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Dear Colleagues:
I would like to welcome you to the first issue of Currents 2017, the official quarterly
news magazine of NCS. This issue contains informative and exciting news articles
and features that are sure to educate and entertain you, our Currents readers.
I have a vision to expand this quarterly magazine during my term as editor-in-chief
with a focus on actively growing our national and international readership. At the
international level, our team would like to build the Currents audience by reaching
readers from different critical care backgrounds around the world. To achieve
this goal, we are in the process of establishing a recurring column to cover critical
care news from Europe. Over the next few issues, we have an additional goal to launch other recurring
columns to cover news from Asia, the Middle East, Africa and South America. Any NCS members who
are located in any of these regions and would like to participate in Currents is encouraged to contact me
(email below).
In this issue, we include some exciting traumatic brain injury research news from the NOSTRA
Phase III Trial written by Raimund Helbok, MD and Ronny Beer, MD, neurointensivists at Medical
University of Innsbruck, Austria. Raimund and I have been engaged in productive communication
so we can successfully launch a European column as well as how Currents can be made more
accessible to the critical care societies there.
At a national level, the Currents Editorial Board is considering new ways to boost our reach to
critical care nurses, pharmacists, residents and fellows from Neurology as well as subspecialties
like internal medicine, neurosurgery and anesthesia. With the help of our NCS Residents and
Fellows section, we’ve started building a Currents readers database, which we will use to send
Currents on a quarterly basis. In this issue of Currents, we cover an initiative to reach out to internal
medicine programs and find out how much they know about NCS.
Every new year brings new changes. In this issue of Currents, the editor of our Ethics column, Michael
Rubin, moves away from the old format of case review articles and instead discusses some recently
published bioethics and palliative care articles that might be of interest to our readers. We hope that
you will find the content stimulating and informative. Please share your feedback and any interesting
ethics-related publications you have with Michael at michael.rubin@utsouthwestern.edu.
Despite Earth’s changing climate, this season research studies has brought us a storm of targeted
temperature management (TTM) trials for a number of acute neurological diseases. The editors of
the Journal Watch column, Aimee Aysenne and Chitra Venkatasubramanian, do an excellent job
briefing us on these trials.
Don’t miss out on the Nursing column! The Nursing Committee share the results of their 2016
survey, highlighting the needs and perspectives of NCS nurses. In this article, they discuss the
requirements to ensuring member satisfaction and to guide future development of educational
nursing programming.
In addition to our regular newsletter columns, this issue of Currents features many exciting news
articles that I highly recommend you peruse. First, don’t miss reading about the exciting neurocritical
care in Japan and their first ENLS course, which was organized as part of the first International
Joint Symposium in Neurocritical Care held in Tokyo this past November. The article also provides
highlights of the history of neurocritical care in Japan, of which we are all proud.
The Resident Fellow Committee has a lot of exciting news to share. In this issue, Marin Darsie tells
us about the new Neurocritical Care Pocket Guide, which was launched to provide trainees from
all backgrounds with a practical diagnostic and management resource on the most common acute
neurologic diseases.
The Society of Critical Care Meeting (SCCM) last January was a great success and numerous
topics related to neurocritical care were presented. Don’t miss Mary Kay Bader coverage of the
NCS members who received the SCCM Presidential Citations. The SCCM residents and fellows’
experiences are also referred to in Lauren Koffman’s article.
Finally, I would like to congratulate Stephan Mayer who is transitioning to a new position as a Chair
of Neurology at Henry Ford Hospital as well as David Greer who has recently been appointed as a
Chair of the Department of Neurology at Boston University School of Medicine.
I hope you enjoy this issue. As always, if you have ideas on improving Currents or wish to contribute,
please email me at sizzy@bwh.harvard.edu. I’m also on the lookout for future Currents cover page
artwork, so send me artwork that you would like to see proudly displayed in an upcoming issue.
The cover art of this issue was submitted by Guido Falcone, MD, ScD, MPH, a neurointensivist
at Yale University School of Medicine and an active member of the NCS Annual Meeting Science
Subcommittee. The photo depicts the summit of the Mount Snow Ski Resort, located in Vermont,
and was taken during a ski trip that took place between two busy weeks of clinical service. Guido
says “skiing, and outdoor winter sports in general, are an excellent way to relax and decompress after
being on service; it’d be great to connect with other NCS members who enjoy this sport and perhaps
organize a ski weekend in the near future.”
Sincerely,

Saef Izzy, MD
Editor-in-Chief

PRESIDENT’S COLUMN
Dear Colleagues:
The influx of change across healthcare demands that healthcare associations
must be ever vigilant in ensuring that we serve our members meaningfully.
In September 2016, the NCS Board articulated key objectives via our strategic
plan that, if achieved, will cement the relevance, value and long-term vitality
of NCS. These objectives include:
•

Increase awareness of NCS as advocates and a resource for acute management of severe
neurological diseases.

•

Develop an approach to certification that will satisfy ABMS for individuals and ACGME
accreditation of individual requirements.

•

Address the rapid growth of the Emergency Neurological Life Support (ENLS) course
and opportunities for expansion.

•

Develop and implement a long-term funding strategy that diversifies NCS’ revenue.

•

Educate the healthcare community worldwide about the unique value of the
neurocritical care specialty for acute management of severe neurological diseases.

•

Support the design and execution of high-quality neurocritical care research
internationally.

I am sure you agree that these are forward-looking, ambitious (and exciting!) strategic objectives.
They will be no small undertaking.
Now, we stand ready to advance NCS to a new level, strengthening our presence and enhancing
the services we provide all of you.
Change in Management Services
For the past 10 years, NCS has operated under a management contract with L&L Management
Services. In that time, we have experienced growth in membership and financial reserves, we
have developed a strong operational foundation and have set the path forward with the above
strategic plan.
We have now contracted management services with SmithBucklin in Chicago, effective March 12,
2017. SmithBucklin has 65 years of experience in serving independent, nonprofit organizations,
including more than 30 other healthcare-related societies. During the management search
process, the board was impressed with SmithBucklin’s depth and breadth of resources, proven
practices and respected thought leadership.
Over the coming weeks, you will receive communications with more information about our new
headquarters and operations.
On behalf of the entire Board of Directors, I wish to extend my sincere appreciation and thanks
to the L&L Management Services staff who have supported the organization throughout these
many years. Their professionalism, support and assistance have built a strong foundation upon
which NCS can grow.
In closing, let me share that our leaders feel energized and thrilled to have this opportunity to
lead NCS into the future. I am confident and excited about what the future will bring, and I look
forward to embarking on this journey of growth and knowledge with all of you!
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SETPOINT2 Will Help Define
the Optimal Timing of
Tracheostomy After Stroke
By David B. Seder, MD, Silvia Schönenberger, MD, and Julian Bösel, MD

David B. Seder,
MD

Silvia
Schönenberger, MD

Julian Bösel, MD

Respiratory failure is thought to affect more than 10 percent
of stroke patients, some of whom will require temporary
tracheostomy to wean rapidly from mechanical ventilation. The
timing of tracheostomy remains controversial. Proponents of early
tracheostomy cite rapid weaning from sedation and analgesic
infusions, shorter duration of mechanical ventilation, reliable
secretion management, assured oxygenation and ventilation,
and earlier participation in rehab activities. Skeptics believe early
tracheostomy results in negligible benefits at a cost of excess
tracheostomies.
In 2011, the Heidelberg Neurocritical care group led by Julian
Bösel published its experience with early tracheostomy for stroke
in SETPOINT, a pilot study of 60 ventilated patients including all
stroke subtypes. When the “SETscore,” a novel bedside scoring tool
devised to predict the subsequent need for tracheostomy, was used
to stratify patients, those randomized to an early tracheostomy (by
day three) had decreased sedation administration and a higher
rate of survival than those randomized to prolonged intubation/
delayed tracheostomy (between days seven and 14).
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In 2015, we initiated SETPOINT2, a phase III randomized
controlled trial to compare the clinical effectiveness of early vs.
delayed tracheostomy in stroke patients with respiratory failure
likely to require tracheostomy. SETPOINT2 was designed with
input from many stakeholders, including the neurocritical care
research network, membership of NCS and DGNI, stroke patients
and their family members, clergy, and advocacy groups, and by the
clinical trials statistical group in Heidelberg. The trial is powered
to detect an absolute 15 percent difference in the percentage
of patients with mRS 0-4 vs. 5-6 at six months, with a target
enrollment of 380 patients. By December of 2016, the trial was
already 25 percent enrolled.
In November of 2016, the Patient Centered Outcomes Research
Institute (PCORI) informed us of their decision to fund
SETPOINT2. The research contract of $2.56 million over three
years will facilitate completion of the trial and fund additional
research into the patient and family experience after severe
stroke. We are honored to collaborate with PCORI, with our
patients and families, and with the other stakeholders involved
in this project. We are also delighted to build upon and foster
the existing cooperation that exists among NCS, DGNI, IGNITE
and the NCRN.
Stay tuned as SETPOINT2 gets underway! You can expect to see a
lot of data and hear a lot of discussion as we work to unravel the
complicated knot of stroke, airway management, ventilation and
recovery. Please chime in – we want to hear your thoughts!
Dave, Silvia and Julian
February 2017

NCS
Pocket Guide
Just over a year ago, the idea to create a
neurocritical care pocket reference guide was
born. While staffing the NCS booth at the
2016 SCCM Conference, members of the
Resident Fellow Committee realized there was
demand for such a product when person after
person came up to the booth to ask if we had
any quick reference guides to neurocritical
care for sale. Over the next several months,
this project took shape.
Our early discussions focused on the fact that the field of
neurocritical care is unique in its inclusivity as it welcomes trainees
from numerous different fields, including neurology, neurosurgery,
emergency medicine, anesthesia and internal medicine. These
varied training backgrounds mean that trainees in neurocritical
care enter the neurocritical care unit with different skill sets and
knowledge bases. Therefore, our vision for the Neurocritical
Care Pocket Guide was to create a multidisciplinary resource for
trainees regardless of background on bedside management and
pearls for a variety of neurocritical care conditions. We crafted
this project with two of the core missions of the Resident Fellow
Committee in mind. First, we recruited residents, fellows and APPs
as junior authors to provide authorship opportunities for trainees
at the beginning of their career. Second, we paired the junior
authors with established senior authors within NCS to promote
mentorship with leaders in the field of neurocritical care.
With guidance from the NCS Educational Products Committee,
we identified 17 high-yield topics that include the most
commonly encountered neurocritical care emergencies
and basics of critical care medicine explained through the
neurocritical care perspective. Over 40 authors have contributed
to this valuable project.
We are very excited to announce the Neurocritical Care Pocket
Guide will be published by NCS in May 2017!
Marin Darsie, MD
Assistant Professor
Department of Emergency Medicine
Division of Neurocritical Care
University of Wisconsin School of Medicine and Public Health

Editors

Marin Darsie and Asma Moheet
Chapter Titles and Authors
Coma Exam Components

Anand Venkatraman and Ed Manno
Acute Spinal Cord Injury

Ribal Bassil, Shola Aluko, and Deborah Stein
Acute Neuromuscular Emergencies

Marin Darsie and J. Dedrick Jordan
Status Epilepticus

Anh Nguyen, Alexis Steinberg, and Jan Claasen
Meningitis and Encephalitis

Sirisha Sanamandra and Bart Nathan
Hypoxic-Ischemic Encephalopathy

Christian Hernandez and Romer Geocadin
Elevated ICP and Hydrocephalus

Deepa Malaiyandi and Lori Shutter
Subarachnoid Hemorrhage

Jennifer Kim, Ashutosh Mahapatra, and Stephan Mayer
Intracerebral Hemorrhage

Tobias Kulik and J. Claude Hemphill
Ischemic Stroke

Winnie Lau, Kassi Kronfeld, and Wade Smith
Traumatic Brain Injury

Chitra Sivasankar, Catherine Albin, and Kristine O’Phelan
Brain Death

Sherri Braksick and Eelco Wijdicks
Multi-Modal Monitoring

Kara Melmed and Peter LeRoux
High Yield Meds in the Neuro ICU

Yasmin Ali, Feras Akbik, and Gretchen Brophy
Mechanical Ventilation

Benedict Tan and Paul Nyquist
Acid/Base and Electrolytes

Benedict Tan and Jose Suarez
Multidisciplinary Care in the Neuro ICU

Megan Brissie, Helen Nester, and Mary Kay Bader
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International Neurocritical Care
NCS continues to grow and thrive
internationally. Our most recent conference
was the Third International Symposium
of Neurocritical Care and Research at the
University of San Francisco de Quito, in Quito,
Ecuador on Nov. 21-23. This meeting featured
over 40 South American and international
speakers. The course was very well attended
and continues to grow annually. The plan for
this South American conference in the future is to serve as part of
our global initiative and international outreach. As this program
grows, our hope is to add workshops, continuing educational
credits, and expand the audience to include nurses and all others
involved in the care of our patients. This may serve as a model for
regional conferences so that physicians and other personnel who
may not be able to attend our national meeting can remain upto-date and on the forefront of the field. (See picture of myself,
Michel Torbey and Peter Papadakos to the right).
Requests for ENLS also continue to grow internationally. We have
approved a course in San Juan Puerto Rico and are discussing
having another course at the Mexican College of Critical Care in
Queretaro, Mexico this year. We receive requests internationally
almost monthly.
Neurocritical care will also be prominently featured in this years’
Tiantan International Stroke Conference in Beijing, China this
June 23-26. Thanks to Liping Liu for organizing these efforts.
Similarly, the World Congress of Neurology for one of the first
times will have a section in neurocritical care. The meeting is
Sept. 16-21 in Kyoto, Japan.
NCS continues to form groups around the globe that will organize
regionally, send ambassadors and participate in our processes as
a society. The international future looks bright as we continue to
expand our mission worldwide.
Respectively Submitted,
Edward M. Manno, MD
Immediate Past President Neurocritical Care Society
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Emergency Neurological Life
Support Debut in Tokyo
By Hitoshi Kobata, MD, Ph.D., FNCS
The first milestone ENLS course in Japan
was launched in Tokyo, Nov. 20, 2016, at the
Auditorium of the Nippon Medical School
Campus following the 44th Annual Meeting
of the Japanese Association for Acute
Medicine (JAAM). The Tokyo ENLS course
was remarkably successful with a total of
142 course participants, 15 trainers, and
several coordinators and assistants. From
United States, Profs. Wade Smith and Romergryko G. Geocadin
joined us as supervisors and trainers. Becca Stickney provided
support for ENLS course management. Hitoshi Kobata worked as
the program organizer.

Most participants in the Tokyo ENLS course were physicians
of a variety of subspecialties. The majority of them were board
certified as acute care physicians, whereas nurses, residents,
medical students and a physical therapist also attended and
learned about ENLS. Immediately following the ENLS course,
over 20 participants made a request to join NCS and the
online ENLS course.
The post-course survey showed that participants were very much
satisfied with the delivering and contents of ENLS. The good
news is that two live ENLS courses are planned next spring in
Japan. ENLS is now widely spreading throughout Japan.

The idea to host the ENLS course in Japan first emerged in late
2014. This dream became reality under the leadership of Dr.
Hiroyuki Yokota, the professor of critical care medicine at the
Nippon Medical School, who also served as the Representative
Director of the Japan Society of Neurological Emergency and
Critical Care (JNE). As a chairperson for the annual meeting
of the JAAM in 2016, he organized the International Joint
Symposium on Neurocritical Care in Tokyo in collaboration
with Professor Masao Nagayama and other members. The ENLS
course was held on day two event of the Joint Symposium.
For the live Tokyo ENLS course, a Japanese language translation
of ENLS materials was needed for Japanese attendees. To
accomplish this purpose, all slides and manuscripts were
translated from English into Japanese by over 50 Japanese
physicians, (i.e., two to five translators dedicated to work for
each module). In the translation process, differences between
drugs and medical resources used between the U.S. and Japan
were considered and mentioned. The translated manuscript was
distributed to all participants at the venue. Both Japanese and
English slides were projected during the course presentation to
facilitate better understanding.
As of August of 2016, there was only one certified Japanese ENLS
trainer. To host the live ENLS course, 12 Japanese physicians
newly joined NCS and accessed the online ENLS course to
become certified trainers. The last trainer achieved certification
just five days before the start of the ENLS course.

Tokyo ENLS course

ENLS course participants in Tokyo
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Speakers and translators who attended the meeting

NCS desk
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Physicians dedicated to translate
each module of the ENLS materials.
Introduction, Hitoshi Kobata;
Airway, Ventilation and Sedation,
Koichi Hirata, Kazutoshi Kuboyama,
Masahiro Sonoo, Eisei Hoshiyama,
Hidetoshi Yamana, Yuichi Furukawa;
Pharmacotherapy, Mitsuru Honda,
Takashi Moriya, Takashi Araki,
Hideki Arimoto; Approach to
the Comatose Patients, Hiroshi
Okudera, Yasuhiko Ajimi, Masahiro
Wakasugi; Intracranial Hypertension
and Herniation, Kosaku Kinoshita,
Takehiro Nakamura; Intracerebral
Hemorrhage, Akifumi Suzuki,
Hisato Ikeda, Izumi Toyoda;
Ischemic Stroke, Yoshio Tanizaki,
Teruyasu Hirayama, Akira Fuse;
Subarachnoid Hemorrhage, Hitoshi
Kobata, Joji Inamasu; Meningitis and
Encephalitis, Kazutoshi Nishiyama,
Shigeki Fujitani, Akihiko Morita,
Yuki Abe; Resuscitation Following
Cardiac Arrest, Yasuhiro Kuroda,
Atsushi Sakurai, Susumu Yamashita,
Satoshi Egawa; Spinal Cord
Compression, Kyoko Unemoto,
Masahiro Kawanishi, Kazunori Oae;
Status Epilepticus, Masao Nagayama,
Yuichi Kubota, Sunghoon Yang,
Hidetoshi Nakamoto; Traumatic
Brain Injury, Takeshi Maeda, Eiich
Suehiro, Shoji Yokobori; Traumatic
Spine Injury, Shinsuke Suzuki,
Masaaki Iwase, Masahiko Akiyama;
Supervisor, Toru Aruga, Hiroyuki
Yokota, Tetsuya Sakamoto.

Course program
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Traumatic Brain Injury Research in Europe:
The Quest for a Pharmacologic Intervention Goes On –
NOSTRA Phase III Trial
By Raimund Helbok, MD, and Ronny Beer, MD

Traumatic brain injury
(TBI) constitutes a
major health and
socioeconomic problem
throughout the world.
Still representing the
leading cause of death
and disability in young
adults in the United
Raimund Helbok,
Ronny Beer, MD
States and Europe,
MD
TBI has also become
a huge burden of disease in countries with emerging economies.
Noteworthy, in several regions of Europe, middle aged and elderly
persons are more and more affected by this devastating condition,
meaning that the frequent comorbidities seen in this patient cohort
pose an additional challenge to the critical care management. A
major constraint of clinical research activities in the field of TBI
is the heterogeneity of injury patterns strongly arguing for an
individualized treatment approach.
Unfortunately, little progress has been made in developing
new therapeutics for TBI. Despite the tremendous efforts that
have been devoted to TBI research to identify an effective
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pharmacological and/ or non-pharmacological treatment,
none of the recently conducted intervention trials have shown
efficacy. For example, neither randomized clinical trials
examining decompressive nor studies on early hypothermia
for neuroprotection after TBI did hold promise for a treatment
that could significantly improve neurological outcome. Further,
pharmacological interventions with neuroprotective agents that
provided hope for a potentially effective treatment of acute TBI
in experimental and phase II clinical investigations, such as
progesterone and erythropoietin, failed to convincingly show
benefit. So, is there still a perspective for another neuroprotection trial
in TBI?
Pathophysiological mechanisms of TBI are complex as
secondary brain injury cascades that substantially contribute to
morbidity and mortality are triggered by the primary impact.
Contemporary basic and clinical research has identified the
gaseous neurotransmitter NO as one of the key factors in the
development of secondary injury after TBI. Under pathological
conditions, NO is generated by the inducible isoform of the
enzyme NO synthase (iNOS). Importantly, induction of NOS
with concomitant overproduction of NO has been demonstrated
in TBI and increased levels of NO have been found to correlate
with the elevation of intracranial pressure. The antipterin
compound VAS203 (4-Amino-(6R,S)-5,6,7,8-tetrahydro-Lbiopterin dihydrochloride dihydrate) is a structural analogue of
the endogenous NOS cofactor and one of the most potent, and
in vivo selective, inhibitors of iNOS known so far. Following
experimental and a phase I clinical study, the compound was
tested in an exploratory randomized, placebo-controlled phase
II clinical trial including 32 patients with TBI in six European
centers1. The innovative part of this trial was the inclusion of
cerebral microdialysis in the monitoring protocol. Exploratory
analysis of the cerebral microdialysis samples proved the detection
of VAS203-metabolites in the brain extracellular fluid of TBI
patients; microdialysis analysis also showed a tendency by VAS203
to increase the arginine/citrulline ratio, an indirect marker of NOS
activity. Exploratory outcome analysis after six months showed
significant improvement by VAS203 compared to placebo in the
extended Glasgow Outcome Scale Interview (eGOS-I).

Based on these results the NOSTRA Phase III trial (EudraCT no.
2013-003368-29; ClinicalTrials.gov identifier NCT02794168) is
underway to test VAS203 as an acute treatment for moderate and
severe TBI administered in addition to standard of care. The trial is
planned to recruit 232 patients (study is expected to be completed
with 220 evaluable patients in full analysis set) who meet the
following key criteria:
•

Non-penetrating head trauma within the last 18 hours
(infusion must not start earlier than six hours after the
injury);

•

Glasgow Coma Score > 3 requiring intracranial pressure
monitoring (intraventricular or intraparenchymal)
according to the assessment of the treating physician;

•

At least one reactive pupil;

•

Systolic blood pressure > 100 mmHg;

•

18 to 60 years of age;

•

More than 24 hours expected survival.

With at least 30 sites in Europe (Austria, France, Germany, Spain
and United Kingdom), study participants will be randomized in a
one-to-one allocation to receive VAS203 or placebo, respectively.
The treatment is administered as a continuous intravenous
constant-rate infusion over 48 hours in addition to standard of
care. The acute clinical period for each patient will be 14 days
followed by a six months observation (post-clinical follow-up)
period. The entire trial is planned to last 30 months including
the post clinical follow-up period for the evaluation of the
extended Glasgow Outcome Scale Interview (eGOS-I) as primary
efficacy objective at six months after TBI. While eGOS accurately
captures global outcome, it may fail to assess subtle differences in
disabilities as well as recovery over a broad range of functioning.
Therefore, a set of secondary objectives will evaluate the efficacy

of VAS203 on the daily calculated therapy intensity level over
14 days after the trauma and on the quality of life (QoL) at
three and six month after TBI applying instruments specifically
developed to assess health-related QoL of TBI patients (i.e.,
QOLIBRI and QOLIBRI-OS).
NOSTRA Phase III clinical trial started patient enrollment
in August 2016. After 110 full analysis set-evaluable patients
will have received their final assessment of clinical outcome,
an unblinded interim analysis will be conducted by the data
monitoring committee. Professor Erich Schmutzhard, head of the
Neurocritical Care Unit, Medical University of Innsbruck, Austria,
and coordinating investigator of the NOSTRA Phase III trial, is
very excited about the launch of this clinical study: “The lack of
specific treatment for TBI in spite of decades of intense research
has been disappointing; however, I am optimistic that with the
novel intravenous NO synthase inhibitor VAS203, a potential
intervention with significant promise for severely head injured
patients could be relatively close.”
REFERENCES:
For additional reading on the exploratory clinical phase II trial,
please see:
Stover JF, Belli A, Boret H, Bulters D, Sahuquillo J, Schmutzhard
E, Zavala E, Ungerstedt U, Schinzel R, Tegtmeier F; NOSTRA
Investigators: Nitric oxide synthase inhibition with the antipterin
VAS203 improves outcome in moderate and severe traumatic
brain injury: a placebo-controlled randomized Phase IIa trial
(NOSTRA). J Neurotrauma. 2014 Oct 1;31(19):1599-606.

CT of the head shows illustration of VAS203 in injured brain
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The Galapagos
Neurocritical Care Summit
By Nelson J Maldonado, M.D., and Jose I Suarez, M.D.

The III International
Symposium on
Neurocritical and
Research took place
in Quito, Ecuador
on Nov. 21-23, 2016.
This conference was
supported by the
Universidad San
Nelson J
Jose I Suarez, M.D.
Francisco de Quito
Maldonado, M.D.
(USFQ), Henry
Ford Hospital, Cleveland Clinic Foundation, Yachay, Latin
American Brain Injury Consortium (LABIC), and CHI Baylor St
Luke’s Medical Center, and endorsed by the Neurocritical Care
Society. There were over 500 attendees from almost every South
American country and the USA. We had interesting discussions
and presentations on various aspects of medical management
of neurocritically ill patients. In addition, LABIC investigators
organized several sessions on the treatment of brain injury
emphasizing regional variations in South America. An enthusiastic
audience attended the lectures at two charming auditoria at USFQ
(Picture 1). CME/CEs were provided by The Texas Heart Institute
at the CHI Baylor St Luke’s Medical Center in Houston.

and research institution offering hands-on academic programs
for international and Ecuadorian students alike. GAIAS is part
of USFQ and offers three scholastic tracks: marine ecology;
evolution, ecology and conservation; and people politics and the
environment.
San Cristobal is the easternmost island of the Galapagos
archipelago, and one of the oldest geologically. GAIAS is located
just west of Puerto Baquerizo, the provincial capital, and within
walking distance from Charles Darwin’s original landing site
(Picture 2).

Picture 1. The Calderon de La Barca Theater at USFQ.
Since the First Conference in 2014, we were pondering the idea of
organizing a satellite gathering to address relevant public health
issues in Latin America related to neurocritical care diseases. We
were finally able to execute this program and hosted the First
Galapagos Neurocritical Care Summit at San Cristobal Island. The
scientific sessions were organized at The Galapagos Institute for
the Arts and Sciences (GAIAS), which is a world-class academic
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Picture 2. A Sunset at Cerro Tijeretas: Charles
Darwin’s landing site. Darwin’s monument

We could not have asked for a more relevant and scientific
location for this historic summit. Our schedule also allowed us
to socialize with our colleagues and their families while learning
about Galapagos’ interesting wildlife and fauna and how this
far-off ecosystem shaped the world and changed the scientific
community in a way that was unimaginable when Charles
Darwin first visited it (Picture 3).

An international scientific collaboration made up of investigators
from Germany, Italy, Switzerland, South Africa, USA and Ecuador
recorded the brain activity of frigate birds flying over the ocean
(Rattenborg NC et al, Nature Communication, 2016). By using
electroencephalogram recordings of great frigate birds (Fregata
minor) flying over the ocean for up to 10 days, they demonstrated
that these birds can sleep with either one hemisphere at a time or
both hemispheres
simultaneously.
Also, unexpectedly,
frigate birds sleep
for only 0.69 h/
day (7.4 percent
of the time spent
sleeping on land),
indicating that
ecological demands
for attention
usually exceed the
attention afforded
by sleeping

Picture 3. A group picture at the main entrance of the GAIAS main building.
This was not the authors’ first foray in this exotic land. However,
we did learn many new facts. For example, we gained new and
groundbreaking information
about how frigate birds live
and navigate (Picture 4).
Darwin and others observed
that frigate birds do not
rest on the water despite
spending weeks to months
flying over the ocean. Their
long wings, poorly webbed
feet and reduced feather
waterproofing make taking
off difficult following more
than momentary contact with
the salty water. Therefore, to
catch food, great frigate birds
rely on large predatory fish
and cetaceans to drive prey
both during the day and night.
Consequently, frigate birds
face ecological demands for
wakefulness 24/7 while over
the ocean.

Picture 4. A great female frigate bird perched
on a tree branch near Punta Carola beach.
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unihemispherically. The main takeaway message from this
amazing experimental paradigm is that the ability to sustain
cognitive performance on limited sleep challenges the dominant
view that large daily amounts of sleep are required to maintain
adaptive performance.
We arrived in San Cristobal Island on Thanksgiving Day and after
the stimulating new information that we acquired and a delicious
dinner prepared by the staff of the USFQ Culinary School (yes, we
did have turkey brought from the mainland!), the mood was set
to dive into the serious health issues related to neurocritical care
disorders in Ecuador and the rest of South America. We set up four
breakout sessions to be able to work in a more efficient manner
(Picture 5). These sessions and investigators are presented below:
1.

Traumatic brain injury: Michel Torbey, Chris Lewandowski,
Christos Lazaridis, Walter Videtta, Corina Puppo, Manuel
Jibaja, Tamer Abdelhak, and Eduardo Costa.

2.

Stroke: Nelson Maldonado, Jose I Suarez, Chethan P
Venkatasubba Rao, Stelios M Smirnakis, Jorge H Mejia,
Gissele Sampaio, Brian Silver, and Airton Leonardo de
Oliveira Manoel.
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3.

Status epilepticus and epilepsy: Panos Varelas, Marian
Spanaki, Rhonna Shatz, and Peter Lewitt.

4.

Endovascular therapy: Santiago Ortega, Alexandros
Georgiadis, and Edgar Samaniego.

Each group was tasked with discussing the current situation
in Ecuador, followed by the South America scenario, and then
contrasting those to North America and European Union care
delivery models. We learned a great deal from those and the
summary discussions at the end of the summit. Summary
manuscripts are currently being prepared with recommendations
for improvement of care in Ecuador and South America for
neurocritically ill patients and will be submitted for consideration
for publication in Neurocritical Care. Our goal is to have these
articles in print by the inauguration of the IV International
Symposium on Neurocritical Care and Research, which will take
place in Quito Nov. 20-22, 2017, preceded by a pre-meeting ENLS
course in Spanish.

Picture 5. Stroke working group (from left to right): Jose I
Suarez, Chethan P Venkatasubba Rao, Stelios M Smirnakis,
Jorge H Mejia, Nelson J Maldonado, Gissele Sampaio,
Brian Silver, and Airton Leonardo de Oliveira Manoel.

International Joint Symposium in
Neurocritical Care, Tokyo 2016
Time to Extend our Global
Collaborations
By Masao Nagayama, MD, Ph.D., FAAN, Romergryko G. Geocadin, MD, FNCS, Wade Smith, MD, Ph.D., FNCS

Masao Nagayama,
MD, Ph.D., FAAN

Romergryko G.
Geocadin, MD,
FNCS

Wade Smith, MD,
PhD, FNCS

The first International Joint Symposium in Neurocritical Care
was held from Nov. 19-21, 2016, at the Grand Prince Hotel New
Takanawa, Tokyo, Japan. As part of this Joint Symposium, an
Emergency Neurological Life Support (ENLS) course was held
on day two at the Auditorium of the Nippon Medical School for
the first time in Japan. The Satellite Lectures took place on day
three at the Teikyo University Itabashi campus. This Symposium
was hosted by the Japan Society of Neurological Emergency and
Critical Care (JNE), Japanese Association for Acute Medicine
(JAAM) and Neurocritical Care Society (NCS). The event received
an official sponsorship from the Japan Resuscitation Council
(JRC), Japanese Society of Intensive Care Medicine (JSICM) and
the Japanese Society of Pediatrics Emergency.
Organizing Committee:
•

President Emeritus: Professor Tohru ARUGA, Immediate
Past President of JNE and JAAM.

•

Co-Presidents: Professor Hiroyuki YOKOTA, Nippon
Medical School, President of JNE and Chair of the
44th Annual Meeting of JAAM. Professor Romergryko
G. GEOCADIN, Johns Hopkins University and Past
President of NCS.

•

Co-Chairs: Professor Masao NAGAYAMA, International
University of Health and Welfare (IUHW). Professor
Wade SMITH, University of California, San Francisco.
Vice-Chair: Professor Yasuhiro KURODA, Kagawa
University

•

Organizing Committee Chair: Professor Tetsuya
SAKAMOTO, Teikyo University.Vice-Chair: Professor
Hiroshi OKUDERA, University of Toyama.

•

From the NCS, Ms. Becca STICKNEY who provided
valuable support for management.

This joint symposium was a highly successful event because of a
large number of attendees — over 1,000 participants. There were
around 142 ENLS course participants and 15 ENLS trainers. This
event increased the number of Japanese members in NCS to 21
members, which is considered the largest NCS membership in the
region. This event offered a symbolic and visible collaboration
between NCS and JNE and provided the ground to launch a
global partnership with our friends in NCS. Many local meetings
took place between the Japan and NCS representatives and other
regional countries, which helped in building a relationship for
possible future collaborations. In general, this event assisted
in increasing the awareness about the NCS in Japan in specific
and among other Asian regional countries. This event helped to
introduce NCS to emergency and critical care societies in Japan
including JRC, JSICM and Japanese Society of Neurology, which
will boost the networking with NCS in the long run and increase
the presentation of Asian countries in general and Japan in specific
in future NCS-related activities.

Table 1 Brief History of Neurocritical Care in Japan
1969

First Stroke Care Unit in Japan at the Research Institute for Brain and Blood Vessels-Akita

1981

Publication of “Cardiopulmonary Cerebral Resuscitation” by Peter Safar

1992

Foundation of the Japan Society of Neuroemergency and Critical Care (JNE)

2002

Foundation of Japan Resuscitation Council (JRC)

2006

First Textbook on Critical Care Neurology in Japan (Editors: Masao Nagayama and Junichi Hamada)

2007

First Neuro-ICU in Japan at Yokohama Stroke and Brain Center (Director: M.N.)

2010

Publication of the first evidence-based NCC Guidelines in Japan (Chair: M.N.)

2013

Academic Affiliation between NCS and JNE

2014

Official ceremony celebrating the academic affiliation between NCS and JNE (Thomas P. Bleck)

2016

International Joint Symposium on NCC in Tokyo (Romergryko G. Geocadin and Wade Smith)
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We are anticipating a fruitful and long-lasting collaboration
with NCS, not the level of meetings alone but also at the
level of research collaboration. During this visit, we discussed
various possible research collaborations in studies like PRINCE,
MOCHA and nonconvulsive status epilepticus study. We are also
hoping to organize more educational activities and utilize NCSrelated educational products like the ENLS course, resuscitation
guidelines and NCS official excellent textbook. We envision
future collaboration in the field of neuromonitoring and most
specifically in noninvasive intracranial pressure monitoring.
We are looking forward to more social networking with the
NCS members in events here in Japan or the United States. We
are always happy to communicate with our friends from NCS
(leadership and members) during national and international
meetings and social events. We hope we could start social
networks channels with the NCS members, which we think is the
most important pillar of a successful global relationship.

This joint symposium and its strong academic activities is a real
practical example of a fruitful collaboration with NCS, and it
surely will set up the foundation for future events with the goal of
building a worldwide global neurocritical care partnership. Going
from here, we will work to stimulate our contribution to NCS and
encourage our physicians to participate in NCS-related events. We
believe such kind of global partnership will produce state-of-theart advancement in our understanding of critical care disease, and
development of advanced tools to manage such a complex and
critically ill cohort of patients and provide them with the best care
possible.
Looking forward to seeing you all again at the NCS Annual
Meeting on the big island of Hawaii next October!

Welcoming Party

Tokyo Skyscraper
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UCNS Recertification
Examination Announced

By Michael L. “Luke” James MD, FAHA, FNCS, Neurocritical Care Representative, United Council of Neurological Subspecialties Board of Directors
Almost as big as Hamilton moving off
Broadway, the United Council of Neurological
Subspecialties (UCNS) will offer its first
neurocritical care (NCC) recertification
examination in 2017!
UCNS certifications are time-limited, expiring
on Dec. 31 of the 10th year after the year
of issuance. In order to maintain your
certification, you must meet the following:
• Maintain a current, active, valid, unrestricted and unqualified
license to practice medicine.
• Remain a diplomate in good standing in their primary specialty
of the American Board of Medical Subspecialties (ABMS) or
Royal College of Physicians and Surgeons of Canada (RCPSC)
member board that was required for initial certification.
• Complete 240 ACCME- or RSPC-approved Category-1 CME
hours, 48 (20 percent of which must be subspecialty specific
since initial certification.
• Take and pass a recertification examination.

UCNS has an online CME Tracker to assist diplomates in the
recertification process. Diplomates can quickly and conveniently
enter earned CME to generate a report at any time that tracks their
progress in meeting UCNS-recertification requirements. To get started
using the CME Tracker, complete the online UCNS registration.
You will receive an email confirmation within 24 hours. Your email
and password may be used to access the online application when
available April 1. After all of the applications have been reviewed by
the UCNS Certification Council, I will send out an email notification
regarding approval of applications. All approved physicians will
receive a link in their email to the Pearson VUE Registration
instructions and once registration opens they will be able contact
Pearson VUE to select their examination date and time.
More information about NCC recertification and the application
process is available on the UCNS website (www.ucns.org) or please
feel free to contact me directly as your UCNS board representative
(michael.james@duke.edu).
Best of luck!

Please note: The NCC examinations are only offered every other year;
thus, there will be no re-certification exam in 2018. To avoid a lapse
in certification, all NCC diplomates who were certified in 2008
must apply to sit for the 2017 NCC recertification examination.
Important Dates
• Online applications open on April 1, 2017
available at UCNS registration
• Application deadline: July 17, 2017
• Examination: Dec. 4–8, 2017
Examination Information
• Recertification examination is scheduled for
five hours
• Examination will have 150 multiple-choice
questions
• Examinations are administered at Pearson
VUE testing centers
• Recertification Fee: $1,500 (includes
nonrefundable $600 application fee)
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Needs Assessment Completed to
Guide NCS Nursing Committee
Priorities
By Mary Guanci, MSN, RN, CNRN, Mary Amatangelo, MSN, RN, APRN-BC, CCRN, and Karen March, MN, RN, CNRN
September. An overview of the results is provided here; complete
results are posted on the NCS Nurse Forum and can also be
obtained by emailing Nursing Committee Chair Dea Mahanes,
MSN, RN, CCNS (deamahanes@gmail.com).

Mary Guanci,
MSN, RN, CNRN

Mary Amatangelo,
MSN, RN,
APRN-BC, CCRN

Karen March,
MN, RN, CNRN

NCS is one of the few organizations that provides members
with the opportunity to share research, education and patient
management strategies in a truly collaborative interprofessional
environment. The recognition of this benefit may in part be
responsible for recent increases in nursing membership. The
NCS Nursing Committee is charged with identifying, supporting
and promoting the needs of this nursing membership. In 2016,
the Nursing Committee conducted a survey of the needs and
perspectives of NCS nurses to ensure that we are meeting member
needs, to guide the development of educational programming,
and to assist the committee in establishing goals for the future. In
addition, the survey provided demographic information that may
be useful in future marketing strategies to promote membership
in NCS by neuroscience nurses caring for critical care patients and
their families.
The needs assessment was designed by NCS Nursing Committee
members Mary Guanci, Mary Amatangelo and Karen March, and
edited with assistance from the NCS nursing members. A call to
members requested their aid in completion of the survey and
highlighted the opportunity to influence the direction of the NCS
by setting priorities and developing educational programs for the
upcoming year. The survey link was distributed to NCS nursing
members in July and August 2016, and the initial results were
reviewed by the Nursing Committee at our in-person meeting in
Figure 1: Nurse Members: Primary Place of Employment
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There were 58 respondents, predominantly employed in a
dedicated Neuro ICU. The average age of respondents was
40-59 years of age. The majority of respondents had 21-30 years
of experience with most being bedside nurses (35 percent) or
nurse practitioners (31 percent). NCS nursing membership has
increased in recent years, and this was reflected in the survey,
with most participants indicating that they have been NCS
members between one and two years. Respondents identified
the NCS journal, ENLS and multidisciplinary guidelines as the
primary benefits of NCS membership. Educational support, ENLS,
multidisciplinary guideline development and nursing mentorship/
advocacy were identified as the most important ways that NCS
can support its nurse members. Barriers to joining NCS included a
lack of awareness of the Society and financial constraints related to
membership dues. Most participants (83 percent) plan to continue
membership in NCS, although 17 percent are undecided.
The Nursing Committee will use the results of the needs
assessment to guide the selection of future educational offerings
and resource materials, and to explore possible formats that may
be used to deliver content. The membership identified advanced
anatomy and physiology, decision making through disease-specific
case studies, cerebrovascular hemodynamics and diagnostic
imaging as top educational priorities. Self-paced modules, online learning, and continued participation at the annual meeting
were identified as the most popular ways to provide educational
information that will enhance patient care. In addition, the
Nursing Committee is committed to sharing the information and
insights gained from the Nursing Needs Assessment with other
NCS committees, with the goal of supporting nurse involvement
throughout the organization and further expanding the nursing
membership.
Figure 2: Nurse Members: How long have you been a member of NCS?

Figure 3: Nurse Members: How did you hear about NCS?

Figure 4: Perceived Benefits of NCS Membership for Nurses

Figure 5: Barriers to Nurses Joining NCS
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Treatment of Delirium in the Neuro
ICU patient
By Jeffrey Fong, PharmD, BCPS
Delirium in critically ill patients is
independently associated with increased
morbidity, cost, greater mortality and, in
survivors, decreased functional status and
increased likelihood for developing a dementia
like cognitive state. In Neuro ICU patients,
this data is not as robust given most clinical
trials have excluded patients with neurological
impairments or diagnoses. However, recent
investigations by Ely and Naidech in patients admitted with
ischemic stroke and ICH have revealed outcomes very similar
to other populations of critically ill patients. (CCM 2012 and
AJRCCM 2013).
Detection and diagnosis of delirium in the neuro ICU patient
is complicated given the interaction between the patient’s
preadmission cognitive state, acute neurological injury,
development of complications (i.e.; vasospasm in aneurysmal
subarachnoid hemorrhage) or the progression of an evolving
disease state such as cerebral edema and the exposure to
delirigenic risk factors such as use of benzodiazepines,
anticholinergics, physical restraints and prolonged mechanical
ventilation. Despite such challenges, clinicians can utilize
objective assessment tools to diagnose delirium in this setting.
Clinical tools such as the Confusion Assessment Method for the
Intensive Care Unit (CAM-ICU) and Intensive Care Delirium
Screening Checklist (ICDSC) have been studied and validated in
the neuro ICU population. Both scales were associated with high
degree of interrater reliability similar to its validation in other
critically ill populations.

Clinical trials investigating the treatment of ICU delirium have
excluded patients with acute neurological injury thus limiting
evidence based recommendations to expert opinions. Table 1
summarizes the three main clinical trials used to formulate the
treatment recommendations of the 2013 Society of Critical Care
Medicine Pain, Agitation and Delirium Management Guidelines.
It is important to note these clinical trials have been conducted
in medical and surgical ICU patients. Non-pharmacological
interventions are considered first line given the need to preserve
a neurological exam. Efforts should be made to exclude other
etiologies, such as disease progression or development of a new
complication like vasospasm, for a fluctuating neurological
exam. Considerations should be made on a case by case basis
for the possibility of co-existence of delirium and a progressing
neurological condition.

Table 1: Summary of key clinical trials for delirium treatment in the critically ill patient.
Trial
Skrobik
2004

Design

Intervention

Control

RCT

O:5mg qday titrate to
clinical response

H 2.5-5mg ENT q8hrs

Key Results
• No difference in delirium severity
scores between groups, p=0.64.
• However delirium severity decreased
over time in both groups.

Devlin 2010

MIND 2010

PC, DB, MC, RCT

PC, DB, MC, RCT

Q: 50mg ENT q12hrs
titrate to 200mg
ENT q12hrs after
additional PRN
haloperidol dose

H 1-10 IV q2hrs prn delirium
symptoms

• Q reduced Delirium duration: 36 vs
120 hrs, p=0.006

Matching placebo

• Quicker resolution of delirium
symptoms: 1 vs 4.5 days, p=0.001

Z 40mg ENT q6hrs

H: 5mg ENT q6hrs

• No difference in mortality: Q: 11% vs
17%, p=1.0

Matching placebo

• No difference in median delirium or
coma free days: H: 14 vs Z: 15 vs P:
12.5 days, p=0.66
• No differences in ventilator free days
(p=0.25) or mortality (p=0.81)

ENT: enteral, H: haloperidol, Hrs: hours, MC: multicentered, O: olanzapine, MIND: Modifying the Incidence of Delirium trial, PC:
placebo controlled, PRN: as needed, Q: quetiapine, qday: once daily, RCT: randomized controlled trial, Z: zisprasidone
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Clinical data for pharmacological delirium treatment suggest
a reduction in delirium duration and severity of hyperactive
agitated symptoms; however, improvements in short- or long-term
patient outcomes have not been demonstrated. Antipsychotic
medications should be reserved as last line agents since all can
potentially confound a neurological exam and are associated
with a significant adverse event profile. Efficacy of antipsychotic
medications are similar when given in equivalent doses, thus the
choice of an antipsychotic will depend on the ability to administer
certain dosage forms and its adverse event profile. Clinical data
with the use of antipsychotics in the treatment of ICU delirium
is most robust with haloperidol, quetiapine, ziprasidone and
olanzapine in the form of published randomized controlled trials.
Typical antipsychotics (haloperidol) are considered to be the gold
standard; however, it is associated with QTc prolongation and
hypotension. Previously, there were concerns over its potential to
lower the seizure threshold; however, current evidence suggests
a fairly low incidence rate. Haloperidol is available as an oral
and a parental formulation. Intravenous haloperidol can be
administered in most ICU patients and is associated with less
extrapyramidal side effects (EPS) (e.g., akathisia, dystonia) than its
oral dosage form.

In the outpatient setting, atypical antipsychotics (olanzapine,
risperidone, quetiapine and ziprasidone) have demonstrated
similar efficacy to haloperidol. It is unknown if atypical
antipsychotics will be associated with similar or superior treatment
efficacy for ICU delirium. The advantage of using atypical
antipsychotics centers on the adverse drug reactions profile, which
tends to be less frequent and less severe than those of haloperidol.
Despite a lower incidence of extrapyramidal symptoms (EPS)
compared to most typical antipsychotics, atypical antipsychotics
are associated with other adverse effects. Table 2 highlights some
of the major differences in the safety profile of haloperidol
and the commonly used atypical antipsychotics in the ICU. QT
prolongation is one adverse drug reaction where most atypical
antipsychotics with the exception of ziprasidone have a clear
advantage over haloperidol. It is important to recognize the degree
of QTc prolongation is increased with the presence of electrolyte
abnormalities, structural heart conditions, presence of certain
brain injuries such as aneurysmal subarachnoid hemorrhage and
coadministration of other QT prolonging medications such as
fluoroquinolones and antiarrhythmics.

Table 2: Comparison of pharmacokinetics and adverse drug reaction profile of commonly used antipsychotics in the critically ill patient.
Category

Haloperidol

Olanazepine

Risperidone

Quetiapine

Ziprasidone

Dosage forms

IV, IM, Enteral

Enteral, SL, IM

Enteral, SL

Enteral

Enteral, IM

Half life (hours)

14

33

3-24

6

6.6

Sedation

++

++

+

++

+

EPS

+++

+

++

+

+

QTc Prolongation

+++

+

+

+

++

EPS= extrapyramidal symptoms IM= intramuscular, IV=intravenous, QTc= Corrected QT interval, SL= sublingual, (+) =low incidence,
(++) = moderate incidence, (+++) = high incidence
Since delirium is a transient and fluctuating condition, frequent
re-evaluation using one of the validated delirium detection
tools is necessary. Delirium treatment should be limited to the
duration of delirium symptoms. Based on expert opinion, tapering
and discontinuation of pharmacological therapy is generally
recommended in most patients when delirium symptoms are
resolved (Tomichek Critical Care 2016).

Overall, there is a lack of robust clinical data for the treatment
of delirium in the neuro ICU patients. There continues to be a
need to further elucidate the benefits of delirium treatment in
this patient population. Further validation of predisposing risk
factors in the neuro ICU is also an area of need to be investigated.
Both short- and long-term outcomes should be investigated in
aneurysmal subarachnoid hemorrhage and traumatic brain injury
patient populations and further data is necessary in the ischemic
and hemorrhagic stroke patient population.
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NCS Membership News
By Mary Kay Bader, RN, MSN

NCS members sharing knowledge, experience
and exploring new arenas of research.
At the Society of Critical Care Medicine’s
(SCCM) annual meeting in Honolulu,
Hawaii, NCS member contributions at
the meeting were substantial. The SCCM
conference was a great success and numerous
topics related to neurocritical care were
presented. Former NCS President Cheryl
Chang was a co-chair of the meeting. Presenters included: Paul
Vespa, Thomas Bleck, Claude Hemphill, George Lopez, Chad
Miller, David Greer, Ed Manno, Lori Shutter, Matt Koenig, Jan
Calaasen, Gregory Kapinos, Geoffrey Ling, Josh Levine, Gretchen
Brophy, Jose Saurez, Javier Provencio, Fred Rincon, Avinash
Kumar, Jua Ruchira, Wendy Ziai, Robert Stevens, Paul Nyguist,
Sung Lee, Alejandro Rabinstein, Kazuma Nakagawa, and David
Hwang. Wade Smith was the course director for the NCS ENLS
course at SCCM.

Our first NCS president, Thomas Bleck, will recieve the Lifetime
Achievement Award next year. This award is given to only one
person in critical care who has contributed important life work
to the field. Presidential citations given at the SCCM conference
went to NCS members Tom Bleck, David Greer, Ryan Hakimi,
Javier Provencio, Alejandro Rabinstein, Fred Rincon and Gloria
Rodriguez-Vega.
Yale-New Haven Hospital Neuro ICU won the Family-Centered
Care Innovation Award. Wake Forest Baptist Health Center
Surgical ICU received honorable mention at the SCCM
convocation and awards ceremony for ICU Design 2017. New
Fellows of SCCM (FCCM) included NCS members Sherry Chou
and Josh Meadow.
NCS members are serving on numerous SCCM committees. Marie
Baldisseri is serving as the chancellor of the Board of Regents
of the American College of Critical Care Medicine (ACCM)
and won the Safar Global Partner Award. David Greer is on the
Credentials Committee for ACCM. Cheryl Chang also serves as the
Neuroscience Designated Seat for Council. Gloria Rodriguez-Vega
will serve as co-chair for next year’s meeting.

NCS nurse members are serving as leaders in other neuroscience societies and conducting research.
American Association of Neuroscience Nurses (AANN) election results included two NCS nurse members: Congratulations
to Michelle VanDemark and Mary Guanci. Michelle VanDemark at Sanford Health in Sioux Falls, South Dakota was elected
president elect of AANN. Mary Guanci, neuro critical care clinical nurse specialist at Mass General was elected to the AANN
Board of Directors.

Molly McNett and Daiwai Olson are leading a multicenter study called ONRAMP (Optimizing How Nurses Record And Monitor
Cerebral Perfusion Pressure). Five centers have enrolled patients exploring the optimal approach for nurses to measure cerebral
perfusion pressure (CPP) when caring for critically ill patients with neurological injury.

NCS members on the move:
Dr. Stephan Mayer is transitioning to a new position in Detroit, Michigan:
chair of neurology at Henry Ford Hospital. Mayer joins Henry Ford from
Mount Sinai Health System in New York, where he served as the director of
neurocritical care and was also the founding director of the Institute for Critical
Care Medicine at Mount Sinai’s Icahn School of Medicine.
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David M. Greer, MD, MA, FCCM, FAHA, FNCS, FAAN, FANA,
has been appointed chair of the Department of Neurology
at BU School of Medicine and chief of neurology at Boston
Medical Center. He will join BUSM/BMC on June 30, 2017.
Dr. David Greer was awarded an $11 million study, the Itrepid
study, which will study the treatment of fever in the Neuro
ICU. This has been funded by Bard.

Recent awards for research went to NCS members:
Dr. David Seder

Dr. David Seder (Maine Medical Center) and Dr. Julian Bösel (University of
Heidelberg, Germany), will spearhead a new project. They were awarded a $2.6
million by the Patient-Centered Outcomes Research Institute to study whether
performing an early tracheostomy in severely ill stroke patients
who require mechanical ventilation improves survival, recovery
and the patient and family experience.
Dr. Julian Bösel

Dr. Daniel Laskowitz has spent the last 15 years looking at
how apoE works. His lab has recently developed a peptide
made of five amino acids (CN-105), which is able to cross the
blood-brain-barrier, giving it the potential to be distributed
as a treatment. Laskowitz just completed a first phase clinical
trial and found that CN-105 administration was safe and
well tolerated. A phase 2 study will look at whether this drug
improves outcomes in patients with brain hemorrhages and will
be run by the DCRI with Duke as first of the sites. There will also
be four other sites.
If you have any NEWS items, please send them to Mary Kay Bader, NCS Secretary at Badermk@aol.com.
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Welcome to the March Issue of Residents
and Fellows Corner!
By Kim, Jennifer Ahjin, M.D., Ph.D.

Our Resident Fellow Committee and
trainees-at-large have been very busy over
the past few months, and we have a lot
of exciting news to share. Our first article
highlights an exciting new project launched
by the Resident and Fellow Committee. This
article is written by Marin Darsie, MD, and
explains the launch of a new Neurocritical
Care Pocket Guide to provide a practical
diagnostic and management resource to trainees at all levels, from
all backgrounds on the most common acute neurologic diseases.
This guide was produced in conjunction with the Educational
Products Committee and will be released in May 2017! Next, I
had the chance to interview one of our trainees-at-large, Firas
Abdulmajeed, MD, on his perspective as a neurocritical care fellow

with internal medicine residency training. He not only shared
his personal experiences but conducted an informal survey of
internal medicine residents across the country on their awareness
of neurocritical care as a specialty! Finally, another trainee-at-large,
Lauren Koffman, DO, MS, was able to share her recent experience
of going to the Society for Critical Care Medicine Conference
this past January 2017 in Honolulu, Hawaii. With all the exciting
trainee-oriented sessions, she shows how valuable it is for any
trainee to attend SCCM and the upcoming Neurocritical Care
Society Meeting Oct. 10-13 in Waikoloa, Hawaii. Our Fellows
Corner section ends with an announcement detailing all the great
neurocritical care associated events for trainees at the Annual
American Academy of Neurology Meeting in Boston, MA April
22-28, 2017. Come join us!

Join Us at the American Academy of Neurology (AAN)
Annual Meeting in Boston this April
The NCS Resident Fellow Committee and AAN Critical Care and Emergency Neurology Section are very excited to announce multiple
co-sponsored AAN-NCS events for trainees.
Come check them out!
Questions? Contact ncs.rftf@gmail.com
Event Description

Date and Time

Faculty and Trainee Reception: Come chat with NCS Resident Fellow Committee
members on how to get more involved with NCS as a trainee. There will be a poster
display of all AAN-NCS events and flyers on various projects to get involved in.

Monday, April 24 from 6-9 p.m.

Navigating your Career Session: Interested in exploring neurocritical care as a
career? Or wondering about fellowship and applying for your first job? Come talk
to Dr. Matthew Maas and current residents/fellows/junior attendings to learn more
about neurocritical care careers.

Wednesday, April 26 at 9 a.m.

AAN-NCS Mentor Luncheon: Come join us for lunch while a panel of NCS
attendings talk about their career paths and offer small table group discussions on
topics such as doing research in neurocritical care, how to apply and succeed during
fellowship, exploring private practice, etc.

Wednesday, April 26 from noon to 1:10 p.m.
(pre-registered attendees of the Futures in
Clinical Research Program given preference
but not required)

Neuroscience in the Clinic Session: Novel therapeutic targets in critical care
neurology- intracerebral and intraventricular hemorrhage. Come hear a mix of
exciting presentations and discussion integrating the latest scientific research with
clinical application.
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Thursday, April 27 at 3:30-5:30 p.m.

Residents and Fellows Update: Aloha SCCM
By Lauren Koffman

From Jan. 21-25, 2017, the Honolulu
Convention Center was descended upon by
thousands of intensivists, practitioners and
allied health professionals for the Society of
Critical Care Medicine’s Annual Congress
Meeting. Members of the Neurocritical Care
Society had quite a presence throughout the
meeting with representation in the research
snapshot theaters, lectures and workshops.
Various sessions covered a spectrum of neurologic topics for a
wide range of audience members. There were “Neuroscience in

Review” sessions to cover highlights in the field and literature for
the year, discussions on management of neurologic conditions,
and stroke lectures that spanned from genetics to endovascular
management. One highly attended informative and entertaining
was session, “Should the Neurosurgeon Take My Patient to the
Operating Room?” with presentations by former NCS President
Claude Hemphill III, Joshua M. Levine and Shelly D. Timmons.
A variety of pre- and post-conference workshops were available
to attendees, of which NCS hosted a SCCM Post-Congress ENLS
for those that were looking to gain more experience in managing
acute neurologic and neurosurgical emergencies.

NCS women participation: Sherry
Chou, Nerissa Ko, Gretchen Brophy,
Asma Moheet, Aarti Sarwal

SCCM was also a great venue to listen to the leading experts in
pulmonology and critical care medicine. Popular sessions included
advanced rescue maneuvers for the management of severe ARDS and the
International Guidelines for the Management of Sepsis and Septic Shock
in Adults. As a neurology trained fellow, these lectures helped enhance
my knowledge base in managing severe non-neurologic complications
we often seen in the neuro ICU.
The critical care ultrasound workshop not only reviewed
echocardiography, but techniques for incorporating ultrasound into
procedures, which is a great supplement to procedural skills gained
in training. If you missed this workshop, keep an eye out for the NCS
ultrasound workup at the annual meeting.
Aside from the lectures and presentations, many met with former
colleagues and mentors, a golden opportunity for soon-to-be
graduating fellows to network. Another bonus, registration is waived
for trainees that present at the meeting.
As they say in Hawaii, “A hui hou kakou,” on the Big Island Oct.
10-13, 2017 for the NCS 15th Annual Meeting. Visitors will want
to visit Volcanoes National Park, go for a hike in the rainforest, or
snorkel and dive with the ocean wild life. The Big Island is only a
quick flight away from Oahu, so don’t forget to consider exploring
more of the Hawaiian Islands!

The view of Diamond Head and Waikiki from the top of Koko
Crater climb.
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The view from the top of Diamond Head, overlooking Waikiki
Beach and Honolulu.

Make sure you attend a traditional luau when visiting Hawaii
for the annual NCS meeting, learn about Polynesian culture,
food and even craft your own orchid leis.

From Left to Right: Jimmy Dibu, Edward Manno,
Kate Klein and Fernando Mediano.

Neurocritical Care fellows Lauren Koffman and Swarna
Rajagopalan prior to their research presentations.
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Ethics Corner: Prognosis and
Disorders of Consciousness
Dear Readers of the Ethics Corner:
For this issue, we are using a different format,
and we hope you find it interesting and
useful. Instead of a case review, we will be
discussing three recent publications in the
field of bioethics and/or palliative care that
might be of interest to members of the NCS.
If you enjoy this format and wish to let us
know, suggest articles, or if you want to tell us that you would
rather return to the case-based format, please email me at
michael.rubin@utsouthwestern.edu.
Determination of prognosis in disorders of consciousness is one
of the most challenging aspects of neurocritical care. We take
heterogeneous populations of a particular type of neurologic
insult and attempt to use elements of exam and statistical trends
to predict what we think is going to happen for the long and short
term. We take the human brain, arguable the most complex organ
system in the natural world, and attempt to assign categorical
variables to it. This is as ambitious of a project as asking a
mathematician, “Take every number in an infinite set, and tell
me which five are the most important.” Why would we do such a
thing? Well, people must make decisions about goals of care, and
they need our best guess in helping them decide. Trying to impose
certainty on such variance leaves us giving recommendations
such as “yes, definitely, there is a chance of recovery and he might
wake up but I really think it is more likely he’ll be in a prolonged
state of unconsciousness and debilitation living in a nursing
home.” The more coercive might add “…where he will suffer from
pressure ulcers and die of infectious complications.” Even worse
is the practitioner who would say “he will never wake up, and I
know this to be a fact.”

Fins, JJ. Neuroethics and Disorders of Consciousness:
Discerning Brain States in Clinical Practice and Research.
AMA Journal of Ethics. 2016 Dec;18(12):1182-1191.
Dr. Fins continues his work in disorders of consciousness with
his review of the origins of the vegetative state and how it relates
to categories of brain injury. Furthermore, he discusses the fluid
nature of vegetative states and how the literature supports that
patients may recover into minimally conscious states. Lastly,
he advocates for further research in patients in the minimally
conscious state to better recognize what they can perceive as well
as potential ways to elevate their level of consciousness.
Rubin, M, Bonomo J, Hemphill JC. Intersection of Prognosis
and Palliation in Neurocritical Care. Current Opinion in
Critical Care. 2017 Feb 4 epub ahead of print.
In this review, we explore three aspects of end-of-life care in
the neuro ICU, all in the context of the self-fulfilling prophecy:
prognostication, family discussions and the determination of
death, including its relation to organ donation. The emphasis is
on the importance of not pre-determining the outcome of any part
of this process. Dr. Hemphill makes some profound points about
the ICH score and how it could be misused in prognosticating
recovery, contributing to the self-fulfilling prophecy. I offer some
thoughts on end-of-life discussions including an emphasis on
not letting the data that we do have on decision making preclude
an open mind on how the process should flow. Additionally,
suggestions on palliative care measures and duration of survival
are discussed. Finally, Dr. Bonomo steps the reader through organ
donation and the two paths that lead to the opportunity for a
patient to donate.

Three recent publications offer interesting insight into this familiar
conundrum, each with their own value. One study from Belgium
offers new imaging data about the minimally consciousness state,
published in Lancet Neurology. The second paper we will discuss
is a review of disorders of consciousness and neuro ethics by
Joseph Fins form the AMA Journal of Ethics, and the third paper is
a collaboration of Jordon Bonomo, Claude Hemphill and myself
regarding the dangers of prognosis and the self-fulfilling prophecy.
Di Perri C, et al. Neural correlates of consciousness in patients
who have emerged from a minimally conscious state: a crosssectional multimodal imaging study. Lancet Neurology. 2016
Jul; 15(8):830-42.
While the physics of fMRI and FDG-PET may be beyond the
working knowledge of the average neuro intensivist (yours truly
included), this paper offers an interesting comparison of MRI,
fMRI and FDG-PET of normal controls, those that have emerged
from a minimally conscious state, those in a minimally conscious
state and those with unresponsive wakefulness syndrome.
Features of brain metabolism and network connectivity have
an appreciable variance correlating with level of consciousness.
Advanced imaging studies portend a very useful future in helping
distinguish the fine gradations of level of consciousness that will
hopefully allow for more patient specific prognosis in disorders of
consciousness.
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Internal Medicine
Perspective on
Neurocritical Care Training
By Firas Abdulmajeed, MB. ChB, Kim, Jennifer Ahjin,M.D., Ph.D., Bart R. Nathan, MD, FNCS

range of possible jobs that I could apply for when compared to
general critical care medicine.
3)

Firas
Abdulmajeed, MB.
ChB
1)

Kim, Jennifer
Ahjin, M.D.,
Ph.D.

Bart R. Nathan,
MD, FNCS

How did you learn about neurocritical care as a subspecialty?

As a resident, I was always fascinated with critical care medicine
but never knew about neurocritical care. I was lucky enough to
know that neurocritical care fellowship exists because I interacted
with neurointensivists at my first job out of residency. Also,
two very close friends of mine started their neurocritical care
fellowships and they introduced me to what neurointensivists do
on daily basis. The whole idea of doing critical care fellowship and
challenging myself with a relatively new range of pathophysiologic
diseases was fascinating, so I decided to attend my first NCS
meeting in 2015 and apply for the NCC fellowship.
2)

Why did you decide to pursue neurocritical care fellowship as
part of your training?

“Everyone freaks out when patients crash unless you are an
intensivist; we thrive on stress because I believe we are adrenaline
junkies,” as stated by one of my friends who is a neurointensivist.
I do agree with him. I believe we pursue education in critical
care in general because we thrive on the mentally and physically
challenging cases, and when I worked as a hospitalist I was so
comfortable managing crashing patients but it was always a
challenge when taking care of patients coming out of the neuro
ICU. So, I decided that I wanted to conquer this field and enjoy
the life-long educational journey.
Moreover, knowing how relatively new the field is meant that it
will always continue to grow and I will have the opportunity to
grow with it. It also provided more research potential and a wider
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Given your non-neurology/neurosurgery background, did you
find that there were particular challenges you faced during
fellowship compared to your colleagues that trained in those
fields for residency?

Of course I faced some challenges ranging from learning a new
system, neuro imaging, neurosurgical interventions, getting the
appropriate training to lead stroke code teams when covering
stroke codes, to gaining the trust of neurology and neurosurgery
teams. I also had to adjust to the cuts in salary going from
an attending position one to a fellow level salary, and finally,
determining if I would be able to find a good academic job after
graduating my fellowship. I was lucky enough that my fellowship
program is familiar with training fellows from an internal
medicine background, so my program director (Dr. Barnett
Nathan) was very helpful in shaping my early rotations in a way
that helped me overcome many of these challenges early on.
4)

Do you think that you think that trainees in other specialties
like internal medicine and emergency medicine have
adequate exposure to neurocritical care?

“I never knew that it’s a subspecialty that we can do.”
— Emergency medicine resident
“We never knew that we can do a rotation in the neuro ICU.”
— Internal medicine resident
Not really. Under my fellowship director’s guidance, I started
looking into this issue two months into my fellowship. I
discovered that not only is there a huge increase in the demand for
neurointensivists as more institutes are heading toward becoming
primary or even comprehensive stroke centers, but there is also a
plateau in the number of fellows that join this fellowship every
year. With the encouragement of my fellowship director, we
decided to conduct a survey of internal medicine residents on their
exposure to neurocritical care.
We asked some simple questions to internal medicine (IM)
residents across the U.S. (distributed through program directors
and another set of questions to neurocritical care fellowship

program residents through their program directors. The surveys
were sent out at three different time points in the year: December
2015, January 2016 and February 2016. We collected 100 responses
from IM residents. When asked who was eligible to apply for
NCC fellowship programs, 73 percent of responders thought
neurology, neurosurgery, anesthesiology, IM and EM. 11 percent
stated neurology only, and 15 percent thought only neurology,
neurosurgery and anesthesia residents can could apply for the
fellowship. When asked about the duration of fellowship, we
found that 12 percent thought the fellowship is one year, 41
percent answered two years and 47 percent answered three years.

IM and EM residents appear to have little knowledge of
neurocritical care fellowship as evidenced by their survey
responses. However, even more concerning is that when asked
about their knowledge of ENLS, only 7 percent knew about ENLS
while 93 percent did not! A lack of awareness of the existence of
ENLS could affect the quality of care provided for neurological
emergencies by non-neurology trained physicians. Additionally,
for the specialty to grow and fill unmatched fellowship positions,
current training outreach strategies to non- neurology trainees
may need to be improved. We think NCS can outreach to nonneurology residency programs by targeting the marketing of the
ENLS training courses to IM, EM and other specialties. Such an
outreach would serve multiple purposes: provide better quality
of care provided for neurological emergencies by non-neurology
trained physicians, increase the awareness of residents from
non-neurology residencies of neurocritical care as a possible
career path and ideally encourage residents from non-neurology
residencies to apply for neurocritical care fellowship. This will
hopefully serve the growing need for neuro-intensivists around the
US and world.
Given the results of this study and further anecdotal evidence,
the NCS Resident Fellow Committee will be working on
outreach efforts to non-neurology trainees with the goal of
increasing the growth and future success of neurocritical care
and ultimately the NCS.

Which specialty (ies) can train in NCC?
We also surveyed NCC Fellowships’ program directors (20/ 52
NCC Fellowship programs responded) and found that only 12
fellows from an IM background and 10 from an EM background
were trained in the last five years.
5)

What could the NCS do to increase exposure/interest of other
specialties to the care of neurocritically ill patients and to the
field of neurocritical care?

Aware of ENLS?
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JOURNAL WATCH

Journal Watch
By Aimee Aysenne, MD and Chitra Venkatasubramanian, MD

Winter temperatures
have been higher than
expected throughout
the country, but this
season has brought
us a series of trials of
targeted temperature
management (TTM) for
a variety of conditions
including acute ischemic
Aimee Aysenne,
Chitra
strokes, status epilepticus
MD
Venkatasubramanian,
and pediatric in hospital
MD
cardiac arrest. While
we may be warmer than normal outside, in our ICU’s cooler
temperatures abound!
TTM in post-tPA stroke patients, the results of ICTuS-2
Lyden P, Hemmen T, Grotta J, Rapp K et al. Stroke 2016; 47 (12):
2888-2895
The ICTuS trial demonstrated safety of intravascular cooling
in stroke patients but the subsequent ICTuS-L found increased
pneumonia rates in the therapeutic hypothermia (TH) group.
Phase 2 of the ICTuS-2/-3 compared tPA treatment versus tPA +
hypothermia at 33° C with emphasis on safety. Patients received
tPA within three hours, had moderate stroke severity and were
between 22-82 years. Intra-arterial recanalization was an initial
exclusion criterion, but due to a change in standard of care,
the study was halted after 120 patients (original target = 400)
to redesign the protocol. Hypothermia was achieved using a
cold saline bolus and intravascular cooling for 24 hours and
controlled rewarming for 12 hours. Shivering was controlled using
meperidine, buspirone and surface-warming measures.
One hundred twenty patients were enrolled with 63 assigned to
hypothermia. Groups were well matched in demographics and pre
treatment clinical measures. In the intent to treat (ITT) analysis,
33 percent of the TH group and 38 percent of the normothermia
group had a good outcome, defined as 90-day mRS 0-1. In the per
protocol (PP) analysis, 24 percent of TH group and 38 percent
of the normothermia group had a good outcome. Mortality and
pneumonia was higher in the TH group but was not statistically
significant.
Commentary: Enrollment for this study was halted early and given
the small sample size, it is difficult to draw robust conclusions.
However, this study found no evidence for the benefit for therapeutic
hypothermia in stroke patients treated with tPA.
TTM does not improve neurologic outcomes after convulsive
status epilepticus.
Legriel S, Lemiale V, Schenck M, et al. NEJM. 2016; 375:2457-67.
This is a multicenter, open label, prospective randomized trial
evaluating neurologic outcomes after TTM (32 to 34o C) for the
treatment of convulsive status epilepticus (CSE). Patients who
required mechanical ventilation for CSE were randomized to
standard therapy versus standard therapy plus TTM with cold IV
fluids, ice packs and cold air for 24 hours. Exclusion criteria were
return to neurological baseline, need for emergent surgery, post
anoxic brain injury, imminent death, DNR orders and bacterial
meningitis. Primary outcome was 90 day return to previous
functional status with no or minimal neurologic deficits (Glasgow
Outcome Scale (GOS) score of 5).
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Two hundred sixty-eight patients (138 patients for TH0) were
enrolled. Cooling was initiated at a median of 5.8 hours after
seizure onset. The control group was kept normothermic at 37.0o
C. In the intention to treat analysis, a GOS of 5 was reached in
49 percent of patients in the TH group and in 43 percent of the
control group. There was no difference in mortality. Of the four
main secondary outcome measures, only progression to EEG
confirmed status was statistically significant, 10.9 percent in the
hypothermia group and 22.3 percent of the control group. This
trial was not powered for subgroup analysis by age, but those ≤ 65
years when treated with hypothermia were more likely to return to
GOS 5. Pneumonia was the most common adverse event in both
groups. One person experienced propofol infusion syndrome in
the hypothermia group.
Commentary:
This study did not demonstrate any additional benefit of therapeutic
hypothermia at 32-34o C for convulsive status epilepticus in
achieving good functional outcome at 90 days. A trend toward
benefit for younger patient (≤ 65 years) may have potential
for further investigation. The most common adverse event was
pneumonia.
TTM for pediatric in hospital cardiac arrest- No benefit of
therapeutic hypothermia.
Moler FW, Silverstein FS, Holubkov R et al. NEJM 2017; 376:
318-29.
Therapeutic hypothermia after pediatric cardiac arrest (THAPCAIH) is a randomized trial of TTM to 33° C versus normothermia
at 36.8° C for 48 hours followed by gradual rewarming and
maintenance of 36.8° C for an additional 72 hours in pediatric
in- hospital cardiac arrest (IHCA). Children were sedated and
paralyzed with TH. If they were on ECMO, the target temperature
was adjusted on the circuit. Primary outcome was favorable
neurobehavioral outcome at 12 months on the Vineland Adaptive
Behavior Scale (VABS-II) (age corrected standard score of ≥ 70 (on
a scale of 20 to 160)). Secondary outcomes were survival at 12
months and change in VABS-II from baseline.
The trial was halted early for futility. Three hundred twenty-nine
children were randomized (TH=166) and (normothermia=163).
Median age was one year, 60 percent were male and 91 had a preexisting medical condition. Initial rhythm was bradycardia in 57
percent and Vfib/VT in 10 percent. Slightly more than 50 percent
of children had ECMO. There was no difference between TH
and normothermia in primary or secondary outcome measures.
Primary cause of mortality was brain death or withdrawal of
life support due to poor neurologic prognosis (TH 39 percent,
normothermia 33 percent).
Commentary:
The THAPCA-IH trial did not demonstrate any neurocognitive or
survival benefit between TH at 33° C or normothermia at 36.8 °
C for pediatric in hospital cardiac arrest. Main limitations include
early halt for futility and ineligibility for primary analysis (18
percent) due to baseline poor neurocognitive functioning resulting
in smaller that expected numbers, less precise estimates of
treatment and inability to determine any subgroup benefit.

PRECISION NEUROCRITICAL CARE: MINIMALLY
INVASIVE HEMODYNAMIC MONITORS
By Fawaz Al-Mufti, MD

The authors have no actual or potential conflict
of interest in relation to the topics discussed in
this column. This article may discuss non-FDA
approved devices and “off-label” uses. The NCS
and Currents do not endorse any particular
device.
Hemodynamic monitoring is a keystone of
the management of critically ill neurologic
patients. Adequate brain resuscitation cannot be done efficiently
without addressing the hemodynamic status during early phase
of brain injury. Hence, hemodynamic optimization is integral for
delivery of oxygen and ensuring optimal cerebral metabolic rate of
oxygen consumption in brain injury patients.

Stroke volume variation (SVV) is the difference between maximum
and minimum stroke volumes over the respiratory cycle and is
caused by changes in preload with alterations in intra-thoracic
pressure. SVV can be used as an indicator of fluid responsiveness.
Patients with an SVV of <10% are unlikely to be fluid responsive,
whereas those with an SVV of 15 percent or greater are likely to
benefit from fluid resuscitation (Table 1). As SSV may vary during
different phases of respiration (due to preload variation during
inspiration and expiration), SVV is considered more reliable in
patients who are being sedated and mechanically ventilated on
a set rate without any added spontaneous breaths. The PICCO
system further calculates extravascular lung water (EVLW)
and global end-diastolic volumes based on a transpulmonary
thermodilution curve.

Markers of end-organ hypoperfusion,
can be divided into indices of global
hypoperfusion (hypotension, tachycardia,
oliguria, delayed capillary refill, clouded
sensorium, elevated blood lactate,
low mixed venous O2 saturation) and
indices of regional hypoperfusion
(myocardial ischemia, decreased urine
output, increased blood urea nitrogen
and creatinine, elevated transaminases,
increased lactate dehydrogenase,
increased bilirubin). These indices reflect
inadequate oxygen delivery and should
prompt interventions in order to achieve
optimal MAP and cardiac output.
The Swan–Ganz catheter and similarly
designed thermodilution catheters have
served as valuable tools for calculating
cardiac output. A number of studies,
however, demonstrated little or no change in clinical outcome
and this has resulted in their declining use. Despite this,
thermodilution catheters are still considered the gold standard for
cardiac output measurement, against which all new monitors are
measured.
Minimally invasive cardiac output monitors have varying degrees
of ‘invasiveness’ with some being totally non-invasive and others
only marginally less invasive than a pulmonary artery catheter
(PAC). Herein we will discuss two examples of cardiac output
monitors used in the Neuro-ICU, the FloTrac/Vigileo (Edwards
Lifesciences, Irvine, CA) and PICCO (Phillips Healthcare, Andover,
MA) devices.
Commercially available, minimally invasive, continuous cardiac
output monitoring systems available in United States such as the
FloTrac/Vigileo (Edwards Lifesciences, Irvine, CA) and PICCO
(Phillips Healthcare, Andover, MA) devices, both of which relate
the contour of the arterial pressure waveform to stroke volume
and systemic vascular resistance in order to determine the cardiac
output and produce a continuous reading. Additionally, they
can display a range of user-determined physiological variables,
including cardiac output, cardiac index, and stroke volume
variation.

PICCO (PULSE INDEX CONTINUOUS CARDIAC OUTPUT)
DEVICE
The PiCCO system (Pulsion Medical Systems, Munich, Germany)
uses a thermistor-tipped arterial line in a proximal artery to
measure the aortic trace waveform morphology. An algorithm is
used to determine the cardiac output by integrating the area under
the curve of the arterial pressure versus time trace. A central venous
catheter is used to calibrate the system using a transpulmonary
thermodilution technique in order to calibrate the pulse contour
PiCCO monitor. The thermodilution equation is used to calculate
the cardiac output. Other variables can also be measured,
including global end-diastolic volume as a measure of preload and
EVLW as a measure of pulmonary edema.
There are several disadvantages of the PiCCO device and these
include the need for recalibration with changes in position,
therapy or condition to account for compliance of vascular bed.
Additionally, in obese patients, EVLW is underestimated as related
to weight of patient and in patients with severe aortic valve
regurgitation readings may be inaccurate due to thermodilution
wash out. Finally, it should be mentioned that EVLW is only
measured in parts of the lung that are perfused (underestimated
post-pneumonectomy).
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more than 2 litre min−1 in 41 percent
of measurements.6 However, the
advantage of this device being less
invasive than others may outweigh this
reduction in reliability and it has been
suggested that the FloTrac/Vigileo may
be more useful for measuring trends
than absolute values.
Pulse contour analysis monitors
rely on an optimal arterial signal.
Over- or under-damped traces may
lead to inaccurate cardiac output
measurement. Arrhythmias, aortic
regurgitation, and the use of an intraaortic balloon pump all affect the pulse
contour and have been shown to affect
accuracy. Arrhythmia also affects SVV
data.

FLOTRAC/VIGILEO
The FloTrac/Vigileo system (Edwards Lifesciences, Irvine,
California, USA) also utilizes a blood flow sensor, attached to
a standard arterial catheter. Cardiac output is calculated every
20 seconds using a recently upgraded algorithm. The specific
vascular compliance is updated every minute and is based on age,
height, gender, and weight and waveform characteristics. Unlike
other pulse contour devices, the FloTrac/Vigileo does not require
external calibration.
The performance of the FloTrac/Vigileo system has also been
researched in a range of clinical situations. To date, the data
regarding the accuracy of the Vigileo system in comparison with
both PACs and PiCCO devices have been conflicting. Despite
software upgrades, a recent study of 21 critically ill patients in an
intensive care unit showed underestimation of cardiac output by
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Although some currently available
minimally invasive cardiac output
monitors may be of clinical yield in
optimizing the hemodynamic status of critically ill neurologic
patients, they all have their own sources of potential error.
Clinicians should be cognizant of their benefits as well as their
potential sources of error and clinical limitations.
Funk DJ, Moretti EW, Gan TJ. Minimally invasive cardiac output,
Anesth Analg, 2009, vol. 108 (pg. 887 – 97 )
Hofer CK, Ganter MT, Zollinger A. What technique should I use
to measure cardiac output? Curr Opin Crit Care, 2007, vol. 13 (pg.
308 – 17)
Reuter DA, Huang C, Edrich T, et al. Cardiac output monitoring
using indicator-dilution techniques: basics, limits, and
perspectives, Anesth Analg, 2010, vol. 110 (pg. 799 – 811)

Neurocritical Care at the
Cleveland Clinic - A Truly
Multidisciplinary Approach

Organized in institutes and centers, the Cleveland Clinic structure
is centered around specific diseases, which allows the close
interaction of physicians with different training backgrounds
to better achieve the common goal of improving patients’
outcomes. To that end, the Cerebrovascular Center houses
vascular neurologists, neurointensivists, vascular neurosurgeons
and neurointerventionalists under the same roof and fosters a
collegial and constant exchange of ideas that blur traditional lines
of medical specialties and has led to improved outcomes, novel
research ideas and unique educational experiences for trainees.
Cleveland Clinic’s main campus has a 24-bed neurointensive
care unit that cares for some of the sickest patients in the nation,
many of whom have complex medical and surgical pathologies.
A total of five board-certified neurointensivists, two vascular
neurosurgeons, six neurointerventionalists, seven vascular
neurologists, dedicated pharmacists and various acute care nurse
practitioners contribute to the clinical management of patients
with neurovascular disorders requiring critical care. We also have

close collaborations with general neurologists and neurosurgeons
and engage in a very active continuous EEG monitoring program
in the NICU, which is the source of several research projects
that will help define its role in the care of this complex patient
population. Dedicated ICU-EEG and neuro-infectious diseases
expertise is just one of the many unique features of our program.
Neurointensivists and nurse practitioners, along with trainees,
provide high-intensity staffing for 12 hours during daytime. After
7 p.m., nurse practitioners and fellows are available on-site, while
neurointensivists are available via tele-medicine and general
intensivists ready to respond to emergencies if required. Besides
tele-ICU, other medical technologies available include portable
CT scanner, invasive means of intracranial pressure, cerebral blood
flow and partial pressure of brain oxygen determination, as well
as a certified transcranial Doppler program available seven days
a week, focused cardiac ultrasound, fibreoptic bronchoscopy and
non-invasive cardiac output determination.
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In an effort to increase bedside nursing engagement, a nursingled rounding model that also covers a number of quality metrics
and elements of the ABCDEF bundle was recently instituted with
great success and is being explored as a potential model for other
ICUs within the enterprise. The effects of early mobility on patient
outcomes, as well as other research protocols are active in our
NICU. We also help support the mobile stroke treatment unit
(MSTU - second in the nation and first in Ohio) and all patients
transported in the MSTU are admitted directly to the NICU where
decisions regarding acute treatment are subsequently made.
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As the Cleveland Clinic enterprise grows as a national and
international leader in medical care, our mission expands to
provide support. Currently, graduates from our fellowship
have successfully established dedicated neuro-ICU programs at
Cleveland Clinic Akron General and Cleveland Clinic Abu Dhabi.
Early stages of collaboration with both ICUs have already begun.

N E U R OC RI T I C A L
Job Opportunities
(as of March 27, 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/
Career-Center/Career-Opportunities.
California
Neurocritical Care Advanced Practice
Provider - Stanford Health Care
Contact: Clair Kuriakose,
ckuriakose@stanfordhealthcare.org
Neurointensivist - Central Coast Critical
Care Associates / Santa Barbara Cottage
Hospital
Contact: Noah Stites-Hallett,
noah.stiteshallett@gmail.com
Georgia
Neurocritical Care Nurse Practitioner Augusta University Medical Center
Contact: Klepper Alfredo Garcia, MD,
al2garciag@hotmail.com,
708-601-6844
Neurointensivist - Augusta University
Medical Center
Contact: David Hess, MD,
Department of Neurology – Chairman,
dhess@augusta.edu

CA R E

CL A SSIFIEDS

Hawaii

Missouri

Neuroscience ICU Nurse Practitioner in
Hawaii - The Queen’s Medical Center
Contact: Jennifer Moran, MS, ACNP,
jmoran@queens.org, 808-691-5109

BC/BE neurologist - Washington
University
Contact: Jin-Moo Lee, MD, Ph.D.,
leejm@wustl.edu

Idaho

New Jersey

Neurohospitalist - Saint Alphonsus
Health System
Contact: Jason Schultz, jason.schultz@
saintalphonsus.org, 208-367-3074

Neurointensivist - JFK Medical Center/
JFK Neuroscience Institute
Contact: Aashish Patel, DO, Director of
Neurocritical Care,
aapatel@jfkhealth.org

Louisiana
Neurocritical Care Specialists - Ochsner
Health System
Contact: Evelyn Smith, Physician
Recruiter, profrecruiting@ochsner.org,
800-488-2240
Massachusetts

North Carolina
Neurocritical Care Physician - Wake
Forest School of Medicine
Contact: Brenda Moore,
brmoore@wakehealth.edu
South Carolina

Neurocritical Care Fellow - First Year University of Massachusetts Memorial
Medical Center
Contact: Raphael Arellano Carandang,
MD, raphael.carandang@
umassmemorial.org, 508-846-4666

Neurointensvist - Palmetto Health USC
Medical Group
Contact: Andrew Hartsoe,
andrew.hartsoe@palmettohealth.org,
803-296-3848

Michigan

Texas

Neuro Critical Care / Vascular
Neurologist Physician Spectrum Health
Contact: Tamer M Abdelhak,
tamer.abdelhak@spectrumhealth.org

Advanced Practice provider - UT
San Antonio
Contact: Rachel Garvin,
ncc@uthscsa.edu, 210-262-8566

Upcoming ENLS Courses
Sign up for an ENLS workshop
LEARN MORE
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