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Dear Colleagues,

I would like to welcome you to the second issue of Currents in 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.

This year, the annual meeting will be taking place in Waikoloa on the Big 
Island of Hawaii from Oct. 9-13. This issue of Currents contains detailed 
announcements of the annual meeting program, keynote speakers, courses 
and pre-meeting sessions. Check out Gretchen Brophy’s article on page 4 for 

all of the details. 

The Currents Editorial Board has been working hard to expand this quarterly magazine and grow 
our national and international readership. We would like to build the Currents audience by 
reaching readers from different critical care backgrounds around the world. At the international 
level, we successfully launched the News from Europe Column, which is edited by Raimund 
Helbok, MD, neurointensivists at Medical University of Innsbruck, Austria. Our next goal is 
to launch other recurring columns to cover news from Asia, the Middle East, Africa and South 
America. Any NCS member who would like to cover the news of these regions and would like to 
participate in Currents is encouraged to contact me (email below).

In this issue, Jens Dreier and his colleagues highlighted the International Conference on Spreading 
Depolarizations (iCSD) — and past COSBID — which was organized in Berlin, Germany in 
March 2017. Their article provided very useful background and shared relevant video links of 
spreading depolarization field, which I found very educational and entertaining. 

Based on our readers’ feedback, the editor of our Ethics Column, Michael Rubin, decided to 
continue the format of the column, which discusses recently published bioethics and palliative 
care articles. In this issue of Currents, Michael invited Ariane Lewis, neurointensivist at New York 
University, to brief us on three new studies focusing on end-of-life decision making, orders for life-
sustaining treatment and transplant ethics. We hope that you will find the content stimulating and 
informative. Please continue to share your feedback and any interesting ethics-related publications 
you have with Michael at michael.rubin@utsouthwestern.edu.

In this issue, you will also find an expanded version of NCS Member News section, which now 
includes more of our members’ personal news and social events. If you have any news items, 
please send them to NCS Secretary Mary Kay Bader at Badermk@aol.com.

Don’t miss out on the Pharmacy Column! Morgan Jones, a clinical pharmacy specialist in the 
neurocritical care unit at Methodist University Hospital in Memphis, Tennessee, and a critically 
ill patient’s family, shared their incredible neuro ICU experience, which emphasizes the value of 
dedication, compassion, ethics and devotion. From the family: “Morgan was right there with us 
the entire journey feeling our pain. Such personalized patient and family-centered care as he has 
shown us is the epitome of a dedicated medical professional.” 

In addition to our regular columns, this issue of Currents features many exciting news articles that 
I highly recommend, including the first International Stroke and Neurocritical Care Symposium in 
Kazakhstan, which was organized in Almaty, Kazakhstan, on March 28-30, 2017. 

Finally, I would like to congratulate Jose Suarez, who has accepted the position of professor 
and director of the Neurocritical Care Division at Johns Hopkins University and Johns Hopkins 
Hospital in Baltimore, Maryland. 

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 photos that you would like to see proudly displayed in an 
upcoming issue. 

On the cover: The cover art of this issue was submitted by Lauren Koffman, DO, MS, a 
neurocritical care fellow at Johns Hopkins University School of Medicine and a very motivated 
NCS Currents contributor. The photo was taken in Oahu during the 2017 Society for Critical 
Care Medicine Annual Meeting. Lauren says about the photo: “This afternoon there had been 
thunderstorms that happened to clear as we pulled up to Kailua Beach State Park. We started to 
explore the beach and headed over toward Lanikai Beach where the trail head for the Pillbox Hike 
began. The rain held out long enough for us to make it to the top and enjoy the spectacular view.” 

As Lauren mentioned, the natural parks of Hawaii offer so many opportunities to take a break 
from the meeting, de-stress and set the stage for memories of a lifetime. We are so excited to 
celebrate the 15th anniversary of NCS and hope that we’ll be seeing you there! 

Sincerely,

	

Saef Izzy

Note From the Editor
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A New Era for Stroke Patients 
By Michel Torbey

No doubt May has been an exciting Stroke Month. The results of the DAWN 
trial were announced at the European Stroke Organization conference in 
Prague. The investigators found that thrombectomy was associated with 
improvement in clinical outcomes based on perfusion-diffusion mismatch 
imaging criteria. These findings will change the landscape of stroke care. 
If the results were confirmed in the interim analysis of DEFUSE 3, we are 

looking at potential therapeutic window for stroke up to 24 hours from last known well. 

In addition, The Joint Commission is in the process of developing a new optional certification for 
hospitals that have the capability of providing thrombectomy for patients with ischemic stroke: 
Thrombectomy-Capable Stroke Center Advanced Certification. As part of the development of this 
new certification program, The Joint Commission is seeking input from the field. Please review 
the proposed requirements at this link, and provide comments.

As neurointensivists, it is not enough to take care of these patients in the ICU, but we should be 
heavily engaged in the delivery care process at all levels. It is key that we continue to advocate 
for the highest level of quality ICU care at our hospitals and with The Joint Commission. As the 
therapeutic window will be wider, it is expected that more patients will need neurocritical care. 
Now may be a good time to revisit your staffing and bed triage protocols. 

As we all are getting ready for the summer, our fellowship applicants are getting ready to submit 
their match rank list on June 15, 2017. It is important for fellowship directors to adhere to 
the match rules and regulations and allow the fellows to make their decisions without any 
interference. 

See you all in Hawaii for what seems like a very exciting annual meeting! 

PRESIDENT’S COLUMN
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Aloha! We are so excited to celebrate the 15th 
anniversary of the Neurocritical Care Society 
(NCS) and hope that we’ll be seeing you 
there. As NCS has broadened with regard to 
educational and professional backgrounds, 
as well as levels of training and experience, 
so must our annual meeting. To that end, 
the Annual Meeting Planning Committee — 
consisting of emergency physicians, trauma 

surgeons, neurologists, scientists, neurosurgeons, pharmacists, 
internists, nurses, advanced practice providers, anesthesiologists 
and members-in-training — has worked to ensure that everyone 
attending the 2017 meeting in Waikoloa on the Big Island of 
Hawaii will find something professionally enriching, regardless 
of specialty. In fact, this growth was the inspiration for this year’s 
theme, “It Takes a Village,” which was chosen in recognition of 
the need for all disciplines to work cohesively to accomplish the 
mission and vision of NCS.

In celebration of our 15th anniversary, we have planned cutting-
edge scientific and educational programming, as well as some very 
exciting social and networking opportunities. In addition, we have 
even provided some free time in the program for you to enjoy all 
that the Big Island has to offer.

We have two pre-meeting days this year, Oct. 9-10. On the first day, 
NCS will be conducting its second annual Transcranial Doppler 
Course chaired by Andrei Alexandrov. We have expanded the 
course to offer four half-day sessions, equaling two full days of 
coursework and hands-on skill development. The completion 
of all four courses will provide registrants with background 
knowledge and the number of cases required to sit for the 
Neurosonology Certification exam. 

The second pre-meeting day will focus on a variety of workshops 
and programs of high importance to early-career attendees as 
well as education for those in all career stages. In addition, we 
are offering the Professionalism and Leadership Forum, Practice 
Update and ENLS all on Tuesday, Oct. 10.

The Professionalism and Leadership Day, chaired by Lori Shutter, 
Wendy Wright and Marion Buckwalter, will focus on training 
junior NCS members for a career in the academic practice of 
neurocritical care. This event will include interactive sessions 
with NCS leaders, and mentoring in the areas of professionalism, 
leadership and research. 

This year, the day-long Practice Update session, chaired by Panos 
Varelas and Gisele Silva, will focus on clinical updates in the field 
of neurocritical care. The course is aimed at all clinicians (APPs, 
nurses, pharmacists, physicians and trainees) and is designed to 
educate attendees from around the globe. The talks will focus 
on reviews of recent (within the last three years) principles in 
pathophysiology, diagnosis, and management of core neurocritical 
and general critical care topics.

The evening will conclude with an NCS awards ceremony and 
welcome reception to formally kick off the meeting and the 
opportunity to begin networking with your fellow attendees.

On the first official day of the conference, you’ll start with a 
continental breakfast with exhibitors and sessions on Guidelines 
Updates, NICU Outcomes and Neuromonitoring. Wednesday, we 
will have the Business Meeting, and Dr. Michel Torbey will give 
the Presidential Address followed by our keynote speaker, Dr. 
David Menon. Various breakfast, lunch and dinner symposia will 
also be offered Wednesday and Friday. Wrap up the day with oral 
presentations immediately followed by poster discussions and 
reception.

We have left Thursday morning open for you to enjoy all that 
the Big Island has to offer! You can participate in the fundraising 
events, which include the golf tournament and the annual 
international soccer tournament, go on an excursion or simply 
bask in the sun! We will convene in the afternoon to listen to 
the ever-popular debates — “Shark Tank” style — in addition to 
a Clinical Trials Update and sessions on pharmacotherapy and 
management of TBI. We will close out the day with the Women in 
Neurocritical Care Symposium and Networking Session.

Friday will start with the annual fun run, followed by cutting-
edge sessions on Translational Science: Encephalitis in the ICU 
— Basic to Clinical and Beyond; Controversies and Variability 
in SAH, Collateral Damage in the NeuroICU, Nuts and Bolts of 
Neurocritical Care Practice Management and much more! The 
afternoon will feature the top-rated abstracts with oral platform 
presentations followed by poster discussions and reception. This 
will draw our conference to a close as we celebrate in the evening 
with a traditional Hawaiian luau by the ocean.

We like to work hard and, of course, play hard! This year’s annual 
Fun Run for Research will kick off at 6 a.m. on Friday, Oct. 13, 
on the beautiful Big Island. Again this year, NCS will hold a 
team fundraising competition, which will allow individuals to 

Celebrating NCS in Hawaii
By Gretchen M. Brophy
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form or join a team, either by institution or any 
other designation, to raise funds for research. All 
participants will receive a high-quality running 
T-shirt, but the team with the highest funds raised 
will receive the honor of wearing a specially 
designed “Top Fundraiser” T-shirt. 

NCS’s Golf for Research will take place on the 
Waikoloa Beach Course at the beautiful Waikoloa 
Beach Resort on Thursday, Oct. 12. Enjoy the view 
of the Pacific Ocean straight before you, while lava 
fields border the fairway on the left and right. Net 
proceeds from the tournament will be donated to 
the NCS research campaign. Golfers of all skills/
levels are welcome and encouraged to participate. 

The third annual NCS friendly soccer game — U.S. 
vs. International — will be played on Thursday, 
Oct. 12, near the Hilton Waikoloa. 

To close out our annual meeting, attendees and 
their guests will head out to the Lagoon Lanai 
of the Hilton Waikoloa for our annual banquet, 
Friday, Oct. 13 — this year, 
a luau! Set adjacent to the 
Grand Promenade and the 
Grand Staircase, the Lagoon 
Lanai provides a beautiful 
location with views of the 
four-acre salt-water lagoon 
and waterfall. Attendees will 
enjoy a Big Island themed 
menu, one-hour luau show 
and a musical performance 
by Beyond Paradise, one 
of Hawaii’s premier top 40 
bands on the island. 

I look forward to 
celebrating NCS’s 15th 
anniversary in Waikoloa, 
Hawaii with you all!

Mahalo! 
Gretchen M. Brophy, PharmD, BCPS, FCCP, FCCM, FNCS 
Vice President, Neurocritical Care Society 
Chair, 15th Annual Meeting Planning Committee

Download the Advance Program 
for more information. 

tinyurl.com/ncsadvanceprogram
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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.

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)

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!

UCNS Recertification Examination Announced
By Michael L. “Luke” James, MD, FAHA, FNCS, Neurocritical Care Representative, United Council of Neurological Subspecialties  
Board of Directors
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INTERNATIONAL COLUMN 
By Edward M. Manno, MD, FNCS

There is has been lots of international activity for NCS over 
the past few months. First of all, congratulations to the South 
American Regional Chapter, which has elected Pedro Kurz, MD, 
to be the first international global partner to join our board of 
directors. Pedro will be joining at our meeting in Hawaii this 
year. Work with global partners and regional chapters in Asia, the 
Middle East and Europe continues as we hope to expand with 
even more international partners and members.

NCS continues to be well represented internationally at meetings. 
Gene Sung represented NCS with several neurocritical care lectures 
at this year’s International Pan Arab Critical Care Medicine 
meeting in Dubai, UAE, this May. Gene and Claude Hemphill 
presented several neurocritical care topics at the joint Singapore 
and Anzics meeting in Singapore in April. Michel Torbey, Jan 
Claassen and Panos Veralas presented a post-graduate course in 
neurocritical care at the European Stroke Conference in Berlin, 
Germany. South America remains very active in neurocritical care 
with Gretchen Brophy presenting at the Chilean Critical Care 
Meeting and Jose Suarez lecturing at the Columbian Critical Care 
meeting in May.

ENLS continues to expand internationally. Dr. Suarez taught ENLS 
in Columbia this May. Most notably, we would like to recognize 
and thank Dr. Hitoshi Kobata and his team of translators who 
have translated ENLS into Japanese and are currently working on 
the printed manuscripts of this translation.

Upcoming meetings 
include a section 
of neurocritical 
care at the Tiantan 
International Stroke 
Conference in Beijing 
this June 23-26 and 
the World Congress of 
Neurology Sept. 16-21 
in Kyoto, Japan.

NCS continues 
with its regionally 
based international 
outreach serving 
as ambassadors to 
spread the care of our 
patients to the world. 
Hope to see you in 
Hawaii.

Respectively Submitted, 
 
Edward M. Manno, MD, FNCS 
Immediate Past President of the Neurocritical Care Society
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Since 2003, clinical and 
basic scientists from 
around the globe have 
met on an annual or 
semi-annual basis to 
exchange their research 
about the phenomenon 
of spreading 
depolarization. This 
started as one clinical 
collaboration with 
roots in London and 
Copenhagen and 
developed into the 
many collaborations 
of the Co-Operative 
Studies on Brain 
Injury Depolarizations 
(COSBID.org). 
Results from these 

neuromonitoring studies have engendered a translational 
breakthrough, the revival of an established yet underappreciated 
field and the maturation of a new field of clinical science. 
This translational story, spanning several decades, is told in 
a film by Moberg Research Inc. (https://www.youtube.com/
watch?v=JbhTbtxWaSo&t). 

Another noteworthy manifestation of these developments is the 
first special issue dedicated to spreading depolarizations in one of 
the leading journals of the field, the Journal of Cerebral Blood Flow 
and Metabolism, which appeared in May 2017. This issue includes 
the first consensus recommendations on the recording, analysis 
and interpretation of spreading depolarizations in the clinic, an 
important milestone in the advance of neurocritical care. 

During the 2016 meeting in Albuquerque, New Mexico, those 
that have gathered under the umbrella of COSBID over the years 
decided to give the meetings a new name that would attract wider 

participation and also recognize spreading depolarizations as a 
broad field of study in its own right. It was thus decided that the 
19th meeting in Berlin would be the International Conference 
on Spreading Depolarizations (iCSD). The particular idea was 
to build and strengthen bridges with the many overlapping 
fields of clinical and basic science inquiry. This includes research 
on ischemic and hemorrhagic stroke; traumatic brain injury; 
migraine; epilepsy and cardiac arrest; various medical disciplines 
such as neurosurgery, neurology, anesthesiology, radiology, 
internal medicine, physiology and pharmacology; and technology 
development in electrophysiology, monitoring devices and 
sensors, and neuroimaging. 

The impact of spreading depolarizations in neurological diseases 
can be appreciated based on their role as the principal mechanism 
of cytotoxic edema in many cerebral gray matter structures, 
including cerebral cortex and striatum. Depolarizations are 
associated with massive ion translocation that establishes a driving 
force for water influx. Further, they cause a toxic intracellular 
calcium surge, glutamate release (also at times called glutamate 
excitotoxicity) and mitochondrial depolarization. The water 
influx is followed by neuronal swelling and dendritic beading 
as morphological correlates of the cytotoxic edema. Dendritic 
beading and shrinkage of the extracellular volume fraction leads 
to abrupt reduction of the apparent diffusion coefficient (ADC), 
which is observed in magnetic resonance imaging as the correlate 
of tissue depolarization and the earliest imaging diagnostic of 
ischemic lesions in stroke patients. Spreading depolarization 
is thus the principal process that initiates the cascades leading 
to cellular death in metabolically compromised brain tissue. 
Accordingly, spreading depolarizations occur abundantly in 
patients with aneurysmal subarachnoid hemorrhage (aSAH), 
traumatic brain injury (TBI), spontaneous intracerebral 
hemorrhage (ICH) and malignant hemispheric stroke (MHS) 
where they indicate onset and progression of focal brain lesions. 
Spreading depolarizations typically originate in metabolically 
compromised tissue where they may expand the core region of 
terminal depolarization. However, they also invade non-ischemic 

Report from the International Conference on 
Spreading Depolarizations (iCSD) in Berlin, Germany
By Jens P. Dreier1,2,3, Jed A. Hartings4,5, Johannes Woitzik6, Raimund Helbok7

Jens P. Dreier Jed A. Hartings

Johannes Woitzik Raimund Helbok
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tissue and on this path become increasingly 
transient and thus innocuous. Their wide 
propagation from ischemic or metabolically 
stressed zones into healthy, surrounding 
tissue renders them highly attractive as a 
biomarker for cerebral injury, because regional 
electrocorticographic monitoring affords even 
remote detection of newly developing injury. 

The iCSD meeting in Berlin on March 
29-31, 2017, attracted 120 clinicians and 
basic scientists of various disciplines 
from 19 countries. In accordance with the 
organizers’ vision, more than half of the oral 
presentations were from first-time attendees 
to the conference. Furthermore, the meeting 
content was split equally between laboratory 
and clinical studies, though often combined 
in the same sessions. A clinical highlight was 
the presentation from Yamaguchi University, 
Japan, on electrocorticographic monitoring 
of 43 patients enrolled at their center in the 
cilostazol trial for treatment of aSAH. They found 
a significant association of spreading depolarizations with 
delayed cerebral ischemia, with high positive and negative 
predictive values. Another highlight was a positive result in a pilot 
clinical study of the effects of ketamine to suppress spreading 
depolarizations. In the basic sciences, two-photon imaging and 
electron microscopy revealed dendritic beading, disordered 
microtubules, and fragmented mitochondria and endoplasmic 
reticulum triggered by spreading depolarization. Other talks 
highlighted the links between depolarizations, blood-brain barrier 
disruption and epilepsy. The Uwe Heineman Young Investigator 
Prize was awarded to Lila Khennouf for her work describing 
the role of capillary pericytes in blood flow changes induced by 
depolarizations. 

A hallmark of the iCSD — and past COSBID — meetings is the 
extensive time allotted, or sometimes taken, for discussions. This 
derives from the rapid advances in the field and also from the 
fact that recorded data in humans and animals are remarkably 
similar. Both clinicians and experimentalists can thus appreciate 
and engage the same data, from synaptic ultrastructure to clinical 
outcomes. This year’s meeting was similar and was capped by a 
discussion of whether the participants would want their loved 
ones to undergo electrocorticographic monitoring of spreading 
depolarizations if they suffered a serious brain trauma or stroke. 
While the initial vote was nearly unanimous in favor, it led to 
important discussions of treatments, trials and current “standard 

care” neuromonitoring. 

The organizers thank all participants of 
iCSD2017 and particularly the keynote 
speakers. We invite members of the 
Neurocritical Care Society to consider 
attending and submitting their work to the 
next iCSD meeting in 2018, as we look forward 
to another vibrant, translational meeting. 

1 Center for Stroke Research, Charité University Medicine Berlin, 
Berlin, Germany

2 Department of Neurology, Charité University Medicine 
Berlin, Berlin, Germany

3 Department of Experimental Neurology, Charité 
University Medicine Berlin, Berlin, Germany

4 Department of Neurosurgery, University of 
Cincinnati College of Medicine,  
Cincinnati, OH, USA

5 Mayfield Clinic, Cincinnati, OH, USA

6 Department of Neurosurgery, Charité 
University Medicine Berlin, Charitéplatz 
1, 10117 Berlin, Germany

7 Department of Neurology, 
Neurocritical Care, Medical 
University of Innsbruck, 
Innsbruck, Austria
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ENLS global outreach extended even further 
this year with NCS hosting its first course 
in Africa. Under the auspices of the South 
African Society of Anaesthetist (SASA), an 
ENLS course was successfully completed on 
March 22, 2017, in Johannesburg, South 
Africa. A special thank you goes out to Dr. 
Anthony Beeton, Dr. Howard Radford and 
Professor Chris Lundgren, course directors for 

the annual SASA meeting, who effortlessly integrated the ENLS 
course into the meeting. Dr. Romer Geocadin (past president of 
NCS) and Dr. Bhiken Naik (University of Virginia) were the course 
faculty, and there were 29 delegates that included anesthesiologists 
(who provide the majority of critical care in South Africa) 
and neurosurgeons. Furthermore, the scope of practice of the 
participants included both academic and private practice. The 
feedback from the delegates was uniformly positive and many 
expressed an interest in hosting additional courses around South 
Africa. Attendees were also complimentary of the structured, 
modular, evidence-based approach that the ENLS course espouses. 

The South African healthcare system has highly developed tertiary 
medical centers predominately located in large metropolitan 
areas and primary and secondary healthcare facilities in non-
metropolitan and rural areas. Patients with serious neurological 

diseases are usually managed in general critical care units with few 
specialized neurocritical care units in the country. Furthermore, 
there is no formal training that focuses primarily on critical care 
neurological-based diseases, especially during the first hour of 
disease presentation.  Dissemination of the ENLS course in South 
Africa is an important first step in providing healthcare workers 
with the tools for standardized early neurological care, especially 
in resource-limited centers. 

Although the course was predominately attended by 
anesthesiologist and neurosurgeons, the hope is that future ENLS 
courses will be conducted around the country that target early-
responders, emergency room physicians, pharmacists and critical 
care nurses. 

ENLS has proven to be an invaluable tool to improve patient 
care and outcomes during the critical first hours of a neurological 
emergency. This course provides a significant step in improving 
neurological care in South Africa and the rest of the African 
continent.

ENLS in Africa
By Bhiken Naik, MD
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The 1st International Stroke and 
Neurocritical Care Symposium 
in Kazakhstan 
By Afshin A. Divani, Ph.D., Eric M. Bershad, MD, and Jose I Suarez, MD

The organizing committee

Afshin A. Divani, PhD
University of Minnesota, 
Minneapolis, MN, USA 

Saltanat Kamenova, MD
Kazakh National Medical 

University, Almaty, 
Kazakhstan

Serik Akshulakov,  
MD, PhD

National Center for 
Neurosurgery

Astana, Kzakhstan

Aida Kondybayeva, MD 
National Association of 
Neurologists, Almaty, 

Kazakhstan

Nurgul Khamzina,  
MD, PhD

Kazakh National Medical 
University, Almaty, 

Kazakhstan

The First International Stroke and Neurocritical Care Symposium 
took place in Almaty, Kazakhstan, on March 28-30, 2017. 
The conference was supported by the Asfendiyarov Kazakh 
National Medical University, Kazakhstan National Association 
of Neurologists “Neuroscience” (KNANN), TEVA, Takeda 
Pharmaceuticals, Heartstitch, Valeant Pharmaceuticals, Gen 
Pharmaceuticals and CHI Baylor St Luke’s Medical Center. 
The meeting was also endorsed by the Neurocritical Care 
Society (NCS), World Stroke Organization (WSO), Society of 
NeuroInterventional Surgery (SNIS), and Society of Vascular and 
Interventional Neurology (SVIN). There were over 500 attendees 
from different regions in Kazakhstan, Russia, Kyrgyzstan, England, 
Spain and the United States. The meeting was organized by Drs. 
Divani, Kamenova, Khamzina, Akshulakov and Kondybayeva 
(Picture 1). 

We had interesting and productive discussions, as well as 
presentations on various aspects of medical management of acute 
neurological patients, including stroke, neurocritical care and 
endovascular treatments. Discussions were held on current issues 
with managing stroke patients and ways to improve treatment 
protocols. Medical centers in Kazakhstan currently do not have 
dedicated NeuroICUs, which highlights the need to closely 
collaborate with the Health Ministry and the local physicians to 
develop the practice in Kazakhstan. 

Almaty (the city of apples), has 1.5 million inhabitants and is 
the administrative, economic and cultural center of Kazakhstan. 
It is the most developed and ethically/culturally diverse city in 
Kazakhstan. Surrounded by snow-capped mountains semicircle 
Trans-Ili Alatau, it captivates with its majestic beauty, where the 
Large and Small Almatinka rivers run into the plain. This was the 
first time a stroke/neurocritical care meeting was held in a Central 
Asian county. We experienced an enthusiastic audience that was 
very interested in learning the latest treatment protocols for acute 
neurological care. The lectures were held at the charming auditoria 
of the Asfendiyarov Kazakh National Medical University and 
InterContinental Almaty Hotel (Pictures 2). 

Local neurologists and neurosurgeons presented lectures on 
challenges with treatment of stroke in Kazakhstan, predictors of 
stroke in different regions of Kazakhstan and treatment options 
for ICH. We learned a great deal from the local presentations 
that allowed us to understand the healthcare climate in the 
country. We have set up plans to review some of the difficult 
stroke and neurocritical cases occurring in hospitals in Almaty 
to provide treatment recommendation that can also serve as an 
education tools for the local neurology residents. Our goal is to 
have a deeper collaboration with our colleagues in Kazakhstan by 
sponsoring clinical observership opportunities for the residences 
and junior faculties in neurology to help them to update their 
stroke protocols and develop the field of neurocritical care in 
Kazakhstan.

We arrived in Almaty on March 26. A tour of the city was arranged 
for the foreign guests on March 27. We visited several impressive 
historical sites and museums in Almaty including the National 
Kazakh Museum and the Museum of Musical Instruments. Daily 
lectures were followed by dinner at a local restaurant with Kazakh 
delicacies, and included singing and dancing traditional Kazakh 
music performed by the local neurologists and medical students. 
The hospitality of the Kazakh hosts was exceptional. Everyone was 
super welcoming and friendly. 

Afshin A. Divani, 
Ph.D.

Eric M. Bershad, 
MD

Jose I Suarez, MD
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Pictures taken during the meeting
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NURSING COLUMN

Harborview Medical Center (HMC) in 
Seattle, Washington, is an exceptional place 
to practice neurocritical care nursing. The 413 
bed academic medical center is one of four 
University of Washington Hospitals. Critically 
ill neuroscience patients from Seattle and 
beyond receive neurocritical care in the 30 
bed neuro ICU or the medical cardiac, trauma 
surgical or burn pediatric ICU depending on 

their primary needs. HMC is the only Level I trauma center for 
a four state area — Washington, Alaska, Montana and Idaho — 
and the only Joint Commission Certified Comprehensive Stroke 
Center in Washington State. 

Nurses that provide care to the patients at HMC have an active 
voice in the care of the patient, from presentation of the patient 
during interdisciplinary rounds to the development of the plan of 
the day for each patient. Nurses may independently request ethics 
consults and also have access to palliative care service as needed. 

The two neurocritical care teams consists of physicians and nurse 
practitioners from neurocritical care, neurology and neurosurgery, 
a respiratory therapist, registered dietician, rehabilitation 
therapists, a physiatrist, a social worker, and the direct care nurse 
and charge nurse. Neurohospitalists and acute care neuroscience 
nurse practitioners also round with the neurocritical care teams 
to ensure a smooth transition to acute care. The neuroscience 
clinical nurse specialist is available as needed for nursing or 
interdisciplinary consults. 

The neurocritical care nurses actively participate in a number of 
continuous quality improvement activities and scientific studies, 
some nurse-led and others directed by other team members. The 
neuro ICU nurses recently participated in an international nurse-
led study to validate a behaviorally based observational tool to 
assess pain in critically ill cognitively impaired neuroscience 
patients. More recently, they provided input for the development 
of a “smart,” non-gravity-based, external ventricular drainage 
system and will be trialing the device to evaluate its performance 
and safety. 

Several physician-led investigations to improve the outcome of 
critically ill stroke patients involve the HMC neurocritical care 
nurse. One of those studies looks at the efficacy and safety of 
intraventricular administration of a biodegradable polymer-based 
sustained-release microparticle containing nimodipine versus 
standard administration of Intraventricular administration may 
lessen the hypotension associated with enteral nimodipine. The 
nurse is key to the early recognition of deterioration related to 
delayed cerebral ischemia as it may or may not occur in this study. 

Another study involves the neurocritical care nurse in the 
intravenous administration of deferoxamine mesylate (DFO). 
Deferoxamine is thought to facilitate the removal of the iron 
accumulation in the brain from intracerebral hemorrhage and 
improve outcomes. A multicenter randomized controlled trial, 
involves the intravenous administration of natalizumab, a 
monoclonal antibody that is currently used in the management of 
multiple sclerosis and Crohn’s disease but has been postulated to 
reduce infarct size in acute ischemic stroke. 

The neuro ICU nurses at HMC have led the way in a quality 
improvement initiative regarding early mobility. The nurses were 
awarded a grant from the American Association of Critical Care 
Nurses Clinical Scene Investigator initiative to design and trial an 
early mobility program with patients in the neuro ICU. 

Physician partners, physical and occupational therapists, patients 
and families were involved in the development of the mobility 
program. The daily shift report sheet was modified to include the 
patient’s mobility status. A daily huddle between the neuro ICU 
charge nurse and the lead rehabilitation therapist was initiated. 
This information is presented to the interdisciplinary team during 
daily rounds to facilitate early mobility. Benefit versus risk is 
carefully considered in patients with actual or potentially unstable 
intracranial dynamics. 

Neurocritical Care at Harborview Medical 
Center Exemplifies Interdisciplinary 
Collaboration: From the Delivery of Care to 
the Design of Care
By Patricia A. Blissitt Ph.D., ARNP-CNS, CCRN, CNRN, SCRN, CCNS, CCM, ACNS-BC
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At three months post-implementation of the early mobility 
program, the Neuro ICU had an 11 percent increase in the number 
of eligible patients mobilized. A 35 percent reduction in falls and 
a 33 percent reduction in readmission to the ICU also occurred. 
A culture of early mobility has been established and is now 
addressed each day for each patient in the neuro ICU.

Another area of study in the neuro ICU came out of a need 
expressed by a neuro ICU nurse and respiratory therapist dyad 
following an emotionally laden transition to comfort care. A 
survey was developed by multiple disciplines including nursing, 
neurocritical care and neurology and distributed to neurocritical 
care attending physicians, residents, nurse practitioners, respiratory 
therapists and nurses. The survey revealed that only 9.5 percent 
of the nurses and respiratory therapists felt included as part of the 
comfort care decision-making process and 78 percent felt that they 
had experienced at least one transition to comfort care that was 
less than ideal. 

A checklist was developed to encourage communication among 
all interdisciplinary team members prior to initiating comfort 
care. Education is ongoing as house staff and new team members 
from the various disciplines become part of the interdisciplinary 
team. This checklist provides an opportunity to ensure that each 
member of the interdisciplinary team, including the nurse and 
the respiratory therapist, is in agreement with the plan of care. 
This initiative has been viewed as successful in the neuro ICU 
and discussion is currently under way to embrace this initiative 
throughout the hospital. 

The nurses in the neuro ICU at Harborview have an active and 
essential role in the work of neurocritical care. From direct patient 
care to continuous quality improvement and research, the nurses 
are integral members of the neurocritical care team. 

The author would like to thank Kellie Hurley, Cory Kelly, Rebekah Marsh 
and Pat Tanzi for their contributions to the development of this article. 

NURSING COLUMN
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From the Eyes of the Provider

No patient has left a lasting impact on my 
career like Nick Chambers. Nick was a 25-year-
old transferred to our center after developing 
sudden onset vomiting, irritability and 
tremors. He was found to have an intracerebral 
hemorrhage (ICH) with significant vasogenic 
edema and underlying ischemic lesions, 

although his imaging was very atypical. After a few days of 
evaluation and researching of the literature, our team determined 
that Nick’s imaging was consistent with case reports of isolated 
CNS mucormycosis infection. The infectious diseases team was 
consulted, along with a second opinion given our relationship 
with Mayo Clinic, resulting in agreement on the diagnosis. 

Daily, I watched as Nick’s parents, John and Vanessa, faced 
incredibly difficult situations as complications such as 
bacteremia, pneumonia, respiratory failure, septic shock and 
sympathetic storm occurred. Interacting with them reminded 
me quite a bit of my own personal experience with a critically ill 
loved one. In 2013, my wife spent 44 days in the hospital after a 
car accident, which has forever impacted my approach to patient 
care. One of the hardest parts of my own experience was the 
lack of information I received about her care, rarely getting more 
than a three-minute update where my questions were not clearly 
answered and my concerns about pain control were brushed 
aside. It was a feeling I wanted to ensure that no patient or family 
member in our care ever felt. As I started interacting more with 
Nick’s dad, John, I realized that one of John’s biggest stressors 
was feeling like he didn’t really understand Nick’s treatment, 
even though our team was communicating well with him. From 
that day forward, I tried to ensure that John knew detailed 
information with regards to medication therapy and our team’s 
plans. I also shared my own experiences regarding my wife’s 
care — emotional struggles, insurance issues and balancing her 
care with my other responsibilities. I saw this as an important 
opportunity to use my own experiences to provide care for Nick 
that was centered on helping his family cope with and understand 
what Nick was going through. 

After a long and complicated treatment course, Nick began to 
improve beyond our original expectations. When our team told 
his parents that it was time to leave our unit, I immediately 
recognized the feeling of hesitation wash across his father’s face 
and remember feeling the exact same way with my wife. Similar 
to Nick’s family, we had become comfortable in our room at the 
hospital and used to the consistent group of providers caring for 
her, so hearing the word “transfer” brought on unanticipated 
anxiety. Our team ultimately decided to manage Nick’s treatment 
during rehabilitation since this unit was located on our hospital 
campus. Daily, I ventured over to see Nick and continued to 
evaluate all of his medications. I also continued to provide 
emotional support to his family. 

Eventually, Nick was transferred to the Shepherd Center for further 
rehabilitation. To help make the transfer process more efficient, I 
developed a list to explain why each medication he was prescribed 
was being used as well as key medication use parameters. This 
list, and my contact information, was shared with the medical 
staff there. I spoke with the providers there numerous times and 
I also was able to help Nick’s parents understand why they were 
making certain treatment decisions that may have differed from 
our approach at Methodist. 

Since Nick has returned home, I’ve maintained regular 
communication with his family. We frequently check in with each 
other to see how things are going and to arrange follow-up for 
any issues that have arisen. At times, our conversations remind 
me of how I felt after my wife plateaued in her recovery. We 
reached a point where the doctors discharged us from their care, 
meaning that we felt somewhat lost in the system when new issues 
arose. I felt that I could potentially play a role in minimizing this 
feeling for Nick and his family. In caring for Nick and his family, 
this has taught me so much about how to use my own personal 
experiences to positively influence others. I truly have learned how 
far outside of being a medication expert my role as a pharmacist 
can expand. Regardless of a person’s role on the healthcare team, I 
believe we all have an opportunity to provide family-centered care. 
I will always remember Nick and his family. In fact, my first son 
shares a birthday with John, which we both felt remains a fitting 
reminder of our relationship.

A Family Perspective

Our nightmare began on a Tuesday in November of 2015. Our 
son, Nick, woke up and stumbled to the bathroom, then began 
vomiting and complaining of a horrible headache. When he 
became incoherent and unsteady on his feet, my husband, John, 
and I knew it was time to get him to a hospital fast. A head CT 
revealed a small bleed surrounded by swelling, and we were 
quickly transferred to the neurocritical care unit (NCCU) at 
Methodist Hospital in Memphis. 

Over the next six weeks in the NCCU, we lost track of the times 
we were told that there was nothing more that could be done for 
Nick. He had been diagnosed with mucormycosis, which had 
caused his strokes. We learned how deadly this fungus was and 
felt helpless knowing that it was eating its way through our son’s 
basal ganglia. I spent hours at Nick’s bedside holding his hand, 
thinking that if he was going to die, I would at least be there for 
his last breath. Many nights I drove home crying hysterically, 
praying for a miracle, planning Nick’s funeral and questioning 
if I had the strength to lose a child. Deep, soul-wrenching pain 
my husband and I experienced day after day as we watched Nick 
endure numerous complications and countless procedures. Each 
test was accompanied by a stomach-dropping dread of wondering 
what devastating news we would face today.

Patient and Family-Centered Care in 
Neurocritical Care – A Patient and 
Provider Perspective
By G. Morgan Jones, PharmD, BCPS, BCCCP, and Vanessa Chambers
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During our stay in NCCU, we were blessed with having a great 
medical team that made rounds together each morning to 
determine the progress and care of each patient on the floor. One 
member of this team quickly became a standout: Morgan Jones, 
our neurocritical care pharmacist. From the beginning, Morgan 
would return to Nick’s room after his rounds to speak with John 
in detail about the medications and care recommendations from 
the team. Morgan knew that John and I were scared, in shock, and 
in need of answers and explanations. He went above and beyond 
his duty, often dropping in before or after his shift to check on 
us and to see if we had any questions. The neurologists would 
come and go depending on their rotation schedules, but Morgan 
was our one constant and always willing to help however he 
could. Because Nick’s condition was so critical, he never gave us 
false hope. He gave us information about Nick’s condition with 
assurance that the team was doing everything they could, and 
most importantly, his time and personal concern for Nick. Because 
of his experience with his wife just a couple years before, he had 
a special empathy with our situation making him much more 
than just a medication expert. I cannot count how many times I 
received texts from my husband during his shift at the hospital 
that began, “Morgan just stopped by and …”

Miraculously, Nick improved enough to be discharged from the 
NCCU and admitted to a long-term care facility within the same 
hospital. After all the hours the team had spent conferencing 
about the best care approach, they wanted to continue following 
Nick there to be certain that there were no deviations that could 
result in a recurrence of the infection and a worsening of his 
symptoms, which thrilled John and I. He was not only on a 
complicated antifungal regimen, but also on a combination of 

drugs used to prevent extreme posturing in his limbs, particularly 
his arms. Even though we were no longer residents of the NCCU, 
Morgan would show up at our new room every day after a long 
shift. As parents of a child who spent six weeks at death’s door, we 
were truly grateful for his continuing presence and intervention 
with the new staff on behalf of Nick. Even when Nick was 
transferred to the Shepherd Center in Atlanta, we continued our 
correspondence with Morgan. His detailed explanations for each 
medication change the new team was making helped to ease our 
minds and facilitated trust in our new providers.

After seven months, Nick was well enough to return home. 
Because of the damage to his basal ganglia, he still suffers deficits 
that require rehab and medication. We continue to turn to Morgan 
for advice on what particular specialist to see and what he thinks 
about a medication option for a certain problem Nick is having. It 
is truly incredible that he has stayed with us all this time and has 
never once acted as though we are an intrusion on his time. As we 
were collaborating on this article, he told me that his 1-year-old 
had the flu. I thought to myself that the concern and fear he has 
for his baby is the same concern and fear John and I had for our 
baby even though he was 25 years old. Morgan was right there 
with us the entire journey feeling our pain; such personalized 
patient and family-centered care as he has shown us is the epitome 
of a dedicated medical professional.

G. Morgan Jones, PharmD, BCPS, BCCCP, is a clinical pharmacy 
specialist in the neurocritical care unit at Methodist University Hospital, 
in Memphis, Tennessee. He is also an assistant professor of clinical phar-
macy, neurology and neurosurgery at the University of Tennessee Health 
Sciences Center. He is an invited guest writer for Currents. 

Morgan Jones, PharmD, Mike Moore, RN, Nick Chambers, Jade WiIkie, RN, Bertha Pate, RN  
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This year, former NCS President Cherylee 
Chang was one of the co-chairs for the 
Society of Critical Care Medicine’s 46th 
Critical Care Congress in Honolulu. The 
following is a Q&A session with Chang about 
her experience as a neurointensivist on the 
planning committee.

Being selected to co-chair the 46th Critical Care Congress is 
quite an honor. How did that process come about?

Cherylee Chang: I have been a member of SCCM since 1993. 
Engagement in SCCM has helped shape my career. It has given 
me opportunities to attend the annual congress to network 
and collaborate with critical care colleagues, lecture, moderate 
sessions, review abstracts, serve as an officer in the neuroscience 
section, and serve as a co-chair for a SCCM Asian Forum Program 
in Singapore focused on mechanical ventilation and critical 
care response to epidemics and co-chair a SCCM mechanical 
ventilation conference held in Seattle. 

Of all the committees in the SCCM, the mostly highly sought 
after membership is to the Annual Congress Program Committee. 
I believe that my participation in these other volunteer activities 
led to my being chosen as a member of the committee in 2010. 
My engagement, active involvement and collaboration during 
and between the program committee meetings and throughout 
the years resulted in receiving the honor of being chosen by the 
Executive Council, and particularly Ruth Kleinpell, Ph.D., RN and 
Todd Dorman, MD, to co-chair the 46th Critical Care Congress.  

As a co-chair of the Critical Care Congress, what role did you have 
in selecting the topics and speakers in the program this year?

CC: After getting graded feedback from the Congress Program 
Committee, my two co-chairs, Judith Hellman, MD, and 
Wendy Greene, MD, and I had the honor of choosing the entire 
program. Sessions, topics and speakers are submitted by Congress 
Program Committee, which has nearly 70 members; and in 
the last two years, the entire SCCM membership is now able to 
submit proposals. As a result, we had over 250 sessions with 
three to five topics for each session with moderators, speakers 
and alternate speakers to collate, combine, juggle and slate. 
The challenge is also to get members of the committee and 
the society to submit sessions that 
are multi-professional, multi-
institutional and international 
to reflect SCCM’s diverse 
membership. When 
they were not, but had 
excellent potential 
for a great session, 
we needed to 
rework the 
session. We were 
very grateful for 
the input of all 
the contributors, 
as I thought it 
was a phenomenal 
congress. 

Q&A with 46th Critical Care Congress  
Co-Chair Cherylee Chang
By Matthew A. Koenig, MD
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In the past, not many neurointensivists have had a major role 
in planning the Critical Care Congress. What was your focus for 
neurocritical care on the meeting program?

CC: I definitely thought this was the chance to highlight newer 
topics in the neurosciences, including some of the novel 
concepts of detecting intracranial hypertension, such as optic 
sheath diameter and cerebral vascular pressure reactivity; the 
direct-acting oral anticoagulants and discussion of reversal 
and restarting these medications in the setting of intracranial 
hemorrhage; and even the discussion of brain death in light 
of recent national cases or detecting potentially neurologically 
devastated patients in this era of ECMO. It was a chance to share 
the latest in stroke with a critical care audience, for example, 
genetics, plasticity in recovery, endovascular therapy and newer 
minimally invasive therapy for ICH. Finally, even the basics 
of neurocritical care is still a very interesting area for many 
learners, so as co-chair and with input from the committee, we 
brought back the popular pre-congress session dedicated to 
the management of the neurologically critically ill patient. The 
pre-congress sessions are highly competitive, and it was great to 
bring it back on the program this year. 

This is the third year that Emergency Neurological Life 
Support (ENLS) was offered as a live course during the Critical 
Care Congress. How do you see that relationship evolving in 
the future?

CC: Only in the last three years has SCCM allowed offering “co-
located” courses with the Critical Care Congress to other medical 
societies. Fortunately, being on the program committee, I saw 
that this was a fantastic opportunity to get ENLS on the grid 
with a wider critical care audience. The NCS worked with the 
SCCM and first offered this as a pre-congress co-located course 
in Phoenix in 2015, again in Orlando in 2016 and as a post-
congress session in Hawaii. We had 54 attendees alone from the 

Honolulu City and County EMS and the Queen’s Medical Center 
this year. It will be nice to continue this relationship. In addition, 
SCCM is inviting critical care societies from around the world 
to participate in “Critical Care Week” that will take place in the 
next few years. NCS has already expressed interest in being a part 
of this novel collaborative. With a neuroscience representative 
on the SCCM Council, I would see that the relationship 
between the two societies will continue to strengthen with 
more opportunities to collaborate to improve the care of the 
neurologically critically ill patient.  

Which sessions did you think were the major highlights of the 
congress this year?

CC: I was particularly proud of putting together the late-breaking 
sessions coinciding with the concurrent publication of hot topics 
from Critical Care Medicine, New England Journal of Medicine and 
the Journal of American Medical Association. This took a lot of time 
and collaboration with the editors to make this happen. Topics 
included physician-assisted suicide and euthanasia, the release of 
HALFPINT regarding pediatric glycemic control, hypothermia after 
pediatric cardiac arrest, the validation of the prognostic accuracy 
of the Sepsis -3 criteria, and ICU staffing and mortality. 

Also, the plenary sessions are always fascinating, but even more so 
with Pat Kochanek, MD, this year’s SCCM Lifetime Achievement 
Award Winner, who spoke about the brain and hypothermia: “ 
From Aristotle to Targeted Temperature Management, the Good 
Stuff Keeps Coming Back.” It was also gratifying to incorporate 
timely topics such as the medical response to an active shooter 
event and the SCCM/ESICM Joint Session that reviewed the 
International Guidelines for the Management of Sepsis and Septic 
Shock in adults. 

What was it like being able to host the congress in your own 
home town of Honolulu?

CC: Having the cultural background 
of living in Hawaii allowed me to give 
input to integrate some of our local 
culture into congress. Each year, the 
congress program co-chairs pick a 
theme. For the 46th congress, we chose 
the Hawaiian word “Ka’a’ike,” which 
means the transference of knowledge to 
underscore a theme of communication 
between members of the care team 
including the patient and family for 
best care in the ICU. We also integrated 
Hawaiian titles into the talks, such as 
“Ho’ola hou” (revive) for a resuscitation 
pre-congress educational course, our 
overtime area “Hola Kaulele,” and the 
preliminary brochures that used words 
such as “malama,” which means to take 
care of or attend to. Ruth Kleinpell, RN, 
Ph.D., SCCM’s president personally 
explored words in the Hawaiian 
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dictionary and used the word “kuleana” throughout her address, 
which means one’s personal sense of responsibility. Each one of us 
as critical care practitioners take this on, to do and be our best on 
behalf of our patients.

Also, we asked Diane Paloma, Ph.D., MBA, the director of the 
Native Hawaiian Health Program at The Queen’s Health Systems, 
to perform a “pule” (blessing) for the opening session. This is an 
important part for any large meeting in Hawaii. The “oli” (chant) 
that she performed highlights the dawn of a new day (carpe diem) 
and all the possibilities that lie ahead. It was a great experience to 
help craft the congress with a reflection of the Hawaiian culture. 
For example, our first plenary speaker, Nalini Nadkarni, Ph.D., 
whose own story of personal life-threatening injury through 
recovery that reflects the THRIVE initiative of the SCCM, spoke 
about her linkage with nature and the physical body. This is what 
the Hawaiian culture is about: how we each are reflection of 
nature and how nature is a reflection of us. 

You currently serve on the Society of Critical Care Medicine 
Executive Council. What hot-button topics on the SCCM 
Council do you think will impact neurointensivists this year?

CC: It is interesting that at the same time that NCS is working 
with the AAN with support of other professional societies to gain 
neurocritical care subspecialty status through the American Board 
of Psychiatry and Neurology, the SCCM Council has a taskforce 
exploring the concept of critical care as its own specialty. Stay 
tuned. It’s a very interesting time with many implications. I am 
grateful to the SCCM neuroscience section and its leadership 
such as Javier Provencio, MD, and Paul Nyquist, MD (who are of 
course also NCS members) that led the charge for neuroscience 
to have a designated representative on council. These leaders had 
the vision to lobby for neuroscience representation for our input 
into discussions that impact the entire critical care community 
and our patients. 
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Jason Makii, PharmD, has been promoted into a manager of clinical services role at University Hospitals 
Cleveland Medical Center. Makii is responsible for clinical services and clinical program oversight within 
the Department of Pharmacy. 

NCS members presenting at international meetings:
Jose Suarez, MD, traveled to Kazakhstan and co-organized the NICIS-America conference.

Gretchen Brophy, PharmD, lectured in South 
America at the Congreso Otoño 2017 - Sociedad 
Chilena de Medicina Intensiva (SOCHIMI) in 
Santiago Chile. Gretchen and Dr. Alejadro 
Rabinstein also spoke at the Pre-Congress 
Simposio Desafíos Farmacoterapéuticos 
en el Paciente Neurocrítico (Symposium 
Pharmacotherapeutic Challenges in the 
Neurocritical Patient). 

Claude Hemphill, MD, lectured at ESICEM in 
Brussels in March as well as traveling to the 13th 
International Conference of Society of Internal 
Medicine of Nepal in Katmandu on May 4, 2017. 
Claude brought with him several NCS T-shirts 
and publications, which he shared at the Nepal 
conference. Hemphill led the NCS sponsored 
ENLS course at the Nepal conference. Dr. Gentle 
Shrestha and his colleagues have organized an 
amazing program. This was their fourth ENLS 
program.

NCS Member News
By Mary Kay Bader, RN, MSN

Jose Suarez, MD, has accepted the 
position of professor and director of the 
Neurocritical Care Division at the Johns 
Hopkins University and Johns Hopkins 
Hospital in Baltimore, Maryland. 

William Knight, MD, from the 
University of Cincinnati reported 
that Natalie P. Kreitzer, MD, is 
joining their faculty (Department of 
Emergency Medicine/Critical Care) 
after a three-year T-32 combined NCC, 
neurovascular and research fellowship. 
Kreitzer completed her residency in 
emergency medicine at the University 
of Cincinnati. Her research interests 
center on TBI and stroke. 

NCS members presenting at international meetings:
-Jose Saurez, MD, traveled to Kazakhstan and co-organized the NICIS-America conference.
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Wade Smith, MD, traveled to Saudi Arabia to teach ENLS.

Romer Geocadin, MD, traveled to Johannesburg, South Africa as 
NCS host for an ENLS course.

Ed Manno, MD, (past NCS president) and Michel Torbey MD 
(current NCS president) lectured in Ecquador at the National 
Critical Care Conference.

NCS members taught an 
ENLS course at the American 
Association of Neuroscience 
Nurses meeting in Boston 
in March 2017. Mary Kay 
Bader, Gretchen Brophy, 
Cindy Bautista, Sarah Livesay, 
Mary Guanci, Michelle Hill, 
Dea Mahanes and Christi 
Delemos served as faculty for 
the meeting.

NCS Personal News Updates
Anand Venkatraman, member 
of the Residents and Fellow 
Committee, got married in 
March 9th 2017 to Shalaka 
Hardas, in Mahabalipuram, 
a tourist destination in South 
India. Shalaka is currently 
finishing medical school in 
India and will join him in 
Boston soon! 

Ribal Bassil, MD, 
member of the 
Residents and 
Fellow Committee, 
announced that he 
became a proud 
father of a baby boy, 
Leo. 

Katleen Wyatt Chester, PharmD, 
announces the arrival of Alina 
Nicole Chester (born Nov. 12, 
2016). 

Jennifer Kim, Chair of the NCS Residents and Fellow 
Committee, and her husband Jaime Romero, are excited 
to announce the birth of their daughter: Genevieve Sujung 
Romero.  She was born on April 6, 2017 8lbs 3oz 21 inches. 

Shyam Sudarshan Rao, 
Neurocritical care fellow at 
MGH and BWH, is excited 
to announce the birth of his 
daughter “Pranathi”.  She was 
born on November 22nd 2016. 
She just completed 6 months, 
is very social and is trying to 
scoot :)

Fawaz Al-Mufti, MD from Rutgers 
University-RWJ and colleagues from 
Columbia University Medical Center 
received the prestigious Congress of 
Neurological Surgeons / American 
Academy of Neurological Surgery 
(CNS/AANS) Cerebrovascular Award 
for their work related to White Blood 
Cell Count and Neutrophil-lympho-
cyte Ratio as predictors of Delayed 
Cerebral Ischemia in Good-grade 
Subarachnoid Hemorrhage. Their 
work was presented during the 2017 
American Association of Neurological 
Surgeons (AANS) Annual Scientific 
Meeting. Congratulations!

AWARDS
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“Doctors have always recognized that every patient is unique, and doctors have always tried to tailor their treatments as 
best they can to individuals. You can match a blood transfusion to a blood type — that was an important discovery. What 
if matching a cancer cure to our genetic code was just as easy, just as standard? What if figuring out the right dose of 
medicine was as simple as taking our temperature?” 
—Barack Obama, Jan. 30, 2015

Most, if not all, readers and followers of Currents are familiar 
with these words pronounced by the former president during 
his 2015 State of the Union address. However, the emphasis 
on data analyses to predict and improve outcomes is a long-
standing fundamental concern. Recall statements by Napoleon 
Bonaparte (“War is 90 percent information”), Sherlock Holmes 
(“The temptation to form premature theories upon insufficient 
data is the base of our profession”), Andrew McAfee (“The world 
is one big data problem”), or Peter Sondergaard, senior vice 
president of Gartner (“Information is the oil of the 21st century, 
and analytics is the combustion engine”), to understand such 
preoccupation. More recently, we have heard with increasing 
frequency the relatively buzzwords “big data” and “precision 
medicine.” As a reminder, we will briefly explain these terms.

Big data refers to data sets whose heterogeneity, complexity and 
size — typically measured in terabytes or petabytes — exceed 
the capability of traditional approaches to data processing, 
storage and analysis (Committee for Science and Technology 
Challenges to U.S. National Security Interests, Division on 
Engineering and Physical Sciences, National Research, Washington 
(DC): National Academies Press (US); 2012 Nov 7). The main 
scientific premise it that using big data analytics to identify 
complex patterns hidden inside volumes of data that have never 
been combined could accelerate the rate of scientific discovery 
and lead to the development of beneficial technologies and 
products. Precision medicine, in the medical vernacular, describes 
an approach to preventing and treating disease that is based 
on identifying biological signatures of the individual via an 
analysis of layers of data including gene and protein expression, 
physiological variables, environment and lifestyle factors that are 
unique to each person (Runsfeld JS, et al, Nat Rev Cardiol. 2016 
Jun;13(6):350-9). These two terms are closely linked, and this is 
what Barack Obama was referring to in 2015. In fact, he launched 
the Precision Medicine Initiative, which was advertised as a bold 
new research effort to revolutionize how we understand and 
improve health and treat disease.

The importance of big data and precision medicine in 
neurocritical care and stroke was the theme of the Neuroscience 
in Intensive Care International Symposium in America (NICIS 
America), which took place in Washington, D.C., March 2-3, 
2017. NICIS – America builds on a highly successful conference 
and networking event held annually in Paris since 2011 (www.

nicis.fr). The vision of NICIS is to provide a forum that will 
promote and disseminate transformative advances in the care 
and science of patients with critical neurological illness and 
injury. NICIS brings together clinicians and scientists who share a 
common goal of translating discoveries in the neurosciences into 
better patient-centered outcomes.

The NICIS – America provided an overview of cutting edge 
research on precision medicine in neurocritical care and stroke. 
The conference speakers included thought leaders in molecular 
biology and genetics, proteomics, neurophysiologic monitoring 
and analysis, brain mapping, molecular imaging, statistical 
modeling, machine learning, predictive analytics and advanced 
clinical trial design (Pictures 1 and 2). The conference was 
designed for an interdisciplinary and multiprofessional audience 
of clinicians and investigators working in neurological injury, 
critical care and stroke. This included basic and translational 
scientists, neuroscientists, intensivists, neurointensivists, 
neurologists, neurosurgeons, neuroanesthesiologists, 
neuroradiologists, physiatrists, psychiatrists and 
neuropsychologists (Picture 3). There were 65 attendees 
including Walter Koroshetz, director of the National Institute of 
Neurological Disorders and Stroke – NINDS. We had excellent 
presentations and discussions on advances in genetics and in 
image-guided therapy that are already leading to major changes 
in the classification, management and outcomes of patients 
with ischemic stroke. In addition, we tackled new management 
paradigms that are being actively explored in the domains of 
acute neurological injury: intracerebral hemorrhage, subarachnoid 
hemorrhage, anoxic-ischemic brain injury and traumatic brain 
injury. At the conclusion of the symposium, it was very clear that 
more effective predictive modeling and treatment strategies will be 
needed to move the field forward. 

We are planning on making NICIS – America an annual 
meeting and are currently working on the scientific content for 
the 2018 conference. The theme of next year meeting will be 
“Coma and Disorders of Consciousness.” We would like to see 
all there. Stay tuned.

Organizing Committee

Robert Stevens, MD, Ph.D., Associate Professor of Anesthesiology 
and Critical Care Medicine, Johns Hopkins University

Jan Claassen, MD, Ph.D., Associate Professor of Neurology, 
Department of Neurology, Columbia University

Jose I Suarez, MD, Professor, Neurology-Vascular Critical Care, 
Baylor College of Medicine

Tarek Sharshar, MD, Senior Consultant, Department of Intensive 
Care Medicine, Raymond Poincaré

Precision Medicine for Neurocritical Care: 
the NICIS Symposium Comes to America 
By Jose I Suarez, MD, Robert D Stevens, MD, Ph.D., Jan Claassen, MD, Ph.D., Tarek Sharhar, MD

Jose I Suarez, MD Robert D Stevens, 
MD, Ph.D.

Jan Claassen, 
MD, Ph.D.

22

http://www.nicis.fr
http://www.nicis.fr


3. Snapshot of conference attendees 
during one of the Q&A sessions.

2. Soojin Park and Robert Stevens addressing 
questions regarding multiparametric prediction in 

coma recovery and subarachnoid hemorrhage

1. Jan Claassen, Dana Edelson, and Yvonne Lui discussing 
prediction analytics.
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Patients admitted to neurointensive care units 
frequently suffer sudden, unexpected and 
severe brain injuries that render them unable 
to participate in goals-of-care discussions. 
Facilitating decision making for this 
population can be very ethically challenging, 
particularly when patients are candidates 
for organ donation. Although organs are 
desperately needed by over 118,000 people 

in the U.S. alone, organ donation should not be addressed with 
families until after end-of-life decisions have been made. 
In this issue of Ethics Corner, we discuss three 
recent papers that address end-of-life ethics.

End-of-Life Decision Making

Our understanding of the 
process by which an 
individual makes decisions 
regarding end-of-life care 
is supported by little 
empirical research. We are 
often jaded into making 
gross generalizations 
about expectations 
for decision making 
based on a patient’s 
cultural or religious 
background. In a recent 
piece in BMC Medical Ethics 
that contradicts previous 
findings, Mark Schweda 
et al. explore the impact of 
culture and religion on end-
of-life decision making through 
assessment of public attitudes in 
focus groups in Germany, Israel and 
the U.S. Contrary to religious or cultural 
stereotypes about end-of-life decision making, the 
authors found that there are no clear-cut positions anchored in 
nationality, culture or religion, and that the process of decision 
making is both personal and nuanced. These findings should 
be considered during discussions of end-of-life care, as it is 
imperative to avoid making assumptions based on cultural or 
religious generalizations (BMC Med Ethics 2017; 18:13).

Orders for Life-Sustaining Treatment

In the United States, 27 states have implemented statutes for 
Physician Orders for Life-Sustaining Treatment (POLST), and 
23 states are currently developing POLST. The goal of POLST is 
to ensure that even if a patient is unable to communicate their 
wishes, end-of-life treatment should be consistent with their 
preferences. Tarzian and Cheevers describe the Maryland Medical 
Orders for Life-Sustaining Treatment (MOLST) and present 
data evaluating its use. They found that MOLST completion 
rates were high and errors were low. Use of POLST/MOLST can 

have favorable implications for the neurocritical care 
community, as increased usage of these orders 

will give us insight into patient preferences 
about code status, artificial nutrition, 

antibiotics and dialysis. However, 
while completion of POLST/MOLST 

provides general information about 
patient wishes, it does not require 
specification of management in 
the setting of various degrees of 
debilitation such as inability 
to walk, perform activities of 
daily living or communicate (J 
Palliat Med 2017; Epub ahead 
of print).

Transplant Ethics

In conjunction with nurse 
donor coordinators and organ 

procurement organizations, 
several provinces in Canada 

have begun to designate donation 
physicians to be involved with donor 

care, education, training and advocacy. 
To assist donation physicians in navigating 

ethically complex situations, Sam Shemie et 
al. created an ethics guide that was endorsed by 

the Canadian Medical Association. Institutions that wish to 
centralize care for patients at the end-of-life who are candidates 
for organ donation may benefit from identification of donation 
physicians. Individuals who take on this novel position can 
benefit from Shemie et al.’s ethical framework (Transplantation 
2017; 101: S41-47).

Ethics Corner: End-of-Life Ethics
By Ariane Lewis, MD
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NCS Residents and Fellows Programming at AAN
By Kassi Kronfeld

The annual AAN meeting was held this year in 
Boston from April 22-28, with an ever growing 
neurocritical care presence at the meeting. 
The Neurocritical Care Society Resident-
Fellow Committee coordinated several events 
throughout the week to promote NCS, provide 
mentoring opportunities and encourage 
trainees to learn more about the field of 
neurocritical care. 

On Monday night, NCS was represented at the Faculty and 
Trainee Reception, where many attendees stopped by our table 
to learn more about how to get involved. We promoted joining 
NCS, submitting articles for publication and attending the NCS 
annual meeting this coming October 2017. There was also much 
interest in the upcoming publication of the Neurocritical Care 
Pocket Guide.

The AAN-NCS Mentoring Luncheon was held on Wednesday, led 
by an excellent and expert panel including Dr. Tom Bleck, Dr. 
David Greer and Dr. Susanne Muelschlegel. They facilitated an 
active discussion including research, leadership, mentoring and 
training pathways with an audience ranging from students to 
junior faculty.

This year, the AAN educational program encouraged small 
format group talks, called Navigating your Career sessions. Dr. 
Matthew Maas and Dr. Eric Rosenthal led productive discussions 
regarding career development in neurocritical care with trainees. 
Many attendees appreciated the opportunity to ask questions in a 
supportive environment. 

There were many great neurocritical care talks throughout 
the conference covering a broad range of topics including 
EEG monitoring, coma evaluation, targeted temperature 
management, abstract presentations, a plenary session 
including results from ATACHII, and the Neuroscience in 
the Clinic Session entitled “Novel therapeutic targets in 
management of intracerebral and intraventricular hemorrhage,” 
organized by Dr. Sherry Chou and Dr. David Hwang. Dr. Paul 
Vespa presented updates in neurocritical care on Friday during 
the Year in Review Plenary Session.

The Resident and Fellow Committee plans to continue to grow the 
presence of the NCS at future AAN meetings, especially in regards 
to developing programing for the trainee audience. The active 
participation by the many expert neurocritical care faculty was 
much appreciated.
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Many people seeking a career in neurocritical 
care train in residencies and fellowships with 
small faculties, or in programs with limited 
research opportunities. While providing 
excellent clinical training, no program 
can mentor a trainee in all areas of our 
multidisciplinary field. For example, trainees 
interested in private practice would benefit 
from interacting with successful private 
practice neurointensivists, and others with an 

interest in a research career may want to develop relationships 
with independently funded scientists, but may not have access 
to faculty with those backgrounds. In order to address this need, 
the NCS Resident/Fellow Committee has started a new pilot 
mentorship program to help residents, fellows and junior faculty 
seek guidance from successful, established neurointensivists 
within the NCS.

Previous mentorship programs have been difficult to sustain long-
term. To determine contributing factors, we conducted a survey 
of attendings, fellows and residents to determine what factors 
members thought may have contributed to prior failed attempts. 
We had over 60 respondents. Many cited a lack of organization 
of prior programs, lack of goals for the relationship, poor match 
based on interest and difficulty in meeting/staying in contact. 
With these issues in mind and the support of the Executive 
Committee, we developed a more structured program that allowed 
mentors and mentees to be paired based on common interests 
with the goal of not only gaining career advice but also having the 
opportunity to work on a longitudinal project together.

Ribal Bassil (PGY4 at University of Massachusetts) and Alexis 
Steinberg (PGY3 at University of Pittsburgh Medical Center) are 
co-leaders for the project within the Resident/Fellow Committee. 
For this pilot phase, we paired mentees and mentors from across 
the country and internationally in order to help develop the 

mentee’s career in neurocritical 
care. Mentors are more 

experienced attendings 
in the field of 
neurocritical care 
and mentees are 
residents, fellows 
or junior faculty. 
Applications were 
collected this winter, 
and individuals 
were paired based 
on their similar 

interests, with support 
and feedback from Dr. 
Nerissa Ko. A total of 

10 pairs are participating 
in the program, from a 

wide variety of training 
backgrounds and 

institutes (Table 1). 

Mentors and mentees with different backgrounds and from 
various geographical locations applied for the program. Dr. 
Susanne Muehlschlegel (UMass) states that she volunteered to 
be a mentor because “[she] thinks it is important to give back.” 
Throughout her career, she had to seek out mentorship and 
guidance outside of her own institution in order to develop her 
research career. She wants to provide support to trainees and 
junior attendings who may be at institutes that do not have expert 
neurointensivists as mentors. One of her main goals is to help 
mentees explore nontraditional venues of research funding and to 
support research in niche fields within neurocritical care. Dr. Holly 
Hinson (OHSU) feels that “mentorship is essential to creating the 
next generation of skilled neurointensivists. I have been fortunate 
to have had great mentors along the way, and I feel obligated 
to give back. Our field is still young, but yet very complex and 
not always easy to navigate without experience. I find this to be 
especially true in clinical research.” 

For the mentorship program, each pair is working on a 
collaborative project of their choice, depending on their interests 
and career goals. The pairs could choose from a wide variety of 
different projects, including review articles, book chapters, grant 
proposals, QI projects, curriculum or program development. 

A diverse range of projects have been proposed so far. One 
example includes “a systemic review dealing with predictors 
of early clinical deterioration in traumatic brain injury” 
by the mentorship pair Dr. Holly Hinson and Dr. Ameeta 
Karmakar. Dr. Edilberto Amorim plans on submitting a K23 
within the next year and his mentor, Dr. Michael Diringer, 
will assist him with the application. His project will focus on 
quantitative EEG monitoring in hypoxic-ischemic brain injury. 
Dr. Susanne Muehschlegel and Dr. Carly Olm-Shipman plan to 
work on a qualitative project assessing ways to improve team 
communication within the neuro ICU. 

Currently, each pair is at different stages of their project. Dr. 
Holly Hinson (OHSU) comments on her experience so far: 
“I was paired with a motivated resident who is in the midst 
of applying for fellowship. It has been fun talking about her 
interview experiences and hearing about her plans for the future. 
We have enjoyed crafting a systematic review together. I have 
done one previously, and our work together has solidified my 
understanding of the techniques.”

The Resident/Fellow Committee is currently organizing events 
to allow the pairs to meet in-person at conferences to help with 
progress of their projects. Mentors and mentees will get the 
opportunity to interact at the 2017 NCS annual conference. There 
will be a formal event where pairs will have the opportunity to 
meet and present their work. We hope that this new initiative 
allows for more collaboration across institutes and provides 
career guidance for aspiring junior members of the Neurocritical 
Care Society.

Alexis Steinberg is PGY-3 neurology resident at the University of 
Pittsburgh Medical Center. She is also very active member of the residents 
and fellow section. Alexis is an invited guest writer for Currents.

NCS Mentorship Program
By Alexis Steinberg, MD
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Mentor Name and 
Current Institute

Mentee Name, Level of 
Training Current Institute

Mentor Name and 
Current Institute

Mentee Name, Level of 
Training Current Institute

Michel Torbey, OSU Miao Qu, Attending,  
Beijing University  

of Chinese Medicine

Susanne Muehlschlegel, 
University of Massachusetts

Casey Olm-Shipman,  
Attending, UNC Hospitals

Michael Diringer, 
Washington University

Edilberto Amorim, PGY7, 
Massachusetts General Hospital

Lori Shutter, University of 
Pittsburgh Medical Center

Ana Beesen, Attending,  
Boston University

Harry Peled, St. Jude 
Medical Center

Muhammad Ali Javed,  
Attending, University  

of Missouri – Kansas City

Ariane Lewis, NYU Edouard Kamel, PGY3,  
University of Massachusetts

David Greer, Yale Steven Gangloff, PGY1,  
University of Pittsburgh  

Medical Center

Gene Latorre, SUNY 
Upstate Medical 

University

Abdul Mikati, PGY2,  
University of Massachusetts

Holly Hinson, OHSU Ameeta Karmarkar,  
PGY3, UNC Hospitals
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This spring has brought us several novel 
approaches to the treatment of intracerebral 
hemorrhage. Here are three of the most 
anticipated studies. 

Intraventricular tPA – “CLEAR”ing the 
intraventricular hemorrhage. Hanley DF et 
al. for the CLEAR III investigators. Lancet 2017; 
389: 603-611

CLEAR III (Clot Lysis: Evaluating Accelerated 
Resolution of Intraventricular Hemorrhage) 
is a phase 3 randomized double blind 
prospective multicenter trial investigating 
intraventricular low dose alteplase (tPA) 
versus saline for intraventricular hemorrhage 
(IVH) administered via external ventricular 
drainage (EVD). Patients with obstructive 
hydrocephalus due from spontaneous IVH 
+/- intracerebral hemorrhage (ICH) ≤ 30 cc 
and baseline mRS 0-1 were eligible. An EVD 
was placed as part of routine care and head 
CT was repeated 6 hours after placement. 
Randomized groups received saline or 1 mg 
of tPA every 8 hours via the EVD. Dosing was 
completed when 12 doses were administered 

or improvement in IVH on head CT to pre specified endpoints. 
Concurrent medical management was standard according to AHA 
guidelines. The primary outcome was mRS scores 0-3 vs 4-6 at 180 
days. Planned secondary analyses included survival, volume of 
clot removed and intensity of ICU management. Post hoc analyses 
included the number of patients with mRS 5 (bed bound) at 180 
days and the improvement achieved for patients with IVH > 20 ml. 
Pre-specified safety thresholds were utilized. 

Five hundred patients were randomized. Baseline features were 
similar between groups. A third had dual EVDs. Proportion of 
mRS 0-3 was no different between groups, even with multivariate 
analysis. Mortality was reduced in the tPA group, but this was 
associated with an increase of patients with mRS 5 in the tPA 
group. None of the other functional outcome measures were 
different. All safety parameters favored tPA with a reduction in 
reported serious adverse events. Symptomatic bleeding was not 
different. Planned secondary analyses showed significant relation 
between amount of clot removal, good outcome and mortality.

Conclusion: The CLEAR III trial did not demonstrate improved 
functional outcomes in patients with IVH using a combination 
of low dose alteplase + EVD. Functional outcomes in this trial 
were better than historically in both groups. Higher clot volume 
removal (> 80 percent of IVH) was associated with better 
outcomes, but only 30 percent of tPA patients achieved this goal 
as continued therapy to this endpoint was mandated in the study. 
The investigators are planning a future trial to answer remaining 
questions. 

Lumbar Drain After Intraventricular tPA May Decrease 
Permanent Shunt Dependence
Staykov, D.S. et al. Annals of Neurology, 2017; 81:93-103

This is a single center open randomized control trial evaluating 
lumbar drainage (LD) following intraventricular tPA for IVH. The 
primary endpoint is the need for permanent ventriculoperitoneal 
shunt (VPS) placement at 90 days. Secondary endpoints include 
mortality, functional and safety outcomes. The IVF procedure, 

timing, and dosage of rt-PA were conducted in accordance to the 
CLEAR-III protocol. When clearance of blood was demonstrated 
on CT, patients were randomized LD or EVD management. 
After placement of the drain, the EVD was then clamped and 
was removed if ICP was normal for 24 hours. CSF drainage 
was continued via EVD in the control group and via LD in the 
intervention group for 48 hours then clamped for 24 hours. If 
there was no increased size of the ventricles on head CT, catheters 
were removed. If there was ventricular enlargement, second 
and third weaning attempts were made prior to VPS. The study 
was stopped early as the primary end point reached statistical 
significance; 16 patients were in the control group and 14 were 
in the treatment group. No patients in the LD group required 
VPS, and 7/16 of the control group of required VPS placement. 
Secondary endpoints were similar in both groups including 
bleeding and infections. No patients herniated. Functional 
outcomes and mortality were the same in both groups. 

Conclusion: The use of lumbar drainage after the administration 
of intraventricular tPA for IVH was safe, feasible and effectively 
reduced the need for VPS. The small sample size is the major 
limitation. Further studies are needed to better assess the effect of 
lumbar drainage after intraventricular fibrinolysis. 

MISPACE: A Promising New Approach to Minimally Invasive 
Surgical Evacuation of ICH
Labib MA, et al. Neurosurgery 2016; 80(4): 515-524

Prior trials for hematoma evacuation after ICH have not been 
shown to improve outcomes. MISPACE is a retrospective review 
of the feasibility and safety of a minimally invasive subcortical 
parafascicular access for clot evacuation in patients with ICH. 
Patients with supratentorial ICH with minimal or no IVH were 
enrolled from 11 institutions. Twelve participating surgeons 
underwent a two-day training. Imaging of white matter tracts 
using DTI was done when possible to avoid white matter tracts 
during the surgery. A small craniotomy was performed with 
minimal disruption of the pia and mobilization of any surface 
veins to avoid venous damage. An obturator was then inserted 
to gently dilate the opening and minimize damage. Bimanual 
clot removal (from the deepest part first) was performed using 
manual and automated microsurgical instrumentation with 
meticulous hemostasis.

Thirty-nine patients were enrolled in the study; 46 percent of ICH 
involved thalamus and basal ganglia. The median ICH volume was 
36 cc with a median depth of 1.4 cm from cortical surface; median 
ICH score was 2. Median time from symptom onset to surgery was 
24.5 hours. Median GCS at presentation was 10 and postoperative 
GCS was 14 and was statistically significant. Ninety-five percent 
of patients had a clot reductions > 75. Half of the patients have 
a mRs < 2 at follow-up; 38 percent had mRS 4 or 5. There were 
minimal bleeding and infectious complications. 

Conclusion: MISPACE approach demonstrated an improvement 
in GCS post-operatively with few complications and no deaths 
in selected patients. Mortality seen in this study (0 percent) was 
lower than the predicted based on ICH score. Further investigation 
is necessary to determine how this technique can be generalized to 
improve outcomes in a larger population.

JOURNAL WATCH

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

Aimee Aysenne, 
MD

Chitra 
Venkatasubramanian, 
MBBS, MD, MSc
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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. NCS and Currents 
do not endorse any 
particular device.

Near-infrared spectroscopy (NIRS) is an optical technology 
based on differential absorption and scattering of near infra-red 
spectrum light (650 nm-900 nm). Cerebral oximeters calculate 
cerebral oxygenation using NIRS technology based on a modified 
light absorbent theory called the Beer-Lambert law whereby the 
amount of oxygen can be determined by how much light the 
substance absorbs. (1) 

Pulse oximeters use the same technology with the exception that 
pulse oximeter is able to isolate the arterial waveform and thus 
isolate the arterial O2; whereas cerebral NIRS provides an estimate 
of mixed arterial-venous O2. (2) 

Most of the commercially available NIRS devices use multiple-
source detector spectroscopy called spatially resolved spectroscopy. 
This technique can help determine regional cerebral oxygenation 
(i.e., concentration of oxygenated hemoglobin/concentration of 
total hemoglobin)(1) 

Baseline values of NIRS are determined in arbitrary units and 
relative NIRS values that can be trended visually over time. (2) 
The FDA has approved several NIRS devices for cerebral oximetry 
including: INVOS 3100®—(Somanetics Corporation, Troy, MI, 
USA), CAS Medical Systems (Branford, Connecticut) and Nonin 
Medical Inc. (Minneapolis). These devices have been approved 
for adjunct trend monitoring of regional hemoglobin oxygen 
saturation of blood in the brain or in other tissue beneath the 
sensor in patients at risk for reduced-flow or no-flow ischemic 
states and should not be used as the sole basis for diagnosis or 
therapy. In a white paper comparing four commercially available 
devices in 23 healthy volunteers and jugular venous O2 saturation, 
highlights difficulties in comparing measurements across different 
devices. 

Diffusion correlation spectroscopy (DCS) uses temporal 
fluctuations of NIR to measures cerebral blood flow. In DCS, a 
single wavelength coherent light is used and the wave fluctuations 
are detected by single photon detector placed at a distance of 
several cm from the source. The autocorrelation of fluctuations is 
analyzed in real time: Fast decays indicate living tissue with higher 
velocity particles such as RBCs, while slow decay indicates low 
blood flow or absence of blood flow. Both time detected by NIRS 
and DCS have been combined to monitor CBF and brain tissue 
oxygenation simultaneously. This approach can allow calculation 
of cerebral metabolism ratio of oxygen (CMRO2). 

NIRS in Neurocritical Care

Few techniques are available for continuous bedside monitoring 
for prevention of secondary neurological injury in patients. MAP-
ICP=CPP is a fundamental equation for neurocritical care. CPP 
provides a rough estimate of CBF; however, CBF is dependent on 
autoregulation. (1) NIRS and DCS can help understand changes in 
autoregulation and cerebral blood flow non-invasively. Although 
elegant algorithms have been recommended in anesthesia 
literature based on intra-operative monitoring studies among 
cardiac surgery (4) vascular surgery (5) patients, it is important 
to emphasize that for developing any such algorithms in 
neurocritical care patients, more data would be needed. Overall, 
trends would be more important than absolute values. 

In neurocritical care, NIRS has been studied in hematoma 
detection in TBI, and measuring relative cerebral perfusion in 
SAH and TBI patients. Intra-operatively, NIRS has been used as 
an adjunct for detecting neurological deterioration in patients 
undergoing carotid endartectomy. (Table 1) Applications of 
NIRS in neurocritical care rely on non-invasive, continuous 
waveform monitoring of attenuation of NIR light in one or more 
wavelengths from the surface of the head and up to a distance of 
a few centimeters deep. There are no absolute values of rSO2 that 
have been determined to be normal for healthy volunteers. Based 
on hemoglobin, as well as the blood flow, the cerebral oxygen 
extraction fraction (OEF) can be calculated. Usually, low rSO2 
indicates increased OEF due to decreased CBF (hypoperfusion), 
and high rSO2 indicates decreased OEF due to luxury perfusion. 
Although based on assumptions from PET studies, an rSO2 of 
approximately 66 percent should be seen in healthy brains. In 
vivo studies of volunteers have not been able to determine correct 
reference ranges for ischemia or normal brains. Using a threshold 
of 12-20 percent change in rSO2 from baseline rSO2 has been 
described in most observational studies to correlate with other 
physiological endpoints like decrease in brain tissue oximetry or 
jugular venous oximetry.(2)(6) 

Limitations:

• In vivo studies for rSO2 have not been able to determine 
correct thresholds for healthy volunteers and ischemic 
patients. 

• The signals detected from NIRS can be contaminated by 
ambient light if the probes do not adhere securely to the skin. 

• Oxygenation of the extra-cerebral tissues can influence 
measured signals originating from the brain. 

• There are multiple commercially available devices but the 
reported values of rSO2 may not correlate. Finally, there 
is no gold standard against which this technology can be 
compared.

Although some currently available non-invasive cerebral oximeters 
may be of clinical yield in identifying trend, they all have their 
own sources of potential error. Clinicians should be cognizant of 
their potential benefits as well as their potential sources of error 
and clinical limitations.

TECH CORNER

Tech Corner: Non-Invasive Cerebral Oximetry — 
So NIRS Yet So Far
By Fawaz Al-Mufti, MD, and Neha Dangayach, MD

Fawaz Al-Mufti, 
MD

Neha Dangayach, 
MD
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Application Parameters Evidence Comments

Hematoma detection Based on Optical Density- , a 
measure of light absorption by the 
tissues

In single center studies of 
adults and pediatric trauma 
patients, NIRS with 4-10 points 
of detection can be used as an 
adjunct to CT head

Can be used as a screening 
device in minor trauma. 
Portable hand-held devices 
are commercially available 
but not specific; and cannot 
be used in lieu of CT head

NIRS and perfusion in TBI, and 
SAH

Relative CBF NIRS and CTP-variable 
correlation in small studies

NIRS and Xenon CT have 
variable correlation in small 
studies

Trends rather than absolute 
values might help but more 
studies are needed

NIRS and ICP rSO2 No clear correlation in small 
studies

More studies are needed

NIRS and carotid endarterec-
tomy (CEA)

rSO2 Multiple studies, largest with 
n=594 reported a cut-off 
between 12-20% decrease from 
baseline rSO2 can be used as 
a reliable threshold for brain 
ischemia during ICA clamping

Can be used as an adjunct to 
EEG or SSEP during CEA

NIRS and vasospasm rSO2 Small observational studies, 
episodes of angiographic 
vasospasm may be related to 
reduction in rSO2

More data is needed

  

Table 1: Applications of NIRS in Neurocritical Care (1)(5)(2)
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Wake Forest Baptist Medical Center built a 24-bed neuro ICU in 
2016 to accommodate a growing census and acuity of patients 
housed in the older 11-bed ICU that was an open bay design 
with limited space or privacy for family presence. In addition to 
learning from designs of other new ICUs built across the country, 
the hospital leadership partnered with former patients and family 
members to understand their perspective and experiences in 
care. The new unit design incorporated their feedback to ensure 
we created a healing, nurturing environment that highlight the 
advancements in critical care technology as well as our emphasis 
on patient and family centric care.

The unit provides several accommodations that encourage family 
presence and participation in patient care. A common family 
lounge provides eating space, lockers, showers, a kitchenette, 
a washer/dryer and other amenities for families and caregivers 
of patients. This allows for families to have some normalcy in 
their life if they are anxious about leaving the premises. Two 
conference rooms are built for private discussions with family 

with teleconference and audiovisual capabilities to allow sharing 
important medical information with family long distances away 
and sharing images and pertinent information from medical 
records to help them understand the complexities of neurocritical 
care issues such as stroke, hemorrhage, seizures or surgery. 

The clinical areas populate the periphery of the unit allowing 
natural sunlight in each patient room. Each room also has a built-
in shower and a sofa that is transformed into a sleeping couch 
at night for family present within the patient room. Ambient 
lighting in the rooms is intensity controlled, limiting bright light 
only for procedures. The acoustics of the room allow minimal 
dispersion of noise from alarms in between neighboring rooms. 
Such strategies prevent circadian rhythm disturbances and serve as 
delirium prevention strategies. 

For clinical providers, the unit provides latest infrastructure for 
nursing and respiratory care that improves patient care as well as 
provider wellness. Three hundred sixty degree “booms” in each 
room provide all electronic, nursing and gas connections. These 
can move around the bed and avoid any connections for wires, 
lines and tubing to the walls enabling the nurses to efficiently 
care for patients. Infection prevention strategies like copper-
enhanced surfaces eliminate bacteria and reduce hospital acquired 
infections. Ceiling lifts in each room allow efficient and safe early 
mobilization of each patient. 

A nursing station between each pair of rooms is equipped with 
computers and paired live monitors. This allows nursing staff to 
keep a close eye on both patients while charting. With the unit 

Wake Forest 
Neuro ICU Brings 

Innovation in 
Simulation in 

Testing a New ICU 
 By Aarti Sarwal, Janet Crumpler and Terri Gordon

Aarti Sarwal Janet Crumpler Terri Gordon
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hallways spanning one quarter of a mile and 36,000 square feet, 
double padded surface floors protect feet during walking. Separate 
clinical areas like an ICU workroom, a staff lounge, two academic 
conference rooms and call rooms allow clinical providers working 
facilities to incorporate academic activities and personal wellness 
into day-to-day clinical care within the premises of the unit. A 
designated staff respite room for non-physician staff with attached 
showers allows nurses, respiratory therapists and nursing assistants 
to take a break on a busy day. 

The move into the newly built unit brought several new 
technological features and created the need for new workflows 
for daily patient care activities. While the training for new 
technology is standard practice for clinical providers, Wake 
Forest neuro ICU took innovation to a new level and created a 
systemized program to test the new clinical facilities and train 
the providers for using the new space. A three-stage simulation 
program was designed with multidisciplinary team input. Real 
clinical providers participated in these scenarios in their real 
clinical roles with high-fidelity simulators or standardized 
patients used to create clinical situations.

The first stage was built in a “scavenger hunt” approach to train 
providers in “where is what?” for their relevant clinical needs. A 
labeled colored map of the unit was created with an “operation 
manual” of the new unit and a fully staged patient room with 
self-guided tours to familiarize providers with new workflow and 
equipment. 

The second stage of simulation tested the ergonomics of a 
patient room with regard to provider and equipment workflow 
in an acute clinical crisis. A high-fidelity simulation was used 
to create an acutely deteriorating patient progressing to cardiac 
arrest requiring escalating need for equipment like airway, code 
and vascular access carts. 

The third stage was conducted with several clinical scenarios 
in series using actors as standardized patients and high-fidelity 
simulation to create a “typical busy in the neuro ICU.” These 
scenarios captured major high-risk events like ED to ICU 
admission with neurological change during transit, acutely 
seizing patient requiring pharmacological management and 
patients having an acute ICP crisis with need for airway, external 
ventricular drainage and emergent neuroimaging. All healthcare 
systems that are integrated into routine clinical care like pager 

systems, ASCOMs, medical records; pharmacy dispensing, 
environmental services, bed assignment and triage were tested 
as a part of this final stage. The “presence and recognition” 
of the unit and designated patient space was verified in all 
electronic environments. A multidisciplinary team including 
clinical providers and representatives of hospital systems like 
risk management, triage coordinators, facilities and planning, 
information technology, etc. participated as observers. 

Each stage of simulation was followed by a debriefing that 
allowed an open forum of discussion of observations, concerns 
identified and suggestions for improvements by observers as well 
as participants. Several safety and workflow issues were identified 
and addressed prior to the actual move. This led to a much safer 
and efficient move into the new unit. 

The new unit recently celebrated its first year anniversary in 
February 2016. We continue to build a committed and confident 
neuro ICU program with several new additions to our unit 
including nurses, neurointenvists and advance practice providers. 
Simulation, quality improvement and clinical research are now 
closely knit into our academic program. We are proud of how far 
we have come. We hope to continue providing excellent clinical 
care to our patients in a manner we will like our family members 
to be taken care of. 

We would love to share more details about our simulation 
program or opportunities for employment. Please contact us: 

Aarti Sarwal, Medical Director, email: asarwal@wakehealth.edu

Janet Crumpler, Clinical Nursing Manager, email: jcrumple@
wakehealth.edu

Wake Forest Baptist Medical Center is a comprehensive stroke 
center with a level 1 trauma center and a growing neurosciences 
program that provides all subspecialty support in neurological and 
neurosurgical care of patients. 

The new neuro ICU was built with several patient- and family-
centric features in spacious private rooms and hallways. Several 
enhanced features like booms and ceiling lifts help provide 
infrastructure for all nursing and respiratory care. Calm colors and 
artwork of natural scenes from around North Carolina create a 
nurturing, healing and peaceful environment.
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The neuro ICU celebrated its first year anniversary in February 
2017. The unit holiday card celebrated the hard work and 
camaraderie of the staff members in helping continue to build a 
strong program and an innovative new unit.

Wake Forest Baptist Team using high-fidelity simulation in neuro 
ICU to teach airway management and cardiac resuscitation in 
patient rooms with real staff and real equipment 

Aarti Sarwal MD, medical director, Janet Crumpler RN, MSN, 
CNRN, clinical nursing manager, and Terri Gordon RN, BSN, CCRN, 
clinical nursing educator work in the Wake Forest neuro ICU in North 
Carolina and are all invited guest writers for Currents.
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Music and medicine have a unique synergy. 
While it may seem obvious that music 
is concerned primarily with the art of 
communication, it has taken me years of 
clinical practice to realize that one of the 
hallmarks of medicine is not only about 
the science of healing but also the art of 
communication. Communication — being 
able to reach out and touch someone’s 

life particularly at its most vulnerable — is perhaps what drew 
me most toward critical care medicine while I was training in 
neurosurgery in Sydney, Australia. 

As I write this en route to attending the prestigious Van Cliburn 
International Piano Competition in Fort Worth, Texas (now in 
its 15th edition), and while listening to J.S. Bach’s Partitia No. 5, 
BWV829 being performed with masterful artistry by Igor Levitt, I 
reflect on my time spent visiting one of the newest neurocritical 
care units in the country. 

The Wake Forest Baptist Hospital neuro ICU is a 24-bed, state-of-
the-art unit that treats patients not only with the highest fidelity 
but also takes patient care and safety very seriously. In addition 
to building a new unit several innovations in clinical workflow 
with the prime objective to achieve excellence in patient care 
have been instituted by the hospital, including what it calls a 
daily safety check-in. This is a multidisciplinary huddle, with staff 
representation from all departments, that meets in a central hub of 
the hospital for 20 minutes every morning, 365 days a year — an 
outstanding quality assurance initiative!

Wake Forest is also renowned for its history in ultrasound 
education and innovation including the neuromuscular, 
transcranial doppler (TCD) and ICU ultrasound courses. These 
courses attract scores of neurologists and critical care physicians 
from all across the globe every year. The neuromuscular 
ultrasound course, which I had the privilege of participating 
in as an honorary attendee, covers ultrasound applications of 
imaging neuromuscular structures in motor neuron disease, 
muscular dystrophy and chronic inflammatory demyelinating 
polyneuropathy (CIDP) for both diagnostic and prognostic 
purposes. A notable inclusion is a lecture on neuromuscular 
ultrasound for the evaluation of the diaphragm by Aarti Sarwal, 
MD, the medical director of the Wake Forest neuro ICU and a 
passionate educator abounding with energy and enthusiasm. 
While ultrasound is an established modality for imaging the 
heart and lung in the critical care setting, it is also a novel and 
emerging modality for assessing the structure and function of the 
diaphragm, particularly in the context of respiratory failure. 

Learning to perform ultrasound can be considered an art, like 
learning to play the piano. It takes time, devotion and practice. 
However, it is accurate, reproducible and relatively easy to 
learn, says Sarwal. She is currently focussing her research on the 
potential utility of diaphragmatic ultrasound to predict weaning 
failure in critically ill patients on mechanical ventilation. Sound 
waves put to clinical use in the ICU. Where art meets science!

Andrew Cheng, MD, is a staff intensivist at St. George Hospital, the 
major teaching hospital in Sydney for the University of New South 
Wales, with clinical focus in neurocritical care. His research interests 
include temperature management in acute brain injury. Cheng and  
his colleagues are organizing the eighth International Hypothermia  
and Temperature Management Symposium to be held in Sydney on  
Aug. 28-30, 2018.

Long ways from Sydney but close to my passion! Enjoying classical 
piano at the 15th Van Cliburn International Piano Competition in 
Fort Worth, Texas.

Aarti Sarwal, MD, gave me the tour of the old neuro ICU at Wake 
Forest Baptist Health Center. Wake Forest became an enriching 
detour on my travels to the Cliburn festival. 

Wake Forest Neuro ICU: Impressions 
of a Visiting Professor
By Andrew Cheng
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As of March 12, NCS has contracted management services with 
SmithBucklin in Chicago. SmithBucklin has 65 years of experience 
in serving independent, nonprofit organizations, including more 

than 30 other healthcare-related societies. We are excited to move 
forward with them to achieve our strategic plan’s goals. Meet the 
team below! 

Meet Your NCS Headquarters Team

Dale West,  
Executive Director 
DWest@ 
neurocriticalcare.org

Nicole McKenna,  
Events Sr. Associate 
nmckenna@
neurocriticalcare.org

Becca Stickney,  
Director of Programs 
BeccaStickney@
neurocriticalcare.org

Tissy Greene, Operations 
Sr. Coordinator 
TGreene@
neurocriticalcare.org

Jennifer Kasowicz, 
Marketing Sr. Manager 
JKasowicz@
neurocriticalcare.org

Connie Hayden,  
ELNS Coordinator 
conniehayden@
neurocriticalcare.org

Molly Moran,  
Education Coordinator 
mmoran@
neurocriticalcare.org

Amanda O’Kane, 
Marketing Manager 
AOKane@
neurocriticalcare.org

Sara Memmen, Education 
and Communications 
Coordinator 
saramemmen@
neurocriticalcare.org

Rakela Miller,  
Operations Associate 
rmiller@ 
neurocriticalcare.org

Alexa Schlosser, Editorial 
Sr. Coordinator 
aschlosser@
neurocriticalcare.org

Ellie Hurley,  
Events Director 
EHurley@
neurocriticalcare.org

Hayley Feichter,  
Marketing Sr. Associate 
hfeichter@
neurocriticalcare.org

Jackie Janus,  
Events Manager 
jjanus@ 
neurocriticalcare.org

Alexia Malamis, 
Accounting Sr. Manager 
amalamis@
neurocriticalcare.org 

Erin DeFouw,  
Events Sr. Coordinator 
edefouw@
neurocriticalcare.org

Violet Szczebak, 
Accounting Manager 
VSzczebak@
neurocriticalcare.org
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N E U R O C R I T I C A L  C A R E  C L A S S I F I E D S

Job Opportunities  
(as of June 5, 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

Faculty in Neurocritical Care, Cedars-Sinai 
Medical Center 
Contact: Axel Rosengart, MD, PhD, 
MPH, Academic.Recruiting@cshs.org 

Faculty Neurointensivist, Stanford 
University - School of Medicine 
Contact: Haihong Nguyen,  
haihongn@stanford.edu 

Connecticut

Neurointensivist, Yale University 
Contact: Kevin Sheth, MD, Chief, 
Neurocritical Care,  
kevin.sheth@yale.edu 

Neurocritical Care Fellowship, Yale 
University 
Contact: Cathy Corso, 
cathy.corso@yale.edu 

Florida

Critical Care Neurologists, 
Comprehensive Stroke Centers in 
Palm Beach, Miami, Fort Lauderdale, 

Tenet Hospital System Advanced 
Neuroscience Network  
Contact: Lane Mitnick, lane.mitnick@
tenethealth.com

Physician Assistant or Nurse Practitioner, 
Shands at the University of Florida; 
Neurointensive Care Unit 
Contact: Katharina Maria Busl, 
katharina.busl@neurology.ufl.edu 

Illinois

Neurocritical Care Physician, Loyola 
University Medical Center 
Contact: Jose Biller, jbiller@lumc.edu 

Massachusetts

Neurointensivist, Baystate Medical Center 
Contact: Kristin Richard, kristin.
richard@baystatehealth.org 

Neurosciences Critical Care Advanced 
Practitioner, Baystate Health 
Contact: Kristin Richard, Kristin.
Richard@baystatehealth.org 

Missouri

Neurointensivist, Washington University 
School of Medicine 
Contact: Salah G. Keyrouz, 
salahkeyrouz@hotmail.com

North Carolina

Neurocritical Care Faculty, Wake Forest 
School of Medicine  
Contact: Brenda Moore, brmoore@
wakehealth.edu 

Wisconsin

Neuro intensivist, Aurora Medical Group 
Critical Care Service 
Contact: Rehan Sajjad, Rehan.sajjad@
aurora.org

Wonderful Midwest Inpatient Neurology 
Opportunity, Marshfield Clinic 
Contact: LaVonne Krasselt, krasselt.
lavonne@marshfieldclinic.org 
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