japanese encephalitis cause significant
morbidity in this part of the world.
Delivery of effective neurocritical care services in Nepal is hindered
by lack of ICU beds, significant limitations of resources, lack of
trained manpower, lack of pre-hospital care, and lack of awareness
among the general public. There are a total of around 500 ICU
beds in the entire country, with only a few ICU beds offering
advanced monitoring, mechanical ventilation, 24-hour laboratory
facilities, and organ support. Most of the ICU beds are located in
major cities, depriving a major proportion of the population from
critical care services.
Due to lack of health insurance policies, the cost of patient
management has to be borne by patients’ families. Most patients
are unable to afford the cost of critical care services. Pre-hospital
care is poorly developed, and so is pre-hospital transport of
patients. Geographical challenges together with frequent natural
calamities like landslides and earthquakes often impose significant
challenges on the transportation of sick patients, sometimes
making it almost impossible.
Public awareness about early features of stroke and the significance
of timely management of neurocritical illness is lacking.
Combined with poor pre-hospital care and transport, most
patients with neurological emergencies seek health care services
too late, thus potentially contributing to poor outcomes. Only
a handful of patients with ischemic stroke receive thrombolytic
treatment due to limited availability, cost, and late presentation.
A significant lack of trained manpower plagues Nepal. The
country has a limited number of trained intensivists, neurologists,
and neurosurgeons. Trained neurointensivists are almost nonexistent. Critical care medicine is a new specialty in Nepal. At
present, most critically ill patients are being treated by doctors
and nurses with limited training and knowledge. Few tertiary-

level teaching hospitals offer three-year super-specialty programs
like DM in critical care medicine, DM in neurology, and MCh in
neurosurgery. The number of experts produced every year is too
small to meet the needs of the nation.
To enhance the accessibility of critical care for patients across the
nation, the government of Nepal plans to establish tertiary-level
ICUs in each of the zonal hospitals (Nepal has 14 administrative
zones) and at a reasonable cost of care. Public awareness about
neurological emergencies needs to be raised, so that early health
care seeking behavior increases. If patients would present early,
even limited, cost-effective interventions could prevent progression
of disease, decrease the need for advanced and costly critical care
services, and potentially improve outcomes. Vaccination against
meningococcus and Japanese encephalitis can help prevent these
common neuro-infectious diseases. Recently, the government
of Nepal has launched a vaccination campaign against Japanese
encephalitis at the national level.
Several national societies and organizations have been formed
with the aim of enhancing care of patients with neurological
illness, raising awareness, and training and updating health
care workers. The Nepalese Society of Critical Care Medicine
(NSCCM), established in 2010, aims to develop critical care
services across the country. It embraces over 100 members from
various specialties. In 2015, NSCCM joined the list of NCS’ global
partners and is a member of the newly formed Asian chapter of
NCS. Established in 2008, the Nepalese Society of Neurosurgeons
(NESON) has over 50 members and publishes the Nepalese
journal of neurosciences tri-annually. The Nepalese Academy
of Neurology and the Nepal Epilepsy Society embrace health
care workers from various specialties that deal with neurological
illness, such as neurology, neurosurgery, psychiatry, and nursing.
All these societies conduct regular CMEs and conferences with the
aim to update members about neurological illness.
A group of experts have been conducting Emergency Neurological
Life Support (ENLS) courses in Nepal. So far, four courses have
been held, with the first in February 2015 also constituting the first
ENLS course in Asia. Conducted in different parts of the country,
the courses were well attended. Considering the limited resources
and the fact that most neurological emergencies are treated by
doctors and nurses with limited knowledge and skills, the creation
of simplified, cheaper courses tailored to the local availability of
resources and disease epidemiology is imperative. Collaboration
with and support from international societies and bodies will help
to develop neurocritical care in Nepal, thus saving more lives and
improving the outcomes of neurocritical illnesses.
Gentle S. Shrestha, MD, FACC, EDIC, FCCP, is Assistant Professor
at the Department of Anesthesiology, Tribhuvan University Teaching
Hospital Maharajgunj, Kathmandu, Nepal. Gentle is also very active
member of NCS and an invited guest writer for Currents.

Himalaya Sunrise, Nepal
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Fig. 1. ENLS course in Biratnagar (a city
in the eastern part of Nepal) on April 23,
2016

Fig. 2. Level III ICU of a tertiary-level teaching
hospital in Nepal

Fig. 3. The ICU team

Himalaya Sunrise, Nepal
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SOUTH AMERICAN CORNER
By Ciro Ramos Estebanez, MD, PhD

Dear Colleagues,
I am happy to announce the creation
of a new section devoted to South and
Central America in the Neurocritical Care
Society’s international magazine Currents.
Our society continues looking forward
to expand its global footprint. This new
section invites insights and developments
from our neurocritical care peers from the Americas.
The first Neuro ICU is rumored to have been established by
Walter Dandy in 1932. However, it has taken us nearly a
century to marshal under a united banner. Our young society
was founded in 1999, and in 2003 we gathered together
for its inaugural annual meeting. Fifteen years later, we are
reaching the maturity and capability of a thousand-strong
membership. The Neurocritical Care Society continues to
engage our peers worldwide.
Understandably, the history of NCS is a brief one punctuated
by infrequent joint ventures. Nevertheless, the wide majority of
current stakeholders harbor the desire for a thriving international
collaborative atmosphere.
The new crop of neurointensivists must cater to the needs of
specific populations in diverse communities, as non-traditional
neurological conditions increasingly present themselves
within their territories. Indeed, the neurointensivist’s role has
transitioned from that of a consultant to that of a super-specialist,
tackling the challenges surrounding brain injury. Physicians and
nurses in the domains of anesthesiology, general medical intensive
care units, trauma units, neurosurgery, and pharmacy have helped
to catalyze NCS during the past decade.
In this context, we envision
this column as an opportunity
for Latin American
neurointensivists to join us
in collaboration. We believe
our colleagues’ expertise will
surely enrich the rapidly
changing dynamics of our
field. Such an alliance will
result in a mutual exchange of
information required to save
lives and reduce the regional
burden of neurological disease.
We welcome physicians,
pharmacists, and nurses in the
domains of anesthesiology,
general medical ICUs, trauma
units, and neurosurgery to join
forces with NCS and further
catalyze our field.
Finally, we invite all stakeholders within our growing specialty
to attend the NCS-endorsed fourth annual International
Neurocritical Care and Research Symposium taking place
November 21–24, 2017, in Quito, Ecuador. Such a congregation of
our peers under the umbrella of the Latin American Brain Injury
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Consortium (LABIC) will allow us to build a unified database to
continue advancing collaboration and research.
Ciro Ramos Estebanez, MD, PhD
Case Western Reserve University
cramoses@icloud.com

NCS RESEARCH FELLOWSHIP

UPDATE ON THE NCS RESEARCH TRAINING
FELLOWSHIP GRANT
J. Claude Hemphill III, MD, MAS, FNCS, Past-President, Neurocritical Care Society
Four years ago, the Neurocritical Care
Society made a commitment to expanding
neurocritical care research by focusing on
junior members emerging into research
careers. By designing a grant program that
funds a focused mentored experience, the
hope was to give promising neurocritical
care researchers a jumpstart on the way to
more substantial extramural funding from
organizations like NIH, the American Heart
J. Claude
Association, and other foundations. We are
Hemphill III, MD,
now in full swing for the review process for
MAS, FNCS
the third NCS Research Training Fellowship
Grant, with the recipient to be announced at the NCS Annual
Meeting this October. So, this seemed like a good opportunity to
catch up with the recipients of the first two grants.
The inaugural recipient, David
Hwang from Yale, was funded for his
project entitled Understanding
Priorities of Surrogates for Intracerebral
Hemorrhage Patients with Uncertain
Prognosis. I asked David about his
experience being an NCS Research
Grant recipient.
“Having just completed my year
funded by the NCS fellowship, I can
say that it was absolutely critical
David Y. Hwang, MD
to moving my research on goalsof-care decision making among
surrogates for ICH patients forward,” he said. “Research on ICUshared decision making can sometimes fall outside the purview of
traditional funding agencies. Aside from the generous resources
that the NCS fellowship has provided, the validation from the
society that such investigations are of value has really been
tremendously meaningful for me. I’ve been very grateful for it.”
Last year’s recipient, Edilberto
Amorim from Massachusetts
General Hospital, was funded for his
project Unraveling the Dynamic
Neural Networks of Coma Recovery in
Hypoxic-ischemic Brain Injury.
“The NCS research fellowship has
been instrumental in my transition
from fellow to staff by providing me
the flexibility needed to dedicate
more time to the lab and build
Edilberto Amorim, MD
meaningful relationships with
mentors and new collaborators,”
he commented. “During the NCS fellowship, we have initiated
our own prospective study on coma recovery neuromonitoring
in cardiac arrest, and this preliminary data allowed us to recently
secure additional funding from the American Heart Association and
Philips. We hope that applying novel machine learning methods
to quantitative EEG, cognitive evoked potentials, and neuroimaging
data will help us shine light on mechanisms of consciousness
recovery after severe brain injury.”

in additional indirect costs to the recipient’s institution). Key
requirements are:
• An identified mentor who is an established investigator with
independent funding
• Protected research time by the applicant’s department of at least
75 percent
• A career training/development program with specific goals
• An identified research project
• Clear evidence of institutional
support to cover salary gap and
research costs.
Eligible candidates can come from any
background relevant to neurocritical
care and must be within five years
of completing a terminal degree or
training. Expect an announcement
soon for the fourth NCS Research
Training Fellowship Grant. Our
first two recipients are outstanding
representatives for NCS and what the
research grant program was intended
to achieve. The science is high quality
and relevant. The review process is
robust. Jonathan Rosand deserves
special thanks for bringing his NIH
K grant review expertise to NCS and
leading the study section that reviews
the NCS fellowship grant proposals. This is a great start, but now
I have a challenge for all of us to take the next step: expanding
the NCS fellowship grant process and research program. When
we began this program, we knew we needed to do it, but did not
know how to fund it. Remember those t-shirts you bought at the
annual meeting parties? Or the NCS leadership dunk tank? Fun
Run and golf tournament at the NCS Annual Meeting? Or just
checking the box to donate to the NCS Research Fund when you
renewed your annual dues? This is your fellowship and it exists
because of the generosity of NCS members in making this happen.
I would like to fund more than one NCS Research Fellowship
Training Grant each year. I would like to expand our funded
research endeavors to other projects. This is our opportunity and
challenge. We have set an ambitious goal of raising $35,000 for
the research fund at this year’s NCS Annual Meeting in Hawaii. I
will be in the Fun Run, at the golf tournament, and, of course, in
the meeting sessions to hear and participate in NCS science. Our
goal is achievable, and I thank you for all you continue to do to
help NCS fulfill its Research Mission.

Currently, the NCS Training Grant funds one person for one
year. The amount of the award is $70,000 (with up to 10 percent
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Neurocritical Care Fellowship Alumni:
Where Are They Now?
By Lauren Koffman and Saef Izzy

The neurocritical care community continues to grow and we would like to congratulate recent fellowship graduates! Below you can
find out more about where some of our recent graduate are practicing and how they are transitioning into their new positions. In the
next issues, we will recognize more graduates as we would like to keep all our members connected to our NCS family. We hope to see
you all at the annual meeting and engage with the Neurocritical Care Society as they began their careers!
Atul K. Ramesh completed his fellowship at Rush University Medical Center and residency at Montefiore
Medical Center/Albert Einstein College of Medicine. He has joined the Christiana Care Health System as
a neurointensivist and while he has just started, he has excellent colleagues and looks forward to joining a
supportive environment to start his career. Ramesh enjoys localizing lesions and hopes to continue to be a
dedicated professional student in neurocritical care.

Jamil R. Dibu is a staff physician in the Respiratory & Critical Care Institute and director of neurocritical care
operations at Cleveland Clinic Abu Dhabi (CCAD). Prior to joining
Cleveland Clinic Abu Dhabi, Dr. Dibu completed a fellowship in
neurocritical care at Cleveland Clinic and neurology residency at
the University of Arkansas in Little Rock. His current position is
rather unusual for a recent fellowship graduate, taking on the task
of director of the Neurological Intensive Care Unit. Cleveland
Clinic opened its doors to patients in Abu Dhabi, United Arab
Emirates in 2015, in order to bring world-class care to the Middle
East and surrounding region. Outside of work Jimmy has an avid
interest in competing in long distance triathlon races (IRONMAN
events) while traveling and exploring the world.
Lauren Koffman enthusiastically accepted a position as an assistant professor of neurology and neurosurgery at
Rush University Medical Center. Lauren completed neurology residency at Cleveland Clinic and neurocritical
fellowship at The Johns Hopkins University School of Medicine. She is excited to practice neurocritical care at a
busy academic hospital with a high volume of vascular neurology patients and hopes to share her passion for the
field with trainees. Although new to the program, she has already partnered with the OPO to create an educational
video for how to deliver news of brain death, and is developing an educational initiative for advanced practitioners
and trainees. When she is not working, she enjoys exploring Chicago’s food and coffee scene, traveling and
photographing all of the above. You may have even seen some of her photos in previous Currents! She hopes to
become a more active member of NCS and continue to contribute to Currents more in the future.
Pouya Tahsili Fahadan completed his neurology
residency at Washington University, followed by a
vascular neurology fellowship at the National Institute
of Health and neurocritical care fellowship at The
Johns Hopkins University School of Medicine. He
has just started as a neurointensivist at INOVA Fairfax
Hospital and spends his free time reading, cooking,
and traveling.

Kate Rosenblatt completed a surgical internship at Mount Sinai School of medicine, followed by an
anesthesiology residency at State University of New York Upstate Medical
University and neurocritical care/neurosurgical anesthesia fellowship at The
Johns Hopkins University School of Medicine. She now divides her time as
neurointensivist, neuroanesthesiologist, and NIH T32 research fellow. She
enjoys the variety in her multiple positions and plans to pursue a PhD in
Clinical Investigation at the Bloomberg School of Public Health. Kate spends
her free time reading to her five-month-old daughter, reading, and hiking.
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Starane Shepherd says he received fantastic preparation for his neurocritical care fellowship at the combined
Harvard Medical School/Massachusetts General Hospital/Brigham and Women’s Hospital program through
his neurology residency training in Miami at Jackson Memorial Hospital, University of Miami. He is now
an assistant professor of neurology in the section of neurocritical care at Rush University Medical Center in
Chicago, and started this July. Rush has a 28-bed neurocritical care unit and is the busiest clinical program in the
Chicagoland area.
“As all transitions go, there has been a steep learning curve, but I love the diversity of cases I have seen as an
attendee,” he said. “Also the camaraderie among my physician colleagues both from the neurology department
and neurosurgical has been the best. It may have to do with that, Midwestern niceness’! Chicago is a beautiful
city and nothing beats waking up to a view of the downtown skyline and lakefront! I am also an avid traveler,
and it helps to have a major airport at my doorstep. I am looking forward to many more productive years in this
city and continued growth as an academic neurointensivist.”
Burhan Chaudhry completed his residency at the University of Mississippi Medical Center followed by
fellowships in both neurocritical care and neuroimmunology at the Cleveland Clinic. He has just joined Tulane
University School of Medicine/Center for Clinical Neurosciences as an Assistant Professor. His new position
will involve staffing the Neuro ICU, participating in the Tulane Telestroke network, and working to establish a
multiple sclerosis clinic.
“I am very excited about this opportunity as it allows me to focus on my areas of interest (which are diverse) and
be part of a program which is growing,” he said. “After expanding the Neuro ICU service and consolidating my
clinical skills, leadership in the field is what I will strive for. Being more involved in NCS and inspiring future
generations to join this exciting field of ours!”
Like many others, Burhan says he has a passion for travel.
“Any chance I get I’m on a plane and off to a place I haven’t been to,” he added. “My immediate goal is to set
foot in all the continents (almost there).”
Riad Ramadan trained as a neurology resident at Henry Ford Hospital in Detroit, where he became chief resident
with interests in critical care medicine, and specifically cerebrovascular diseases. Riad completed two fellowships,
vascular neurology fellowship at the University of Texas at Houston and neurocritical care at the Johns Hopkins
University School of Medicine. He will be joining Henry Ford Hospital as faculty in the fall of 2017, where he
will be attending on both the stroke service and the neurocritical care unit.
Riad’s research has focused around acute stroke management, organization of stroke care, and critical care
management of ischemic and hemorrhagic strokes. When he’s not rounding or researching, Riad enjoys traveling
the globe and exploring the great outdoors. His interests are multiple and lie within history, sociology, art, and
architecture. Acquiring new languages and discovering new cultures is also one of his passion. Wish him luck in
his journey to learning ASL!
Pravin George completed his neurology residency at Cleveland Clinic followed by neurocritical fellowship at
The Johns Hopkins University School of Medicine. He returned to Cleveland Clinic last year as a staff physician
in the stroke and neurocritical care departments and is an assistant professor at the Lerner College of Medicine.
Since his return to Cleveland Clinic, he hopes to assist in building the fellowship program, apply for grants for
his project on rehabilitation in subarachnoid hemorrhage patients and increase research productivity within
the neurocritical care unit. Pravin has many interests outside of work including spending time with his family,
ultimate Frisbee, photography/videography, cooking, running, cello/piano, and soccer — he had better see you at
the NCS Conference game!

Hopkins Grads
Rush Neurocritical Care Faculty celebrating Starane’s birthday:
Sayona John, Tom Bleck, Ivan da Silva, Starane Shepherd, Lauren
Koffman, Torrey Boland Birch, Rajeev Garg, Sebastian Pollandt,
George Lopez
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Welcome to the
Cerebrovascular Disease
Knowledge Portal
By Guido J. Falcone, MD, ScD, MPH, and Jonathan Rosand, MD, MSc
We are pleased to announce the launch of the
Cerebrovascular Disease Knowledge Portal
(CDKP). This open-access resource brings
stroke genomic information to the world.
About the Cerebrovascular Disease
Knowledge Portal Project
Guido J. Falcone,
MD, ScD, MPH

Jonathan Rosand,
MD, MSc

Funded by the National Institute of
Neurological Disorders and Stroke, the
Cerebrovascular Disease Knowledge Portal
has been developed by a team of clinicians,
scientists, and software engineers from
the Broad Institute of MIT and Harvard,
Massachusetts General Hospital, Yale
University, and many collaborators from the
International Stroke Genetics Consortium.
The goal of the platform is to democratize
access to genomic data and accelerate stroke
genomics research by providing open access to
genetic, phenotypic, and imaging data on large
numbers of patients with stroke from around
the world.

History
In the past decade, the introduction of high throughput
genotyping technologies revolutionized the way we think about,
and work with, genomic data. These new technologies have been
potentiated by the creation of large collaboration networks that
allow the assembly of sample sizes unimaginable not long ago.
Launched in 2007, the International Stroke Genetics Consortium
(ISGC) brought together a global community of investigators.
Working groups within the ISGC have been responsible for the
discovery of dozens of genetic susceptibility loci for stroke and
continue to pursue further discoveries. To capitalize fully on
the unique opportunities available through the generation of
genetic and phenotypic data on large numbers of individuals with
cerebrovascular disease, the ISGC launched the Cerebrovascular
Disease Knowledge Portal (www.cerebrovascularportal.org), a
comprehensive web-based resource that facilitates the exploration
of, and access to, the rich genetic and phenotypic data related
to cerebrovascular disease that has been generated by the ISGC.
It is built with the Knowledge Portal architecture developed at
the Broad Institute. The CDKP expands on this architecture with
additional features and partnerships.
The Cerebrovascular Disease Knowledge Portal
The Cerebrovascular Disease Knowledge Portal houses two
substantially different types of data: summary level data and
individual level data. Summary level data (summary statistics)
consist of full sets of results described in published genetic
association studies in stroke genomics. Individual level data
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consist of complete datasets containing phenotypic and genotypic
information from cohorts of stroke patients and controls enrolled
as part of one of the constituent studies within the ISGC.
The Cerebrovascular Disease Knowledge Portal is designed to serve
three key functions:

•
•

•

To be a central repository for large datasets of human
genetic information linked to cerebrovascular disease and
related traits.
To function as a scientific discovery engine that can be
harnessed by the community at large, and ultimately
assist in the selection of new targets for cerebrovascular
drug design.
To facilitate the conduct of customized analyses by any
interested user around the world, doing so in a secure
manner that provides high quality results while protecting the integrity of the data.

The Cerebrovascular Disease Knowledge Portal is intended to
be secure, compliant with pertinent ethical regulations, accessible to a
wide user base, inviting to researchers who may want to contribute
data and participate in analyses, modular in its analytical
capabilities and user interfaces, automated, rigorous in the quality of
data aggregation and returned results, versatile, and sustainable.
The Cerebrovascular Disease Knowledge Portal is constructed
on a software architecture originally developed for the Type
2 Diabetes Knowledge Portal, built as the central product of
the Accelerating Medicines Partnership in Type 2 Diabetes.
The Cerebrovascular Disease Knowledge Portal provides
three different avenues to access stroke genetic data: (1) a
user-friendly, web-based interface that allows users to explore
existing genetic results; (2) full sets of genome-wide summary
statistics generated by published studies on stroke genomics,
immediately available for download; and (3) access to
individual-level data through the American Heart Association’s
(AHA) Precision Medicine Platform (see below).
Partnership with the American Heart Association
The developers of the Cerebrovascular Disease Knowledge Portal
have partnered with the AHA Institute for Precision Cardiovascular
Medicine. The institute is committed to advancing precision
medicine through mechanisms such as the Cerebrovascular Disease
Knowledge Portal. Through this partnership, a resource has been
developed that allows scientists to query and analyze individual
level data on a secure informatic workspace. By enabling liberal
and secure data sharing, this workspace will help investigators
to find novel mechanisms and therapeutic targets in stroke and
cardiovascular disease.

www.cerebrovascularportal.org

NURSING COLUMN

It Takes a Village: Diverse Roles and Perspectives
of NCS Nurses
By Dea Mahanes, MSN, RN, CCNS, FNCS, and Briana Witherspoon, DNP, ACNP-BC
The theme of this year’s
annual meeting in
Hawaii — “It Takes a
Village” — reflects both
the rich diversity of NCS
membership and the
need for all disciplines
and professions to work
together to improve
Dea Mahanes,
Briana
care. The NCS spirit
MSN, RN,
Witherspoon,
of collaboration and
CCNS, FNCS
DNP, ACNP-BC
emphasis on inclusivity
provides the opportunity for nurse members to make significant
contributions to the society and to neurocritical care.
The composition of the NCS nursing membership reflects the
overall diversity of the organization. Nurse members of NCS
currently total 319, including 119 individuals who joined in
2017. Based on information from last year’s Nursing Needs
Assessment, along with available membership statistics, staff
nurses and nurse practitioners each make up about a third of
the overall nursing membership. The remaining nurse members
include clinical nurse specialists, clinical educators, managers,
researchers, nursing faculty members, industry specialists, and
others. While each role offers unique contributions to the
care of neurocritical patients and to NCS, nursing serves as the
common core element of our practice.
NCS nurses also reflect the geographic diversity of the
organization. Within the United States, NCS has nurse members
from 41 states and the District of Columbia. California has the
most nurse members at 51, with Pennsylvania and Ohio coming
in second at 18 members each. In addition, NCS has several
international nurse members.
The Nursing Committee (members are listed at right) is
charged with representing the nursing voice within NCS. The
committee consists of staff nurses, clinical nurse specialists, nurse
practitioners, educators, program managers, and researchers from
ten different states and the Philippines. This year, the committee
has focused on the development of two nursing-focused online
educational products that utilize a self-paced case study format.
Once completed, these modules will be added to N-Case,
the section of NCS OnDemand devoted to nursing resources.
N-Case is accessible from the NCS website and includes several
other educational presentations, most of which are available to
members at no cost. This year, the Nursing Committee has also
continued to focus on retaining and recruiting nurse members
using information obtained from the nursing Needs Assessment.
Nurse representation is reflected on the NCS Board of Directors.
Mary Kay Bader, MSN, RN, CCNS, FNCS, FAHA, a neurocritical
care clinical nurse specialist from Mission Hospital in Mission
Viejo, California, is currently serving on the Executive Committee
as Secretary of the Society and is in line to become the first nurse
president in 2019. “Nurses are represented on the Board of
Directors and are active in numerous NCS committees, insuring
that the art and science of nursing contributes and is incorporated
in NCS throughout the organization,” said Bader.

It takes a village for the nursing profession to make optimal
contributions to neurocritical care and to NCS. We value the
diversity of our nursing members and encourage nurses in various
roles with all levels of experience to get involved. All NCS nurses
are encouraged to join the Nursing Committee conference calls.
Information for these calls and other important announcements
can be found on the Nurse Forum section of the NCS website,
which all nurse members can access. Changes intended to
increase participation and communication are anticipated in the
coming months, so stay tuned.
If you have questions about NCS nursing or would like to
learn more about opportunities to contribute, please contact
Briana Witherspoon, incoming Nursing Committee chair, at
brianawickard@hotmail.com. If you are reading this from the
Annual Meeting in Hawaii, please attend the Nursing Corner from
5:30 to 6:30 p.m. on Wednesday, October 11, in Kohala 3. This
session is a great opportunity to connect with fellow NCS nurse
members, so we hope to see you there! It takes a village, and we
hope you will consider joining the movement to get involved.
NCS Nursing Committee Members
**Dea Mahanes, MSN, RN,
CCNS, FNCS; Clinical Nurse
Specialist, Charlottesville, VA.
(Chair).
Briana Witherspoon, DNP,
ACNP-BC; Nurse Practitioner,
Nashville, TN. (Co-Chair).
**Mary Amatangelo, MS, RN,
ACNP-BC, CCRN, CNRN;
Nurse Practitioner, Boston, MA.
Debora Argetsinger, MS,
AGACNP-BC, CCRN; Nurse
Practitioner, Wyoming, MI.
Cindy Bautista, PhD, APRN,
FNCS; Associate Professor,
Fairfield, CT.
Honey Beddingfield,
BSN, RN, CCRN, CNRN;
Staff Nurse, Neuroscience
Champion, Stanford, CA.
Mary Guanci, MSN, RN,
CNRN; Clinical Nurse
Specialist, Boston, MA.

Diana Jean “Yana” Serondo, RN,
NVRN-BC; Section ManagerStroke Service/Stroke Program
Coordinator, Taguig City,
Philippines.
Michelle VanDemark, ANP-BC,
FNCS; Nurse Practitioner, Sioux
Falls, SD.
Christina Watford, BSN, RN,
CCRN; Clinical Nurse Educator,
Winston-Salem, NC.
Susan Yeager, MS, RN, CCRN,
ACNP, FNCS; Nurse Practitioner,
Columbus, OH. (Board liaison,
non-voting member).
New Committee Members,
effective October 2017
Rachel Malloy, MSN, RN, CNRN,
SCRN, ANVP; Clinical Specialist,
Merritt Island, FL.
Catrice Nakamura, MSN,
CCRN-K; Stroke Program
Manager, Torrance, CA.

Lori Madden, PhD, RN,
ACNP-BC, CCRN, CNRN;
Clinical Nurse Scientist,
Sacramento, CA.
Karen March, MN, RN,
CNRN; Consultant,
Sammamish, WA.
**Term ends October 2017
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PHARMACY COLUMN

Clinical Pharmacy Practice in Chile:
Focus in Neurocritical Care
By Marcial Cariqueo Arriagada, PharmD
History
Pharmacy schools in Chile introduced
the role of the clinical pharmacist within
the curriculum in the 1970s, based on the
foundation work of Lisa Strand, PharmD.
Since then, different subspecialties have been
introduced within clinical pharmacy practice
which is consistent with developments seen
in medicine. Specialties such as oncology, nutrition, ambulatory
care, and geriatrics were the foundation of clinical pharmacy
in Chile, which then helped to set the precedent for continued
development within other clinical areas, such as critical care.
It was not until the year 2000 that pharmacists had a dedicated
role within critical care. Presently, Chile has more than 60
pharmacists caring for critically ill patients. Within that cohort,
neurocritical care pharmacists are growing in number and are
establishing their role as an essential part of the patient care team.
Critical Care Pharmacists’ Experiences
Marcial Cariqueo, PharmD I am a critical care pharmacist
practicing at Hospital Clínico Universidad de Chile, the main
teaching hospital in Chile. Our health care team includes
physicians, nurses, physical therapists, speech therapists, and
clinical pharmacists. Our intensive care unit has a 55-bed mixed
unit that includes medical, surgical, and neurocritically ill patients.
Patient acuity varies but encompasses patients requiring ECMO,
CRRT, and high volume hemofiltration, along with patients that
have received hepatic and/or renal transplants.
As a critical care pharmacist in Chile, my role is to optimize
patients’ pharmacotherapeutic regimens, target antimicrobial
stewardship, and assure appropriate dosing utilizing
pharmacokinetic principles. I am responsible for working with
the clinical teams to ensure optimal drug administration, safe
utilization of smart pump technology, and minimization of
adverse drug reactions. Lastly, I provide education to medical
students, fellows, and other members of the care team on
pharmacotherapeutic standards of care for critically ill patients.
Milka Darlic, PharmD Dr. Darlic practices at the Neurosurgical
Institute, which is a public and teaching hospital dedicated to
the treatment of neurosurgical diseases. This center also provides
programmed and emergency services to the metropolitan and
surrounding regions of Chile. It specializes in providing care to a
wide, complex spectrum of adult and pediatric patients. It has 102
beds, 18 of which encompass critical care services (CCS). Of the
18 beds, eight are ICU beds, and ten are intermediate critical care
beds. The CCS takes care of different acute neurological diseases
including subarachnoid hemorrhages, ruptured and unruptured
aneurysms, arteriovenous malformations (AVM), traumatic brain
injury (TBI), extradural and subdural hematoma, intracerebral
hemorrhages (ICH), spinal cord injury, and CNS tumor resections.
The integral management of these diseases is performed in the
ICU by a multidisciplinary clinical team, which includes an
intensivist, neurologist, nurse, kinesiologist, speech therapist,
occupational therapist, nutritionist, and clinical pharmacist.
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There are a limited number of academic Neuro ICU centers in
Chile so clinical pharmacists specializing in neurocritical care
often attain their education and training by actively participating
in educational conferences with subsequent implementation of
neurocritical care pharmacist services. These services are focused
on acute, patient-specific treatment for the disease states listed
above and encompass many principles described previously.
Conclusion
The critical care pharmacist’s role is consistently progressing
in Chile, with neurocritical care pharmacists increasing in
number. The pharmacists within this specialty continue to
develop their role, ensuring optimal pharmacotherapeutic care
for neurocritically ill patients. Membership in organizations such
as the Neurocritical Care Society will help us expand our role
and keep us current with the many advances in neurocritical care
therapies seen around the world.
The names of the individuals
from left to right in the picture:
Alejandra Sardá, RN, Gonzalo
Peña, RN, Monica Vera,
RN, Rodrigo Cornejo, MD,
Intensivist, Chief of Critical
Care Unit, Cecilia Luengo, MD,
Intensivist, Marcial Cariqueo,
PharmD

Reminisce with the NCS Secretary
By Mary Kay Bader, Secretary, NCS

There are several regional, national, and
international educational events scheduled in
the next six months! If you like to combine
learning with travel, I would like to call out a
few of the events.

Würzburg, Germany

• NCS Annual Meeting, October 10–13,
2017, the Big Island of Hawaii
• NCS Regional Meeting: The IV
International Neurocritical Care
Symposium, November 21–24, 2017, Quito, Ecuador (Read Dr.
Nelson Maldonado’s column in this issue of Currents)
• NCS DGNI Second Joint Meeting, February 8–10, 2018,
Würzburg, Germany
Our 15th NCS Annual Meeting is scheduled for October 10–13
on the Big Island of Hawaii. Join your NCS colleagues with
opportunities to learn, network, share research, and spend some
leisure time at the beach! A two-day Transcranial (TCD) workshop
is scheduled for October 9–10. Workshops (12 topics), ENSL
3.0, Practice Update, and Professional and Leadership sessions
are on the October 10 schedule. The next three days are filled
with educational sessions, committee meetings, networking
opportunities with Specialty Focus Corners, athletic (running,
soccer, or golf, anyone?) fundraising events, and social events!
Attending the NCS conference enables participants to take critical
knowledge back to their clinical practice environment and apply it
to improve patient care.
NCS Meeting Hawaii

This joint initiative focuses on the following topics:
- Emergency Neurological Life Support
- Clinical Pharmacist Impact on Patient Care: A World Apart
- Same, Same, but Different: Preclinical, Emergency and Critical
Care Catastrophic Disease in Germany and the United States
(four lectures)
- Let’s Join Forces: Global Research and Collaboration (four lectures)
- What Will the Outcome Be? Prognostication in Neurocritical
Care: Cerebrovascular and Hypoxic Disease (four lectures)
- What Will the Outcome Be? Prognostication in Neurocritical
Care: Traumatic/Epileptic/Inflammatory Disease (four lectures)
- Post ICU Syndrome: What Happens in the Neuro ICU…Stays
with the Patient (five lectures)
ePoster Sessions will be held at the meeting. Submit an abstract by
going to the following link: http://www.anim.de/ncs/abstracts. The
deadline for poster submissions is November 1, 2017. The ePoster
Session is scheduled for February 9 at 1900 and will be chaired by
Dr. Erich Schmutzhard and Dr. Michael Diringer.
Join your colleagues and attend these phenomenal meetings on
neurocritical care!

Our NCS colleagues in the Germany Society for Neuro-Intensive
Care and Emergency Medicine (DGNI) are inviting all interested
NCS members to a special meeting early next year. This event
will be our second joint meeting of the two organizations. NCS
and DGNI are holding the meeting in Würzburg, Germany,
February 8–10, 2018. The Scientific Program is chaired by Prof.
Dr. Wolfgang Müllges. DGNI and NCS members Dr. Katja
Wartenberg; Dr. Michel Torbey; Dr. Gretchen Brophy; Dr. Julian
Bösel; Dr. Juergen Meixensberger; Dr. Georg Gahn; Mary Kay
Bader, RN; and Cynthia Bautista, RN, are assisting with topic
selection. The link to the program is http://www.anim.de/ncs/
scientific-program-joint-meeting-dgni-ncs/.
Facts about Würzburg, Germany:
Würzburg is a city in Germany’s Bavaria region. It’s known for
lavish baroque and rococo architecture, particularly the 18thcentury Residenz palace, which boasts ornate rooms, a huge fresco
by Venetian artist Tiepolo, and an elaborate staircase. Home to
numerous wine bars, cellars, and wineries, Würzburg is the center
of the Franconian wine country, with its distinctive bocksbeutel
(bottles with flattened round shapes).
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ETHICS COLUMN

It Takes a Village: Lessons on Multidisciplinary Care
from
the Practice of Clinical Ethics Consultation
By Michael Rubin, MD, and Daiwai M. Olson, PhD, RN, CCRN, FNCS

Michael Rubin, MD

The theme of this year’s annual meeting
is “It Takes a Village.” Every intensive care
practitioner worth their salt has learned that
they are much more effective if they cooperate
with nurses, therapists, pharmacists, surgeons,
residents, and consulting physicians. They
are all members of the same village. The
challenge is that we don’t always know how to
best work with each other. Often, we struggle
to convince another member of our village
that it is in their best interest to find a way to
work with us. While we all agree that we have
a duty to work for the benefit of the patient,
we sometimes disagree over who should do
what and when, as well as who needs to bend
more than the other. Such interpersonal
communication is valued — but it can be a
tremendously difficult thing to teach.

Lessons can be applied from the world of
clinical ethics consultation to help improve
this process. Ethics consultants are called,
for assistance, because some decision or
conundrum leaves a provider ill at ease and
with the perception that someone ought to “do something about
it.” Ethics consultants are perceived to have the ability (or at least,
some think we should have the ability) to review a situation,
identify the ethical violation, and then force the situation to be
realigned with what “ought” to be.
Daiwai M. Olson,
PhD, RN, CCRN,
FNCS

In truth, the ethicist has only as much authority as people
(patients and providers) are willing to give. What ethicists do
have is a specific knowledge set, one that most staff are familiar
with but may still require clarification to fully understand. Often,
people asking for our assistance have a strong impression about
the situation at hand based on a gut instinct. Unfortunately,
decisions made on instinct and a powerful moral compass often
leave out other important considerations.
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Beyond expertise, what makes an ethicist effective is the ability
to peel back the layers of the onion and deduce the fundamental
conflicts in a particular situation. Furthermore, ethicists have
training and experience on how to build consensus amongst
people with different opinions.
So, how does one build consensus? First, identify the issues and
potential solutions. Next, elicit the views of each stakeholder and
develop an understanding of how their background has brought
them to their current perspective. The key to this is understanding
the cultural influences, religious or spiritual traditions, and family
relationships of each individual.
Now let’s turn back to the ICU. Being a good intensivist also
requires a specific knowledge set. The intensivist must have a
mastery of problems delegated to the intensivist and also possess
enough familiarity with the primary disease’s related issues that
they know how collaborators (consulting physicians, nurses,
pharmacists, etc.) will usually manage them.
I would offer for your consideration that we should approach
our colleagues from other disciplines in the same manner that
the ethicist approaches the stakeholders involved in an ethics
consult. How does their specialty train them to approach patient
management issues? What do they see their role as? What are
the concerns that they focus on, and what do they expect out
of us? Each discipline, whether it be nurse, surgeon, physician,
pharmacist, or therapist, has a paradigm, a method of practice and
perceptions of the roles of others in the ICU. They are part of their
own culture, which may be related to ours, but at the same time is
different. Each discipline views the patient from a unique lens.
If we were a conductor managing an orchestra, we need to know
who can perform best under what conditions and how their
sound blends in with the whole. The conductor recognizes
the value of each individual instrument and musician but also
recognizes the need for teamwork. To expect everyone just to do
their part without recognizing that they have differences leads
to disorder and noise. Working in harmony together, well, that
gives you Mozart.

RESIDENTS AND FELLOWS CORNER

Broadening Our Horizons: Attracting Fellows
from a Variety of Residency Specialties
By Jennifer Kim, MD, PhD, and Anand Venkatraman, MD

Neurocritical care has long attracted intensivists from a variety of
training backgrounds. More recently many fellows are neurologytrained. As our field expands, NCS wants to continue attracting
trainees from all fields to draw on the strengths of such diversity.
We interviewed six non-neurology trained neurointensivists to see
why neurocritical care interests them and how to attract others in
their respective specialties. (Responses paraphrased for brevity)

(JM) I trained as a neurosurgery resident and
endovascular fellow at the University of Wisconsin. I am
now Director of Neurocritical Care at UW and I split my
time between the Neuro ICU and operative, spending
50-70 percent in the former and 30-50 percent in the
latter. I am also interested in clinical informatics and
pursuing a PhD.

Firas Abdulmajeed: Assistant Professor
University of Pittsburgh

(DM) I started as a general surgery resident at the Mayo
Clinic in Scottsdale, and then transitioned to an
anesthesia residency and critical care fellowship at the
University of Alabama. My surgical experience helped
with procedural tasks in the Neuro ICU while anesthesia
helped frame protocol and outcomes-oriented thinking.
My multifaceted experience enables me to connect well
with a diverse range of colleagues, which I enjoy.

Marin Darsie: Assistant Professor
University of Wisconsin
Jonathan Elmer: Assistant Professor
University of Pittsburgh

Joshua Medow: Associate Professor
Director of NCC-University of Wisconsin

David Miller: Associate Professor
University of Alabama Birmingham

Casey Olm-Shipman: Assistant Professor
University of North Carolina at Chapel Hill

1. What is your training background and how does that
influence your current job position?
(FA) I trained in Internal Medicine, which provided me
job opportunities in locations that want to become
comprehensive stroke centers, but do not have enough
volume for dedicated Neuro ICUs. This gave me the
opportunity to take care of neurologically, medically, and
surgically critically-ill patients.
(MD) I completed a residency in emergency medicine
before completing a fellowship in neurocritical care. I am
currently an assistant professor at the University of
Wisconsin and split my time between the Emergency
Department and Neuroscience ICU.
(JE) I trained in emergency medicine at Partners in
Boston, then did a critical care fellowship at the
University of Pittsburgh Medical Center. The
neurocritical care fellowship was just starting, but I
tailored my training to fulfill the neurocritical care
requirements within my two-year fellowship. I spend 25
percent of my time attending on the Neurotrauma and
Post-cardiac arrest services, and 75 percent doing
research.

(CS) As a medical student, I enjoyed both adult and
pediatric neurology. I pursued child neurology, but
intentionally selected Partners in Boston for its in-depth
exposure to both adult and pediatric care. I subsequently
completed a fellowship in acute stroke and neurocritical
care and now practice at the University of North Carolina
at Chapel Hill in the divisions of Neurocritical Care,
Stroke, and Child Neurology. In selecting a faculty
position, I sought opportunities that would enable me to
care for both children and adults.
2. How did you get interested in neurocritical care? At what
stage of training were you exposed to neurocritical care?
(FA) When I was a resident, I was always interested in
critical care medicine, but I decided to be a hospitalist
before pursuing fellowship. With my first job I was
exposed to neurologically critically ill patients, and
dealing with these cases was challenging. That’s when I
decided I wanted to pursue neurocritical care.
(MD) Rotating though various critical care services is
standard in Emergency Medicine training. I trained at the
University of North Carolina at Chapel Hill, which
uniquely had us rotate through the Neuro ICU in
addition to other ICUs. After my neurocritical care
rotation, I wanted to pursue a critical care fellowship. Dr.
Rhonda Cadena, who also trained in EM before
completing fellowships in both stroke and neurocritical
care, mentored me. With her guidance, I began my
neurocritical care fellowship at UNC-Chapel Hill.
(JE) I was looking for research projects during residency
and wound up studying ARDS in ICH. I became
interested in the balance between managing what the
brain and body need. My first exposure to a Neuro ICU
was my first fellowship rotation. I remain interested in
the brain-body balance and am now pursuing a master’s
and applying for a K23.
(JM) As a PGY-2 neurosurgery resident, I had a patient
with aneurysmal subarachnoid hemorrhage who had
great surgical results, but poor medical management/
complications. The critical care doctors didn’t know how
to manage subarachnoid hemorrhage and the
neurosurgeons didn’t know how to manage the medical
complications. During residency I did one year of MICU
training and then an endovascular fellowship. As a
resident, we had a small neurosurgical ICU, but all
neurology patients went to the MICU. Now we have a
newly expanding combined neuroscience ICU.

29

(DM) As a surgery resident, I saw trauma cases at St.
Joseph’s medical center. We worked closely with
neurosurgery residents from Barrow, and I really enjoyed
critical care and neurotrauma management. I always
wanted to do critical care, but thought I would do cardiac
critical care. However, during my fellowship, the sole
Neuro ICU attending was leaving and there was an
opportunity to run and develop the Neuro ICU. I had
always been interested in the neurological cases, and I
think I had a natural aptitude for it. I’ve loved it ever since!
(CS) I initially planned to specialize in Epilepsy, but after
five months of ICU rotations during my Pediatric
preliminary years, I realized my passion for working with
critically ill patients. I also appreciate the large number of
neurocritically ill pediatric patients. My two months in
the Neuro ICU ultimately sealed the deal. I loved the
intersection of neurology, acute care, and palliative care,
plus ample opportunities to pursue research in quality
improvement and implementation. I had exceptional
mentors who saw the value of training neurointensivists
who could care for patients of all ages.
3. What can be done to attract more people from your field to
neurocritical care? Is there an optimal time during training
to expose and recruit them to neurocritical care?
(FA) a) Reach out to residency programs with
information about neurocritical care fellowships; b)
market ENLS so it becomes a part of IM residency
educational material; c) put out statistics of neurointensivists with internal medicine backgrounds to
encourage residents to apply.
(MD) The neurosciences can seem intimidating to an
emergency medicine resident, who is taught to handle
anything that comes in, but can’t possibly learn the
details of every field. Supportive fellowship leaders are
essential for recruiting fellows with non-neurology
backgrounds. I wouldn’t have been successful if my
training wasn’t tailored to the strengths and weaknesses I
possessed. Welcoming individuals from a variety of
training backgrounds adds complexity to training, but we
are a stronger field because of this diversity.
(JE) In EM residency, trainees are exposed to brief
snippets of patients who go to the Neuro ICU, but they
don’t realize that all the interesting stuff in neuro patients
like MCA strokes and subarachnoid hemorrhage happens
after leaving the emergency room. Thus, having EM
residents rotate through the Neuro ICU like they do in
the MICU and SICU would help show residents the
importance of critical care in acute neurologic disease.
(JM) Neurosurgery residents should ideally be exposed to
neurocritical care in PGY 2 or 3. Many programs have
PGY-1 residents rotate through the Neuro ICU, but this is
too early for them to appreciate how to best manage these
patients. One major barrier for neurosurgeons is the
financial gap between earnings in the OR and Neuro ICU.
A neurosurgeon has to do neurocritical care because he or
she loves it and realizes its importance in the complete
care of their patients.
(DM) Anesthesia residents need to spend time in Neuro
ICUs, ideally in mid-level residency. Anesthesiologists are in a
unique position to follow a patient from the OR to the ICU
to clinic, offering vertical patient care. An anesthesia resident
can either do a two-year neurocritical care fellowship, or a
year of critical care plus a year of neurocritical care, the latter
option allowing the resident to be anesthesia-critical care
certified. I think it is a huge advantage to get trained by
experts from different fields. It gives them a better
understanding of neuroanatomy and neurophysiology,
allowing them to perform better in the OR.
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(CS) Pediatric, in addition to adult, neurology residents
should have meaningful exposure to the Neuro ICU. I
also think it is very important for both neurocritical care
and child neurology faculty to support child neurology
residents. Most Neuro ICUs are adult-based, likely
contributing to some apprehension by child neurology
residents, but with appropriate supervision and
supportive faculty, fellows, and co-residents, child
neurology residents can thrive. It is also mutually
beneficial for both adult and pediatric providers to learn
from one another, to enhance the practice of neurocritical
care across all age groups.
4. What were the biggest challenges you faced when beginning
work in this field? How could these challenges be avoided
for others?
(FA) There were two challenges when I started my
fellowship: (1) Earning the trust of neurosurgery and
neurology programs (they looked at me differently, since
I was not a neurologist), and (2) Finding a job. I thought
that Neuro ICUs run by neurology departments might
not hire a non-neurologist, so I started looking for Neuro
ICUs run by critical care departments or large
multidisciplinary private critical care groups.
(MD) Neurointensivists remain pioneers. Neurocritical
Care Units are continuing to open for the first time at
many hospitals and the role that neurointensivists will
play in the new Neuro ICUs is still being defined. There
is wide variation in the positions available, and they will
evolve as the field matures, demanding flexibility and
determination to forge new paths.
(JE) I think that neurocritical care is great for
multidisciplinary backgrounds. While I was better than
others at managing rapid afib and doing intubations, I
knew a lot less about neurology and neuroanatomy. I
think having a program director who can help fellows
foster their strengths and focus education around their
weaknesses is key for successfully training a diversity of
fellows.
(JM) Every neurosurgeon feels they know how to do
neurocritical care because it’s part of their training. They
need to realize it is its own subspecialty, just like vascular
or tumor neurosurgery and requires its own additional
training. The best solution is to have more exposure not
just to neuro but managing disorders of other body
systems (e.g., ARDS, liver disease). Additionally, NCS
should recognize other specialty certifications beyond
UCNS to encourage member involvement and
consideration for FNCS induction.
(DM) My biggest challenge was developing personal
relationships with neurosurgery, nursing, and neurology,
but it was also the most rewarding. As an anesthesiologist
it is initially challenging to get people to view your
knowledge base beyond ventilator management. As
people recognize your capabilities, they trust you more
and that is key in neurocritical care. It is important to
establish protocols as well so that you are making good,
consistent decisions, in alignment with other doctors.
(CS) I thankfully had two local role models of Child
Neurology trained neurointensivists to discuss career
development opportunities. One of the greatest
challenges is finding a practice model with a good fit.
Many pediatric ICUs require pediatric ICU fellowship
regardless of neurocritical care training. However, many
successful programs have pediatric neurocritical care
specialists serving in a consultative role. I personally
wanted a hybrid model, to practice as a primary
neurointensivist in a dedicated (adult) Neuro ICU and as
a pediatric neurocritical care and stroke consultant.
During my job search, some institutions could not
support this model, but thankfully, many institutions
recognized the value of a clinician with adult and
pediatric neurocritical care expertise.

NCS’ Resident and Fellow Committee:
Events During the NCS Meeting
By Winnie Lau, MD

Since its inception, NCS’ Resident and
Fellow Committee (RFC) has aimed to
connect trainees from across the nation
and offer the benefits of camaraderie and
mentorship. This year at the Annual Meeting
in Waikoloa, Hawaii, the committee is proud
to feature several accomplishments and offer
a number of events for trainees to broaden
their society experience.

The RFC would also like to recommend the Professionalism
and Leadership Course on Tuesday, October 10, which will be
another great opportunity to pick up some skills to foster a
successful career. We hope you can join us for any (or all) of
the events this year. Enjoy your week at NCS Waikoloa. Aloha!

The RFC is delighted for the release
of its first publication, The Pocket
Guide to Neurocritical Care. This
useful reference book was written by
residents and fellows across the
nation and edited by prominent
leaders in the field to provide a brief
but well-balanced guide to the
diagnosis and management of
neurocritical care patients. Hard
copies will be available to purchase at
this year’s Annual Meeting.
Another proud accomplishment this year has been the
development of a national mentorship program that pairs
junior members of the field with more veteran members at other
institutions, across state lines. Together, the pairs develop a
project both parties can be passionate about and benefit from, all
while creating new ties with their soon-to-be colleagues.
For those lucky enough to find themselves at this year’s meeting in
beautiful Waikoloa, the RFC is hosting three events, and we invite
you to join.
Mentorship Mingle (October 11, 5:30 p.m.)
Mingle is a joint event hosted by the RFC and Women In
Neurocritical Care Committee (WINCC) to connect members in a
unique new way modeled after the concept of speed dating, which
we have cleverly renamed “speed mentoring.” Trainees and junior
attendings will have the opportunity to sit down individually with
leaders in the field to get advice about their training, career goals,
research, publications, and more in a fast-paced session before
moving on to another mentor for a different perspective. Have
your questions ready and prepare to be mentored. The event
is open to trainees and junior attendings alike as we never stop
needing advice. We will also proudly feature select products of the
Mentorship Program.
Happy Hour at the Tap Room (October 11, 6:30 p.m., following Mingle)
Meet up with old friends and make new ones at this year’s resident
and fellow happy hour. Come have a “pia” (Hawaiian for beer)
with us. Appetizers will be provided. We don’t even need to talk
about work.
Resident and Fellow Specialty Corner (October 13, 1 p.m.)
This year’s focus corner will feature panelist speakers offering
real-experience advice about transitions. From resident to fellow,
fellow to attendee, and navigating your early career, we will try to
cover it all if we can.
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JOURNAL WATCH

Journal Watch

By Aimee Aysenne, MD, MPH, and Chitra Venkatasubramanian, MBBS, MD, MSc

Aimee Aysenne, MD

Neuroprognostication remains the elusive
and crucial component of neurocritical
care. Being able to rapidly and precisely
distinguish patients who have a chance at
meaningful neurological recovery from those
who do not, while avoiding the self-fulfilling
prophecy of early cessation of aggressive
support, remains one of the most difficult
duties of a neurointensivist. Here we present
three articles to aid in this task.
Neuron-specific enolase is a predictor of poor
outcome in cardiac arrest after TTM. Streitberger
KJ, Leithner CL, Wattenberg M, et al. Crit Care
Med 2017; 45:1145-1151.

Chitra
Venkatasubramanian,
MBBS, MD, MSc

The utility of neuron-specific enolase (NSE)
thresholds post cardiac arrest was evaluated
in this multicentered, retrospective study.
All patients were treated with TTM at 3234° for 24 hours. Treating physicians
knew NSE concentrations but were not the
sole deciding factor for prognostication.
Outcome was Cerebral Performance
Category (CPC) on discharge.

1,053 patients were included. At an NSE
threshold of >90 µg/L, PPV was 99% and
sensitivity was 48% to predict a poor outcome with CPC score of
4-5. There was no significant difference when including CPC 3
in the poor outcome group. Of the three patients who had good
outcome (CPC 1-2) despite NSE >90 µg/L, all had conditions that
could raise NSE levels outside of cardiac arrest. NPV for CPC 4-5
was 92% for NSE <17 µg/L, but NPV for severe HIE from CA is
much higher.
This study suggests that markedly elevated NSE values (>90
µg/L) at three days post cardiac arrest in patients managed with
TTM strongly indicate a poor prognosis, and low values (<17
µg/L) indicate low likelihood of severe HIE incompatible with
reawakening. Other conditions that can raise NSE must be
excluded (malignant tumors, hemolysis, hematologic disease).
The NSE thresholds for poor outcome suggested in this study
are higher than in the TTM trial NSE subgroup analysis, which
showed poor outcome in all patients with NSE >50 µg/L. This
study suggests that NSE does have value in prognostication after
cardiac arrest, particularly when used in conjunction with other
prognostic data.
Quantitative pupillometry predicts outcome after cardiac arrest.
Solari D, Rossetti A.O et al, Ann Neurol 2017; 81: 804-810.
In this single center, prospective observational study of adult
patients with coma after out of hospital cardiac arrest (OHCA),
the accuracy and predictive value of quantitative pupillary light
reactivity (PLR) based on pupillometry (automated infrared with
NeuroLight Algiscan).
103 adult patients were enrolled. Pupil size, quantitative PLR and
constriction velocity at 24 and 48 hours were measured. TTM to
either 33°C (n=89) or 36°C was performed for 24 hours. Clinical
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examination (motor response, pupil and corneal reflexes), video
EEG, SSEP, and peak NSE values were utilized. Decisions for
withdrawal of life support (WLST) were taken at 72 hours after
sedation and analgesia withdrawal. Outcome was assessed at one
year using CPC.
About half of the cohort died, mostly (94%) due to WLST from
severe brain damage. Non-survivors had a lower percent PLR and
lower constriction velocities. PLR of > 13% at 48 hours allowed
explicit separation between survivors and non-survivors. Further,
quantitative PLR < 13% at 48 hours had a 100% PPV for mortality,
with specificity of 100% and sensitivity of 61%. It performed
equally well compared to 48-hour non-reactive EEG background
and SSEP, but was much better than qualitative assessment of
pupillary reflex. The accuracy of the prognostic indicators did not
differ based on target temperature.
Using a blinded approach to minimize self-fulfilling prophecy,
this study shows that quantitative PLR of < 13% at 48 hours is
100% predictive of poor prognosis in a comatose patient after
cardiac arrest. This is similar prognostic performance of EEG
and SSEP and confirmation of superiority of quantitative PLR
to standard pupillary exam. If the findings of this study can be
validated, then simple bedside pupillometry with quantitative PLR
may help with neuroprognostication.
Sleep spindles after cardiac arrest may predict neurologic recovery in
pediatric patients. Ducharme-Crevie, L., Press, C.,Kurz, J., et al.
Pediatric Critical Care Medicine 2017; 18(5):452-460.
Sleep spindles on continuous electroencephalogram (cEEG)
can be a marker for neurologic recovery after cardiac arrest
(CA). Patients aged 6 months to 18 years who had cEEG cardiac
arrest were retrospectively identified via institutional database.
Standard of care included TTM to 35.5-36.0oC and cEEG.
Favorable neurological outcome was defined as Pediatric Cerebral
Performance Category (PCPC) score of 1 or 2 or no change from
baseline. Blinded reviewers classified sleep spindles on cEEG.
Spindles were classified as 1) absent, 2) abnormal (abnormal
or atypical morphology, frequency, asymmetry, and scalp
distribution), and 3) normal.
Forty patients were admitted with CA and underwent cEEG
monitoring. Median age was 6.1 years, 59% were male, and 68%
had in hospital arrest. Sleep spindles were observed in ten patients
with the first spindle observed at 12.2 hrs after ROSC. For those
with neuroimaging, there was no association with the presence
of cortical or thalamic injury and the absence of spindles. Sleep
spindles were present in 80% of patients with good neurologic
outcome and 8% of patients with a poor outcome. Of the patients
with poor outcomes, 10 of 24 had mild or moderately abnormal
EEG background with a similar association as with sleep spindles.
Appearance of sleep spindles within 24 hours after ROSC are
associated with a favorable neurologic outcome at six months
after CA in this study, similar to prognostication in stroke and
TBI. Further investigations are required for the consistent use of
sleep spindles as part of a prognostication algorithm in pediatric
patients after cardiac arrest.

Stories of Hope
By Alexandra Reynolds, MD, and Michael Reznik, MD

Alexandra
Reynolds, MD

In 2004, Caroline (name changed for
privacy), a 19-year-old Bulgarian-American
woman, was hit by a car while crossing
the street in Manhattan, suffering a severe
traumatic brain injury as a result. She
had cerebral edema on presentation to
the hospital, along with a large subdural
hematoma, which required an emergent
left hemicraniectomy and evacuation. Postoperatively she was kept intubated and
sedated in Cornell’s Neuro ICU, and she
proceeded to have a prolonged recovery.
Despite her life-threatening injuries, she
believes that her hospitalization lasted only a
week or two.
On her first memories of the experience:

“When I woke up after surgery, I remember
that my vision was very, very blurry. I could
Michael Reznik, MD
not see more than shadows. I remember well
that I was hearing people’s voices, and that’s
how I knew who was visiting me. For some time I was not able to
say anything, but I did hear people, and I recognized the voices of
family and friends, which made me feel very warm.”

Caroline had a sense early on of the gravity of her situation,
though she wasn’t able to make out everything that was said. “I
don’t really remember at that point what the doctor [said] about
recovery. I do remember that neither the doctors nor my parents
[wanted] me to see myself in the mirror …
Caroline says her parents were told her condition was very serious,
and the doctors weren’t sure if she would survive. “Doctors can’t
obviously promise anything that is not realistic, and in my case,
I remember people telling me that in fact they said the worst
because they had no idea what would happen. It is hard to say
something optimistic [at that time], but … the way you say things,
it matters. Really, the only thing I like to see in moments like
[these] is a positive person with good energy.”
She does remember her medical team in a positive light and feels
immense gratitude to everyone involved in her care. “I wish I
knew the names of the doctors who saved my life. All the doctors
and nurses I had were great.”
On the recovery process:
Recovery for Caroline was an arduous process, and one she felt she
had little control over, at least at first. “I remember that I felt as if
I was slow, but I knew all the people around me, and inside I felt
like myself. I’m just not sure what actually came out.”
But even during her hospitalization her neurological function
began improving markedly, and she was ultimately sent home
on discharge, having completely bypassed the need for a stay at
an acute rehabilitation facility. During the course of her recovery
period, she was able to slowly retrain
herself to perform her activities of daily
living with the help of her family, whom
she credits for her recovery. But at times,
progress seemed to come to a standstill.
“I was mostly in bed. I remember getting very
tired just going to the restroom, which was next
door to me. I could only lie down on the side where my
head had a bone, and they gave me a helmet to wear if I [went]
outside. I slept most of the day, and I tried little by little to start
walking, but really only a few minutes would make me very
tired.” She attributes her slowness, at least in part, to a feeling of
being incomplete. “I think the fact that a big bone was missing
in my body, that made it worse. I do think that it had a big part
in making me feel unbalanced and tired. I assume it is very
strange for the body to suddenly be missing a big bone. After
[the surgery to put it back] … the left side of the head, where
the bone had been missing, that entire area was numb. I felt
dizzy for a while, especially when I turned my head. Any sudden
movement — getting up, turning during the night from one side
to the other, sitting down, bending over — all these [things]
would make me dizzy.”
Eventually she was able to go back to school, despite a constant
feeling of tiredness. “It was hard to stay up late. I needed my
sleep. I could not cheat my body with only a few hours of sleep
anymore.” Most frustrating for Caroline, a violinist, was losing
her coordination and dexterity. “After the accident, when I tried
to play violin my hand coordination was gone. It felt as if I had
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never played before. I even played just five
minutes and it was very difficult and tiring.”
But impressively, as the years have gone on,
she has been able to return to playing the
violin professionally, and she credits her
music and art in general for helping her push
herself forward.
Even though she’s made essentially a
complete recovery, she still feels some
residual symptoms. “Sometimes when the
weather changes or it is rainy I feel a bit more
in the clouds than normal. My memory is
a bit worse, and I get tired a bit more [than
I used to]. But nothing that really gets in
the way of my normal life. Very rarely I feel
dizzy, maybe a handful [of times] per year,
and it’s usually if I have not had enough
sleep.” She also had to overcome a fear of
being in cars and driving because of the
traumatic experience she endured. “I had
fears of distance and speed. I still think I
tighten up unconsciously when someone is
driving. I never learned how to drive from fear, and actually this
summer … I finally got a learner’s permit.”
Overall, Caroline says she’s grown from having made it through
the ordeal. “Going through this accident and recovery has made
me stronger … more mature, and most of all, I appreciate life
and all the things I am able to accomplish every day. When I
have difficult moments in my life or career, I try to remind myself
how lucky I am to have survived [that] day. I consider it my
second birthday.”
On giving advice to others:
Caroline believes that others facing similar situations should try to
stay positive and patient, and recognize the importance of family
and friends in providing support. “If there is anything that I could

say to a family in this situation, probably the best [advice] is to
stay as calm and happy around the sick person as possible … I felt
the best when I saw my parents happy and relaxed (if [relaxation]
is at all possible during these times). But honestly, just don’t
think about what happened, and try to stay strong in the moment.
Positive energy and laughter is the best medicine.
[To the] people who are recovering from the accident, I would say
a few things. My approach was not to ask too much information
of what happened — to this day, I don’t really know details. I
think it is not important, after it happened, to know the negative
details. When I was recovering and it took such an effort and
energy to even go to the restroom, I remember thinking ‘Wow,
how amazing is the human body?’ We do so many things during
the day: wake up, shower, go to school, spend all day at school
… You never realize all this until you are not able to do it … But
believe that you will gain everything back with a little
bit of patience.”
Michael Reznik, MD, is Assistant Professor of Neurology,
Alpert Medical School, Brown University/Rhode Island
Hospital. Michael is a very active member of NCS and
an invited guest writer for the Stories of Hope section in
Currents.
Alexandra Reynolds, MD, is a Neurocritical Care Fellow
Columbia University/Weill Cornell Medical Center, NY,
NY. Alexandra is an invited guest writer for Currents.
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Artificial Intelligence: Applications
in Neurocritical Care
single intelligent computer system to a large number of patients
simultaneously.
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Critical care medicine is the art of managing extreme complexity.
This is especially the case in neurocritical care due to the inherent
limitations in the clinical assessment of patients with brain injury
and different primary and secondary brain injury pathways.
Artificial intelligence (AI) in medicine has significantly evolved
over the last few decades, now making it possible to initiate its
involvement in real world clinical practice.
AI can also be incorporated in a personalized, integrated,
adaptive, and context-aware environment, creating so called
“ambient intelligence.” Using ambient intelligence, the
individual’s neurological function can be potentially monitored
around the clock for early recognition of acute neurological
decline. AI has been demonstrated to reduce the cost of care and
may potentially benefit remote parts of the world by playing the
role of an expert adviser.
Large quantities of data (pertaining to ventilation, hemodynamics,
intracranial pressure, body temperature, fluid intake-output, serial
neurological examinations, and neurophysiologic parameters)
are produced in neurocritical care units and can be processed by
AI for better monitoring, treatment, and outcome prediction.
Advances in the development of neuromonitoring modalities
for real-time analysis of cerebral physiology have produced vital
tools for the treatment of patients with acute brain injury. By
continuously analyzing important physiological parameters
such as cerebral perfusion, brain tissue oxygen tension, oxygen
utilization, metabolism, and electrographic function, has allowed
neurointensivists to assess intracranial dynamics and establish
goal-directed therapies to proactively treat and/or prevent
secondary acute phase injuries and improve outcomes for critically
ill neurological patients. Many of these parameters may require
expert supervision around the clock, potentially provided by a

Traditionally, neuromonitoring has relied heavily on clinical
examination, imaging modalities, and the use of invasive and
non-invasive monitors to quickly detect changes in cerebral
function with the hope of preventing irreversible clinical
deterioration. However, none of these tools have been able to
singlehandedly provide complete information about the brain’s
overall health. Further adding to the difficulty of such monitoring
is the variance in data recording and archiving systems between
institutions. Often times, obtaining a comprehensive collection
of physiological data for a patient is extremely difficult. The
disconnect in interoperability between different devices has been a
key problem affecting data integration and analysis.
This has prompted the development of integrative technologies
capable of continuously assessing brain-physiology endpoints,

often termed multimodality monitoring (MMM). MMM can
define potentially deleterious physiological parameters and
optimize treatment algorithms for complex neurological diseases,
such as subarachnoid hemorrhage, ICH, traumatic brain injury,
acute ischemic stroke, and diffuse global ischemia secondary to
cardiac arrest.
The dawn and continued evolution of MMM has created a surplus
of data with the potential of driving therapeutic interventions. A
temporal, integrative analytic approach to multiple components
of neuromonitoring is necessary to identify subclinical events and
intervene in a timely fashion. In effect, this has allowed clinicians
to obtain greater insight into disease processes and tailor treatment regimens based on patient-specific pathophysiology. However, the sheer quantity of data and cognitive complexity required
to translate MMM data into a timely treatment regimen can be out
of reach of the typical neurocritical care unit workflow. Furthermore, integration of physiological data is only meaningful when
combined with time synchronization, in order to ensure that all
the values and waveforms are acquired at the same time. This allows for meaningful interpretation of the information and understanding of the inter-relationships.
The key steps for integrating these multiple parameters are data
acquisition, integration, processing, and visualization in a single
user-friendly interface. Current efforts toward accomplishing
this are necessarily individualized to practice environments and
include bedside integration systems, a kiosk-type system in which
a computerized data-acquisition unit is brought to the patient’s
bedside and connected to the output ports of various monitors, or
a centralized system in which data from bedside monitors are sent
continuously to a remote server.
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A kiosk system is less expensive than a distributed system, but it
only allows data acquisition from one patient at a time, and then
only when the system is connected and turned on. Centralized
systems are costlier because they require set-up in multiple ICU
beds and a remote server for storage, but they are better for largescale neurocritical care bioinformatics work than kiosk systems.
The Moberg CNS monitor (Moberg Research Inc., Ambler,
Pennsylvania) is one device capable of interfacing with numerous
other medical devices and providing real-time measurements of
several hundred physiological parameters that can promote critical
interventions by clinicians. Several National Institutes of Health
(NIH) research grants funded the research and development
of the monitor. It is run on a Linux-based platform built on
concepts learned from its predecessor, the Neurotrac, and it
stores information on a remote server. In doing so, the monitor
serves as an integration system, capable of collecting, integrating,
processing, and displaying real-time data from numerous external
monitoring devices in a “clinician-friendly” interface. The device
also integrates the use of cEEG, which is synchronized with the
physiological data and can be easily customized to assess various
parameters depending on the disease process being investigated.
As such, the advantages of having such an integration center
includes the ease of navigation and real-time access to numerous
physiological measurements, which allow neurointensivists
to easily detect changes in intracranial dynamics and devise
algorithms to prevent and/or treat secondary brain injury. It
is readily compatible with many devices commonly used in
the Neuro ICU setting, including the Camino, Licox, Hemedex
Bowman monitor, Pupillometer, Arctic Sun, Vigileo, PiCCO, and
microdialysis catheters. This data is then transmitted to a secure
remote server, which stores the collected data indefinitely.
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A major disadvantage is the integration of artifactual data. A
stopcock is opened to drain cerebrospinal fluid. A transducer is
moved from a patient’s bedside, thereby rendering the recorded
value inaccurate. A monitor is turned off and on during patient
transport. In the status quo, the bulk of these erroneous readings
are “cleaned” by bedside nurses, who discard them due to
their obvious artifactual nature. However, when using a highresolution data-acquisition system, data-cleaning algorithms are
needed to avoid interpreting artifactual data as real. Hence, many
fundamental obstacles must be overcome to ensure these data are
accurate, real, and integrated before advanced analysis can even
be considered. Other barriers related to data security and systems
architecture have limited implementation, especially across
multiple hospitals.
Other potential applications of AI systems include real-time
protocol-based adjustment of ventilator settings, antiepileptic
drugs, anesthetics/analgesics, neuromuscular blockade, glucose
management, and blood pressure, fluids and electrolytes
management. with little or no human input. More complex
predictive algorithms in the future may take thousands of variables
into account in order to predict complications and outcomes
with a fair degree of certainty, well ahead of time. The wealth of
data produced in the neurocritical care units makes them an ideal
environment to incorporate AI techniques that can efficiently
handle such data.
This emerging field requires a coordinated effort involving clinicians, engineers, computer scientists, and experts in informatics
and complex-systems analysis, as well as industry, to develop
tools that can be used to improve data visualization and provide
real-time, user-friendly advanced data analysis that can be applied clinically at the bedside of patients in the neurocritical care
unit. Using the power of bioinformatics and applying these algorithms to large-scale patient populations, data-driven decisionsupport tools will enable the neurointensivist to function more
efficiently, optimize patient-specific “tailored” treatment plans,
and care for more patients in a safer manner, in much the same
way that these same tools have been used to enhance the efficiency of business applications.

FEATURED NEURO ICU PROGRAM

Neurocritical Care in Ecuador
By Nelson J. Maldonado, MD, Manuel Jibaja, MD, Claudio Scherle, MD, and Jose I. Suarez, MD
Ecuador is a South
American country
straddling the equator
and crisscrossed by the
Andean Mountain Range.
It has a population of
14.5 million, and is
bordered by Colombia
to the North and Peru
to the South. Ecuador’s
Nelson J.
Manuel Jibaja, MD
largest two cities are Quito
Maldonado, MD
(its capital), located at
9,500 feet above sea level,
and Guayaquil, located
at sea level. Ecuador’s
population is a melting
pot of people of European,
Amerindian, African, and
Middle Eastern descent.
Due to the ethnic diversity
of its people and the
Claudio Scherle, MD Jose I. Suarez, MD
various altitudes at which
they dwell, health care
professionals are faced
with unique medical conditions. Health care coverage is provided
by three different systems: private pre-paid services, pensionbased Social Security, and government-paid programs to cover the
poorest inhabitants.
Advanced Hospital Care
The Hospital de Especialidades Eugenio Espejo (HEEE) is the
main public hospital in Quito with a capacity of 420 fully
staffed and licensed beds. HEEE is the main national referral
hospital for all specialties, and as such, a national pioneer in the
management of acute neurologic pathologies. In 2015, it became
the first hospital in the country to develop a stroke/step down
unit (SU), and so far it remains the only hospital to do so. HEEE
has developed via international collaborations a unique clinical
neurosciences department with fellowship-trained neurologists,
neurointensivists, neurosurgeons, neuro interventionists, and
physical medicine and rehabilitation specialists.

Quilotoa Volcano lagoon. Ecuador

The SU is located on the eighth floor within the neurology general
unit. It has nine beds with continuous systemic monitoring
capabilities, which are centralized to a main nursing station.
We provide semi-intensive vigilance for patients with ischemic
stroke, ICH, subarachnoid hemorrhage, myasthenia gravis (MG),
status epileptics (SE), and guillain barre syndrome (GBS), among
others, as long as no mechanical ventilation is required following
established international protocols.
Our team is led by one neurointensivist and one vascular
neurologist and composed of internal medicine residents (as there
are no neurology residency programs in the country at the present
time), nurses, and physical therapists. The nurse-to-patient ratio
is 1:5. We have the capability to perform bedside evaluations
such as carotid and transcranial doppler ultrasound. However,
we are hampered by the lack of adequate and well-maintained
equipment, which limits the development of neurosonology. We
are constantly faced with challenges to perform timely ancillary
tests, such as echocardiograms, MRIs, and CT scans, mainly due
to equipment failure and a dearth of specialists to perform the
tests. In addition, HEEE is not equipped with continuous EEG
technology. Moreover, the medications available to control
elevated blood pressure, one of the main targets of management
in an SU, differ when compared to the U.S. or Europe. For
example, the only parenteral antihypertensive available is sodium
nitroprusside, and the only antiepileptic drugs are phenytoin and
valproate. We are capable, however, of administering IVIG for
acute inflammatory or autoimmune processes. Despite all these
challenges, we are happy to report that since November 2016, 131
stroke patients haven been evaluated in the SU, 89 of them with
acute ischemic stroke and 12 received IV r-TPA, and 29 with ICH.
The HEEE has had a mixed-type ICU since 1988. It began with
a capacity of six beds and has progressively increased to 23. The
ICU functions as an open unit (there are no closed units in the
country) and is a national referral center. On average, the annual
number of admissions is 900 patients, the median length of stay
is seven days, and the in-hospital mortality rate is 18.3 percent.
About 32 percent of admissions are patients with some type of
acute neurological pathology who require mechanical ventilation.
By order of frequency, the main neurological pathologies seen
in the ICU include brain tumors (about 150 patients yearly),
followed by severe traumatic brain injury (TBI)—70 patients, and
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neurovascular issues (ICH and ischemic stroke)—60 patients,
among others. As the national neurovascular referral center, we
receive patients with aneurysmal subarachnoid hemorrhage,
arteriovenous malformations, and fistulas from across the country.
Patients are admitted under the care of the intensivist team
with consultation to neurology and neurosurgery services. An
intensivist and a group of ICU residents lead the rounding team.
The nurse-to-patient ratio is 1:3. There are no physician assistants
or advanced practice nurses in Ecuador. The ICU management
protocols are based on the application of currently available and
accepted international guidelines, bearing in mind our limitations.
These include the lack of proper equipment such as restricted
capabilities for multimodality neuromonitoring and endovascular
therapies, and no continuous EEG technology. In addition, there
are limitations in the availability of parenteral medications,
temperature management devices, and plasma exchange machines.
Figure 1
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Education and Training
Education and training programs in general critical care have
been available for the last 15 years. However, there is currently no
formal neurocritical care training program in the country. Our ICU
has become actively involved in local and international research
projects, such as the BEST TRIP trial.

We have instituted international collaborations with the goal
of improving patient care, promoting education and training
of health care professionals, and establishing research projects.
Edgar Samaniego, MD, and Santiago Ortega, MD, from Iowa
State University (ISU) join the local neurointerventional
team every three months and treat complex vascular cases.
We are currently setting up a formal agreement between the
Universidad San Francisco de Quito (USFQ)/HEEE and ISU to
develop a neurointerventional training program. In addition,
we have been working on a curriculum for a neurocritical
care fellowship program and guidelines for the development
of a neurocritical care unit under the leadership of Jose I.
Suarez, MD, from The Johns Hopkins University, and Nelson
Maldonado, MD, from USFQ.
The International Neurologic and Neurocritical Care Annual
Conference takes place in Quito, and after three successful
gatherings, we are very proud and happy to report that for the
2017 meeting we have partnered with NCS to turn it into the
official venue for the South American Regional Chapter of NCS.
The conference is scheduled during the third week of November,
and specialists from all over South America and the United States
will attend and share their clinical experiences and potential
research collaborations. Simultaneous translation is available to
enhance the exchange of ideas among attendees. We also have
organized a parallel Neurocritical Care Research Summit at the
Galapagos archipelago to evaluate needs and recommendations
for research in this field in Ecuador and throughout the region.
Finally, we are maturing research projects such as the High
Altitude Neurophysiology and Applied Knowledge (HANAK)
program, which is a combined effort between U.S. academic
centers, USFQ, and YACHAY led by Jose I. Suarez and
Nelson J. Maldonado with the overall goal of understanding
neurophysiologic differences between high altitude and sea
level dwellers.

N E U R OC RI T I C A L
Job Opportunities
(as of September 13, 2017)
For full details on all available positions,
including position descriptions, applicant
requirements and further contact
information, visit our website at
http://www.neurocriticalcare.org/
Membership/Member-Resources/CareerCenter/Career-Opportunities.
Maine
Director of Neurocritical Care,
Chest Medicine Associates/Maine
Medical Center
Contact: David B Seder, sederd@mmc.org
Massachusetts
Neurointensivist, Lahey Hospital and
Medical Center
Contact: Joseph D. Burns, MD,
joseph.d.burns@gmail.com

CA R E

CL A SSIFIEDS

New Jersey

Ohio

Neurointensivist, Cooper University
Hospital
Contact: Dr. Tapan Kavi,
kavi-tapan@cooperhealth.edu

Vascular and Neurocritical Care
Opportunity, Summa Health System
Contact: Christine Vaught,
physicianrecruitment@summahealth.org

Neurointensivists; Rutgers, The State
University of New Jersey
Contact: Kiwon Lee, kiwon.lee@rutgers.edu

Rhode Island

Stroke Neurologist; Rutgers, The State
University of New Jersey
Contact: Kiwon Lee, kiwon.lee@rutgers.edu

Neurologist - Specialist in Neurocritical
Care, Rhode Island Hospital
Contact: Bradford B Thompson,
bthompson@lifespan.org

New York

Texas

Neurocritical Care Fellow, University of
Rochester Medical Center
Contact: Debra E Roberts, MD, PhD;
debra_roberts@urmc.rochester.edu

Neurointensivist, Merritt Hawkins
Contact: Alyssa Barraza,
medcareers@merritthawkins.com

North Carolina
Nurse Practitioner/Physician Assistant
Critical Care, Wake Forest School of
Medicine
Contact: Aarti Sarwal,
asarwal@wakehealth.edu

Fellowship, Neurosurgery & Neurology;
UT Southwestern Medical Center
Contact: Stephen Andrew Figueroa,
stephen.figueroa@utsouthwestern.edu
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Glacial water on the Perito Moreno Glacier in Patagonia, Argentina. Special thanks to
David Chung, MD, PhD, from Massachusetts General Hospital, for providing this picture.

