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Dear Colleagues,

I would like to welcome you to the second 2018 issue of Currents, 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 Boca Raton, Florida, from 
Sept. 25-28. The theme of the 2018 annual NCS meeting will underscore the 
cultural and language diversity of our members. For the first time, we will have 

sessions in various languages, including Japanese, Portuguese and Spanish. Speakers will have the 
freedom to express their thoughts and opinions in their native languages. To learn more about 
these sessions, please check out the president’s article on the next page. 

In this issue, I would like to introduce Yasser Abulhasan, chairman of the Neurocritical Care-
MENA Chapter of the International Pan Arab Critical Care Medicine Society (IPACCMS), who 
joined our Currents editorial team. Please share any interesting Middle East- and Africa-related 
publications with him at Yasser.abdulhasan@hsc.edu.kw. To learn more about the neurocritical 
care experience in the Middle East, please refer to Yasser’s article on page 25.

As we continue the mission of expanding this quarterly magazine with a focus on actively growing 
our national and international readership, in this issue we also covered many other neurocritical 
care international experiences: “The Evolution of Neurocritical Care in the Philippines” by Joanne 
Robles and Geraldine Siena L. Mariano (Page 27); Australia and New Zealand by Andrew Udy 
(Page 23); and neurotrauma and critical care in Tanzania by Faheem Sheriff and Halinder Mangat 
(Page 28), which I found all very inspiring. Our plan for 2018 is to carry on the global newsletter 
success, maintain its valuable, scientific and educational content. Remember, it’s all about 
teamwork, so please stay involved! 

In this issue of Currents, the editor of the Residents & Fellow section, Jennifer Kim, and her team 
are excited to share a four-article series offering career advice, from applying to fellowship to 
becoming a leader in neurocritical care. Don’t miss out the opportunity to learn more about 
neurocritical care fellowship matching (Page 12), securing your ideal first job (page 13), how to 
flourish as a young attending (page 15), and how to climb up the ladder (page 17). 

In addition to our regular columns, this issue of Currents features many motivating news articles 
that I highly recommend, including the “Withdrawal of Care: Who Decides? A Comparison of US 
and UK Cases” by Piotr Tekiela, Lauren Ottenhoff and Michael Schneck. 

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 was taken by me of Christ the Redeemer during the joint NCS meeting 
in Brazil in May 2018, which has become a cultural icon of both Rio de Janeiro and Brazil. I 
highly recommend visiting. The statue was created by French sculptor Paul Landowski and built by 
the Brazilian engineer Heitor da Silva Cost between 1922 and 1931 at the peak of the 2,300-foot 
Corcovado Mountain in the Tijuca National Park overlooking the beautiful city of Rio de Janeiro. 

We are so excited to celebrate the 16th anniversary of NCS and hope that we’ll be seeing you there!

 

Saef Izzy, MD
Editor-in-Chief

Note from the Editor
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Here’s a question for you: Where do you see NCS going in the next 10 
years? We are in our 16th year and have grown to the point of needing 
many resources and volunteer leaders to successfully achieve our mission. 
Are you willing to help make NCS stand out among the crowd? I challenge 
each of you to be an advocate for our society. Spread the news about NCS 
accomplishments, educational materials and, of course, our annual meeting 
every time you give a professional lecture; bring a new multidisciplinary 
colleague to the annual meeting and encourage them to join NCS; and 
suggest new ideas, research and professional collaborations with other 

professional societies to help NCS become a world-renowned neurocritical care organization by 
2027! It takes a village, but I know we can do it! 

Advocacy starts with membership, so please remember to renew your membership (which ended 
in May) if you have not already done so. Members receive many discounts, including ENLS, 
educational products, continuing education and annual meeting registration. At the Boca Raton 
annual meeting, we will be offering one-day rates as well, so if you forgot to schedule yourself off 
for the meeting this year, we still have an option for you. 

NCS is dedicated to the 2018 Annual Meeting theme, “Neurocritical Care Without Borders,” and 
has invited 14 international faculty to present the following sessions in their native language 
(translation will be available):

• “From Terrorism to Complementary Medicine,” presented in Japanese

• “Stroke in Low and Middle-Income Countries: From Clinical Trials to Real Life 
Management,” presented in Portuguese

• “Challenges of Neurocritical Care Practice in Latin America: Leaving Colonialism Towards 
High-Impact Scientific Production,” presented in Spanish

Collectively, these sessions will discuss complementary and alternative medicine, performing 
thrombectomy in developing countries, sepsis in stroke patients, lack of medications and copied 
medications, traumatic brain injury and more. I hope to see many of our global partners and 
their multidisciplinary teams at this year’s meeting!

WINCC (Women in Neurocritical Care) will be hosting a very exciting program, as well. (Yes, 
guys, you are invited, too!) This year’s session is titled “Implicit Bias in Healthcare and Medical 
School Admissions” and our expert speaker will be Quinn Capers, IV, MD, FACC, associate dean 
for admissions at The Ohio State University College of Medicine. Please be sure to check out the 
full program online. 

As you can see, big thing are in the works for this year’s meeting! Other NCS collaborative 
projects are moving ahead, and there is more great news to come; check out my message in the 
President’s Update e-newsletter in July to hear all about it. 

Finally, I would like to say that I am so honored to be part of such a welcoming and supportive 
society that pulls together to accomplish great things! Our volunteers, board of directors and 
executive committee have been completing projects and grasping opportunities behind the scenes 
that continue to make NCS better and better for all of our members. I would like to thank you all 
for volunteering your time and talent to push NCS forward! 

Sincerely,

Gretchen M. Brophy, PharmD, BCPS, FCCP, FCCM, FNCS

Officers
Gretchen M. Brophy PharmD, BCPS, 
FCCP, FCCM, FNCS, President

Jose I. Suarez MD, FNCS,  
Vice President

Mary Kay Bader, RN, MSN, CCNS, 
FNCS, FAHA, Treasurer

Wade Smith, MD, PhD, FNCS, 
Secretary

Michel T. Torbey MD, MPH, FAHA, 
FCCM, FNCS, Immediate  
Past President

Board of Directors
Jordan Bonomo
Marion Buckwalter, MD, PhD
Guadalupe Castillo-Abrego, MD
Jennifer Ann Frontera
Theresa Human, PharmD, PhD,  
BCPS, FNCS
Nerissa U. Ko
Pedro Kurtz
John J. Lewin III, PharmD
Sarah Livesay
Chad Michael Miller, MD
Paul A. Nyquist, MD
Kristine H. O’Phelan, MD
Soojin Park
Fred Rincon
Kevin Navin Sheth
Lori Shutter, MD
Susan Yeager, NP, RN

Executive Director
Sharon Allen

Editor-in-Chief 
Neurocritical Care
Michael Diringer, MD

Neurocritical Care Society
330 N. Wabash Ave., Suite 2000
Chicago, IL 60611
Phone: (312) 321-5159
Fax: (312) 673-6759
Website: www.neurocriticalcare.org
Email: info@neurocriticalcare.org

NCS Leadership 
2017-2018

PRESIDENT’S COLUMN

3



 The fifth Neurocritical Care Research 
Conference: The Future of Neurocritical Care 
Research—Looking for a Blue Ocean will be 
co-located with the 16th annual meeting of 
the Neurocritical Care Society (NCS) at the 
Boca Raton Resort & Club in Boca Raton, 
Florida, on Sept. 25, 2018. The Neuroscience 
Center at the CHI Baylor St Luke’s Medical 
Center in Houston, Texas, has committed 

funds to partially support this symposium. The symposium is 
unique in that it will provide a forum to present and discuss the 
problems and opportunities confronting the field of neurocritical 
care (NCC) research and the Neurocritical Care journal currently 
and in future years. There is a need to challenge the status quo 
in an effort to think deeply about the changes that are coming 
and the changes that need to come to the field of NCC research 
and the Neurocritical Care journal. Such changes may include 
the search for alternative funding sources, the creation of novel 
collaborations with untapped sources, development of novel data 
collection methods and interpretation, and the incorporation of 
ideas foreign to the field of NCC but which have proven successful 
elsewhere. This symposium will consist of three scientific sessions: 
1) special lectures; 2) working group presentations; and 3) a jury 
presentation. The session brings together invited experts from all 
areas of neurocritical care research. We anticipate approximately 
200 attendees.

The fifth Neurocritical Care Research Conference is timely 
and will bring together a diverse group of multiprofessional 
NCS members with a common interest in understanding and 
advancing research in NCC. The conference faculty will be divided 
into four groups: three working groups and a jury. Four months 
prior to the symposium, the groups will separately use various 
ideation techniques including the Blue Ocean Strategy (Kim WC, 
Mauborgne R. Blue Ocean Leadership. Harvard Business Review, 
2014) and John Mullins’ approach to innovative ideas (Mullins J. 
The New Business Road Test: What Entrepreneurs and Executives 
Should Do Before Launching a Lean Start-up (4th Edition). 
Financial Time Press, 2013). The ideation will be supported by a 
variety of brainstorming techniques such as brain mapping, the 
five whys, cause-and-effect diagrams and scenario analysis. The 
groups will receive literature regarding these techniques prior 
to the first meeting and structured webinars will be presented 
by a facilitator with expertise in the teaching of innovative ideas 
in an academic environment. Participants will be exploring the 
techniques proposed by the Blue Ocean Strategy in the broadest 
possible sense and will answer the following questions: Which 
of the factors (questions, techniques, paradigms) that the NCC 
research community takes for granted should be eliminated; 
which factors should be reduced below the current research 
standard or expectation; which factors should be raised above 
the current standard; and which factors should be created that 
the field has never offered. In addition, the working groups will 
consider John Mullins’ description for innovative ideas including: 
1) Opportunities created by current trends in society;  
2) Opportunities found by living and experiencing the NCC 
scientist path to successful funding (“customer problem”);  
3) Opportunities created through scientific research; and  
4) Opportunities proven elsewhere that we can pursue in NCC 

research field. Furthermore, participants also will examine which 
technologies may have reached their scientific limits (the S-curve). 

All these techniques have, at their core, the idea that the 
status quo needs to be questioned and challenged. In his 
book, A More Beautiful Question, Warren Berger writes that 
to produce change, requires the following: person encounters 
a situation that is less than ideal: asks Why; person begins 
to come up with ideas for possible improvements/solutions— 
with such ideas usually surfacing in the form of What If 
possibilities; and person takes one of those possibilities and 
tries to implement it or make it real: this mostly involves 
figuring out How. 

Each group will meet regularly via teleconferences to develop a 
“strategy canvas” and recommendations that will be presented at the 
conference. These recommendations will be scored live by a select 
jury and all of the symposium attendees. This conference also will 
provide a unique opportunity for invited trainees, junior faculty and 
other scientists to interact with senior investigators in the field of NCC 
research. Field notes (minutes) will be kept for all teleconferences prior 
to the symposium. All presentations will be video-taped and presented 
on the NCS website for general public access.

 At the conclusion of the conference, participants (and the NCC 
research community as a whole) should be able to:

1. Challenge the current state of affairs in the field of NCC— 
small things and large.

2. Understand the importance and opportunities for NCC 
research.

3. Imagine a set of possible futures and future areas of work.

4. Discern a path to follow to enhance opportunities for NCC 
research. 

Participation is by invitation only. If you’d like to be added 
to the invitation list, please send us an email at info@
neurocriticalcare.org with the subject line: “Request for invitation 
to the Fifth Neurocritical Care Research Conference.” We have 
limited seating and spaces will be allocated on a first come, first 
served basis. We look forward to having a great attendance to 
help us shake things up.

Organizing Committee

Eusebia Calvillo, RN (Johns Hopkins University School of 
Medicine, Baltimore, MD)

Susanne Muehlschlegel, MD, MPH (the University of 
Massachusetts Medical School, Worcester, MA

DaiWai Olson, RN, PhD (UT Southwestern University in Dallas, TX)

J Javier Provencio, MD (University of Virginia, Charlottesville, VA)

Jose I Suarez, MD (Johns Hopkins University School of Medicine, 
Baltimore, MD)

Chethan P Venkatasubba Rao, MD (Baylor College of Medicine, 
Houston, TX)

Paul Vespa, MD (UCLA, Los Angeles, CA) 

The 5th Neurocritical Care Research Conference:  
Can We Create a Blue Ocean for NCS Research?
By Jose I. Suarez, MD

RESEARCH CORNER
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NCS 15th Annual Meeting theme was “It Takes a Village.” We 
saw the theme coming in action as it literally took a village to 
pull through 12 workshops at the beautiful Waikoloa Beach 
Resort. Pre-conference workshops are an important part of our 
members’ learning experience and require a year-long preparation 
of multiple teams coming together. Workshops receive immense 
positive feedback due to their hands-on nature and ability to 
receive up-close learning experience from experts about practical 
management issues. The 2017 conference was no different. The 
pre-conference workshops were again a success, with over 230 
people participating. Facilitators were applauded for excellent 
teaching and knowledge skills, and hands-on sessions were 
reported to be extremely helpful in the feedback received from 
attendees. What follows is a brief synopsis to make our members 
aware of the learning opportunities available through these 
sessions. Please make sure to mark your calendars for this year’s 
Annual Meeting, Sept. 25-28 in Boca Raton, Florida. 

David Hwang directed “Prognostication, Communication and 
Shared Decision Making: Palliative Care in ICU.” He was joined 
by a unique group faculty from a wide range of backgrounds. The 
group covered palliative care needs in severe acute brain injury, 
pitfalls in neuro-ICU prognostication, discussing prognosis with 
surrogates and shared decision making in the neuro-ICU. This 
workshop provided a live session with a “patient’s family” that 
was deemed invaluable in the feedback provided by the attendees. 
There were both didactic and interactive sessions focused on 
incorporating principles of palliative care and shared decision 
making into neurocritical care focusing on proper timing and 
triggers for palliative care consultation, common pitfalls when 
formulating and discussing prognosis for patients, and the use of 
formal decision aids. While this workshop is rotating off this year, 
look for this topic to be covered in the conference symposiums 
and in future years’ workshops.

Eric Rosenthal and Brad Kolls led two workshops on critical 
care EEG to cover basic and advanced interpretation of EEG 
in the neuro-ICU. Eric was joined by teaching faculty who 
covered Normal and Interictal EEG, Quantitative Basis of EEG 
Trend Monitoring, Ictal-Interictal Continuum and Ictal Patterns 
in Seizures and Status Epilepticus. This ICU EEG workshop 
taught fundamentals through didactic sessions and hands-on 
experience on normal, ictal, interictal, status epilepticus and 
artifactual EEG patterns. The faculty taught the American College 
of Neurophysiology Society Critical Care EEG Terminology and 
quantitative EEG trends to screen for seizures and ischemia. 
Participants then placed this knowledge into action, rotating 
through workshop stations to get hands-on experience reviewing 
case studies. Experts went over practical implementation of 
quantitative EEG monitors, prognostication using EEG, new 
standards for continuous monitoring of delayed cerebral ischemia 
in subarachnoid hemorrhage, and emerging applications of ICU 
EEG. They expanded the scope of learning to quantitative EEG 
methods, depth EEG recording, cortical spreading depolarization, 

and management of complex ICU cases including refractory status 
epilepticus. Attendees got a hands-on opportunity to explore ICU 
EEG devices and quantitative EEG systems and ask questions of 
the faculty who use these systems on a daily basis. This workshop 
was supported by Corticare, Moberg ICU Solutions Nihon Koden 
and Persyst Inc. This year, the critical care EEG workshops will 
merge under the directorship of Eric Rosenthal.

The Transcranial Doppler offering was incorporated into the 
workshops last year, and was expanded to offer hands-on skills 
sessions in addition to two full days of coursework in preparation 
for board certification. This workshop was expertly directed by 
Andrei Alexandrov. The didactic portion provided a review of 
applied ultrasound physics principles, cerebral and systemic 
hemodynamics as used in transcranial ultrasound assessment 
in critical care. The faculty helped attendees navigate through 
challenges of setting up a neurosonology program in the neuro-
ICU, reviewed complete TCD protocols for SAH and stroke, and 
discussed the evidence supporting TCD monitoring for various 
clinical indications. There were interactive case presentations 
of TCDs in the ICU. The four-part session was designed so that 
participants could take them separately or sequentially; taking 
all four half-day sessions provided credits required for the ASN 
Neurosonology certification. This workshop was supported by 
Rimed and Compumedics DWL, Andrei Alexandrov will be 
bringing this workshop back this year with hopes of strengthening 
the educational opportunities for neurosonology education for 
our members. 

Critical care ultrasound has become a required skill in the modern 
ICU. An industrious group of faculty led by director Aarti Sarwal 
came from a wide range of backgrounds helped attendees get 
exposure to learning point of care ultrasound (POCUS) as part of 
the Critical Care Ultrasound workshops. This daylong workshop 
taught skills using ultrasound in the clinical evaluation and 
management of a critical care patient. High-yield didactics and 
faculty supervised hands-on scanning stations with live models 
trained attendees to perform POCUS independently. Attendees 
learned the finer points of ultrasound knobology, point of care 
echocardiography, lung ultrasound, abdominal exam using the 
FAST protocol, inferior vena cava measurements, optic nerve 
sheath sonography, and review of resuscitation and evaluation 
algorithms for shock, respiratory distress and volume assessment. 
The afternoon workshop built on the basic ultrasonography skills 
to learn clinical goal directed scanning with review of pathology. 
This workshop was supported by Fujifilm Sonosite Inc., which 
provided machines for skill stations. This workshop will return 
this year under the directorship of Jose Diaz-Gomez.

It Took a Village: Highlights of the Workshops at the 
NCS 15th Annual Meeting and What You Can Expect 
This Year
By Aarti Sarwal, Soojin Park and Jordan Winn

Aarti Sarwal Soojin Park Jordan Winn
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Neeraj Badjatia led a workshop to teach Advanced Hemodynamics. 
This workshop focused on the use of hemodynamic physiology 
and therapy to provide optimal outcomes in TBI/Stroke/ SAH 
patients with acute lung injury/ARDS and covered pulse contour 
analysis with continuous cardiac output monitoring using PiCCO 
and FloTrac, Non-Invasive Advanced Hemodynamic Monitoring 
(NICOM). The emphasis was on cerebral perfusion optimization, 
pharmacology and fluids in neurocritical care. The workshop also 
covered hemodynamic therapy of the brain dead organ donor to 
increase organ yield in these physiologically complex patients. The 
“physiologic optimization program” was used to review real case 
interactive simulation sessions in enhancing the understanding of 
hemodynamics in neurocritical patients. The attendees found the 
presentation and group sessions very helpful. This workshop was 
supported by Cheetah Medical, Edwards LifeSciences and Getinge. 
This year’s workshop, under the continued directorship of Neeraj 
Badjatia, will bring more of this hand on experience to give an 
opportunity to our members in becoming experts in resuscitation. 

There are practical challenges in the acquisition, integration and 
interpretation of multimodal monitoring data. Soojin Park led 
the faculty team in the Applied Neuromonitoring workshop to 
teach the attendees on how to overcome the technical hurdles to 
the effective use of multimodal monitoring data comprising of 
cerebral hemodynamics and EEG in multimodality monitoring 
with emphasis on data exploration, and high resolution data 
acquisition. This workshop provided a stepwise approach to the 
practical implementation of managing and visualizing the data 
from a multimodal neuromonitored patient, established through 
real cases. There were facilitated computer skills sessions, to 
introduce ICM+ software, CNS reader and R studio. The attendees 
applauded this as a very well prepared session as the required 
software and example data was provided as a download ahead 
of the workshop on as a USB drive at the start of the conference. 
This inaugural offering benefited from the generous support of 
many industry partners, including Ornim Medical, Compumedics 
DWL (TCD), Delica/Multigon (TCD), Moberg ICU Solutions, 
Raumedic (PTO), Integra Lifesciences (ICP), Sophysa (ICP), Nonin 
Medical (NIRS), and Hemedex (Bowman Perfusion Monitor). This 
interesting workshop will return this year under the continued 
directorship of Soojin Park. 

An NP student attending the Advance Practice Providers workshop 
directed by Susan Yeager commended the tremendous amount 
of practical knowledge learned in this workshop. The workshop 
was notable for the faculty’s passion for the field of neurocritical 
care and their clinical expertise. The program is designed to 
stretch APPs clinically and professionally helping them walk away 
from a mental workout with new knowledge and skills that can 
be directly applied to their clinical practice. This year will bring 
back this workshop (under the direction of Lori Madden) geared 
toward any advanced practice provider (e.g., nurse practitioner, 
clinical nurse specialist or physician assistant) who is interested in 
taking their practice to the next level.

Course director Ines Koerner put together a Ventilation 
Management and Bronchoscopy workshop. This was a combined 
workshop focusing on different aspects of mechanical ventilation 
and hands-on teaching of bronchoscopy. The didactics on 
ventilation management used the audience response system to 
foster participation, and generated lots of discussion. A flipped 
classroom model was utilized for teaching bronchoscopy, with 
active learners having reviewed the didactic material (videos and 
online simulator) before the meeting. The workshop time was 
spent in facilitated hands-on experience. There was a broad range 
of experience levels, and the faculty expertly endeavored to offer 
an experience to suit everybody. The workshop was made possible 
through the generous support of 3D Systems, Halyard Health and 
Storz. This workshop will return this year under the continued 
directorship of Ines Koerner, with a change in focus to basic airway 
and bronchoscopy to meet popular demand.

An always popular and up-to-date offering, the pharmacotherapy 
workshop did not disappoint. Director Jason Makii conducted 
the Neurocritical Care Pharmacotherapy workshop. This course 
covered the hottest topics in neurocritical care pharmacotherapy. 
Expert pharmacists discussed therapeutic controversies, 
challenging patient populations and innovative practices in a case-
based learning environment. This workshop will return this year 
under the continued directorship of Jason Makii.

Intracranial Monitoring is a perennial favorite and was directed 
this year by Josh Meadow. This workshop provided the 
opportunity for attendees to learn to drill and insert various 
intracranial monitors with facilitator guidance. There was didactic 
teaching on indications for monitors, best anatomical approaches 
to guide insertion and tunneling, troubleshooting procedures and 
removal of intracranial monitoring devices. Attendees also received 
teaching on data interpretation for brain tissue oxygen monitors, 
cerebral blood flow monitoring and cerebral microdialysis. The 
workshop was generously supported by Hemedex (Bowman 
Perfusion Monitor), Integra Lifesciences, MDialysis and Raumedic. 
It will return this year under the directorship of Amedeo Merena. 

The Essential Skills of Running a Neuro-ICU workshop led by 
director Kristine O’ Phelan taught attendees all the skills needed to 
run a successful neuro-ICU. Faculty with a track record of setting 
up successful units across the country shared their perspectives on 
budgets, staffing, models, collaboration, negotiation and conflict 
resolution. Many attendees applauded the ample access to the 
presenters and the informal discussion that allowed them to 
share or interact with each other and learn. While this workshop 
is rotating off this year, look for this topic to be covered in the 
conference symposiums and in future years’ workshops.

This year, the theme of the Annual Meeting is “Without Borders,” 
with a focus on multidisciplinary groups and international 
participation, and the conference will be held in Boca Raton, 
Florida. Our pharmacotherapy and advanced practice providers 
workshops are expanding, and we are introducing several new 
offerings. There will be a workshop geared toward “Building 
a Quality Improvement Program in the NICU” directed by 
Debra E. Roberts and Casey Maureen Olm-Shipman. To amplify 
the partnership with the international COSBID group, whose 
conference will precede the NCS annual meeting, we are 
offering, for the first time, a hands-on sessions entitled “Clinical 
Monitoring of Spreading Depolarization,” led by Jed Hartings. 
David Greer will lead a timely workshop on “Brain Death 
Determination,” delving into the nuances of evaluating patients 
for determination of death by neurological criteria. An innovative 
new offering in medicine and law is a workshop entitled “You Are 
Named in a Medical Malpractice Suit: Now What?” directed by 
James Szalados.

We were sad to say goodbye to the remarkable Molly Moran from 
the NCS executive office, who was instrumental in facilitating 
the workshops. She has moved on to Northwestern to pursue a 
graduate degree. We are excited to introduce Jordan Winn, who 
has deftly taken over the role of education senior associate and 
has been expertly supporting workshops in development for the 
upcoming meeting. Preparations are already in full swing, so mark 
your calendars for these opportunities. See you in Boca Raton!
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In 2012, the American Board of Internal Medicine (ABIM) 
Foundation partnered with Consumer Reports to create Choosing 
Wisely®, an initiative focused on reducing the number of 
unnecessary tests and procedures performed during a hospital 
admission or clinic appointment. The overall goal of Choosing 
Wisely® is to encourage dialogue between patients, families and 
healthcare staff to ensure that patients are receiving care that is 
not only evidenced-based but also a necessary component of their 
plan of care. As part of the campaign, national and international 
healthcare organizations asked their members to identify tests or 
procedures commonly used in their respective fields of practice 
whose necessity should be questioned and discussed. Since the 
initial launch, Choosing Wisely® has grown exponentially. Today, 
19 countries and more than 80 specialty societies are participating 
in the initiative, including nursing organizations such as the 
American Academy of Nursing, American Association of Critical 
Care Nurses and the American Association of Neuroscience 
Nurses. Collectively, over 500 recommendations and 1,300 journal 
articles have been published. 

In 2014, the American Association of Critical Care Nurses 
partnered with three other critical care societies as part of the 
Critical Care Societies Collaborative to create a list of routine 
critical care practices that should be questioned and could even be 
considered harmful in some instances. The recommendations are:

1. Don’t order diagnostic tests at regular intervals, but instead 
in response to a specific clinical question.

2. Don’t transfuse red blood cells in hemodynamically 
stable, non-bleeding patients who have a hemoglobin 
concentration greater than 7 g/dL.

3. Don’t initiate parenteral nutrition in an adequately 
nourished critically ill patient during the first seven days of 
their ICU admission.

4. Don’t deeply sedate mechanically ventilated patients 
without a specific indication and daily attempts to lighten 
and wean sedation.

5. Don’t continue life support for patients at high risk for death 
or severely impaired functional recovery without offering a 
comfort care focused option.

In addition to the aforementioned recommendations, the 
American Academy of Nursing developed a list of “20 Things 
Nurses and Patients Should Question.” Those that are applicable 
to neurocritical care include:

1. Don’t let older adults lie in bed or only get up to a chair 
during their hospital stay.

2. Don’t use physical restraints with an older hospitalized 
patient.

3. Don’t wake the patient for routine care unless the patient’s 
condition or care specially requires it.

4. Don’t place or maintain a urinary catheter in a patient unless 
there is a specific indication to do so.

5. Don’t administer PRN sedative, antipsychotic or hypnotic 
medications to prevent and/or treat delirium without first 
assessing for, removing and treating the underlying cause of 
delirium and using non-pharmacologic delirium prevention 
and treatment approaches.

6. Don’t assume a diagnosis of dementia in an older adult 
who presents with altered mental status and/or symptoms 
of confusion without assessing for delirium or delirium 
superimposed on dementia using a brief, sensitive, validated 
assessment tool.

7. Don’t administer diazepam for muscle spasm following 
spine surgery in the elderly.

8. Don’t order formal swallow evaluations in stroke patients 
unless they fail their initial swallow screen.

As a constant presence at the bedside, nurses can have an 
enormous influence on patient care. Patients and their families 
often turn to nurses to ask their thoughts and opinions on 
treatments and healthcare decisions. Ideally, if nurses are familiar 
with Choosing Wisely®, they will feel empowered to help patients 
understand the recommendations, assist patients in asking 
questions and feel confident discussing recommendations with 
prescribing providers in order to ensure patients are receiving 
necessary and evidence based care.

Advanced Practice Registered Nurses (APRNs) can participate 
in the Choosing Wisely® initiative by serving as a source of 
continuity of care for patients in the ICU, especially in larger 
academic medical centers where residents rotate from one service 
to another. Some APRN staffing models include 24-hour coverage, 
making it possible for them to help significantly decrease the use 
of unnecessary testing. In 2015, Vanderbilt University Medical 
Center launched an APRN led Choosing Wisely® initiative that 
successfully increased clinician awareness and better ordering 
practices. Due to the success of the initiative, the Advanced 
Practice Nursing Collaborative was created to enable advanced 
practice teams at other institutions to participate in implementing 
a Choosing Wisely® initiative of their own.

In conclusion, it is our responsibility as nurses to further 
disseminate Choosing Wisely® resources and help educate our 
peers and colleagues. Both APRNs and staff nurses can promote 
awareness and serve as champions to reinforce the goals of 
improved ordering practices and decreasing unnecessary tests. 
This can be done formally through presentations, flyers, email 
communications, or informally by simply encouraging daily 
discussions in multidisciplinary rounds. 

To learn more about the Choosing Wisely® initiative, please visit 
http://www.choosingwisely.org/.

To learn more about the Advanced Practice Nursing Collaborative, 
please visit https://ww2.mc.vanderbilt.edu/nursingoap/49500.

Choosing Wisely® Initiative: A Nursing Perspective
By Briana Witherspoon, DNP, ACNP, and Karen March, MN, RN, CCRN

NURSING COLUMN
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With the steady rise of high acuity complex cases, physicians 
are increasingly finding themselves navigating the legal system 
about decisional capacity. Decision-making authority can vary 
in the United States by individual state (as discussed in the 
one of the recent ethics papers in Currents) but can also vary 
internationally, depending on resources, societal norms and 
community relationships. The areas of consent, patient autonomy, 
and the right to expect or refuse medical interventions are having 
increasing visibility in the media, and the differences in approach 
between the United States and the United Kingdom, which share 
a common legal system but have different healthcare systems 
and different approaches to individual health decision-making 
processes, is highlighted in this review.

In the 1970s-1990s, there were several cases in the U.S. that 
were taken to court where families were fighting to withdraw 
care. The Quinlan case (1976), the Cruzan case (1990) and 
the Schiavo case (1990) all involved young adult females who 
unfortunately suffered brain damage (from different etiologies), 
which eventually left them in a persistent vegetative state. After 
a year, the father of Karen Ann Quinlan requested that care be 
withdrawn, which was later denied and taken to the New Jersey 
Supreme Court. The court ruled in favor of the father stating that 
the right to privacy includes a right to refuse medical care, which 
also includes incompetent patients and can be exercised on their 
behalf by their legal guardian. 

In contrast, four years later, the family of Nancy Cruzan requested 
to stop artificial feedings. This request was denied, and the 
case was taken all the way to the U.S. Supreme Court. The final 
decision ruled in favor of continuing the artificial feedings by 
calling on the Fifth Amendment’s guarantee that no person shall 
“be deprived of life, liberty, or property, without due process of 
law” and despite the patient being mentally incapacitated they are 
still granted these same rights” The U.S. Supreme Court, however, 
allowed states to impose restrictions on what is determined to be 
acceptable “evidence of the patient’s prior wishes.” Friends and 
family of Nancy Cruzan later provided evidence to the court that 
confirmed the she had previously expressed she would not want 
artificial feedings continued, which led to the termination of this 
intervention. This case in particular established a constitutional 
protected liberty interest in refusing medical treatment but did not 
imply a correlative right to demand treatment.

In the third prominent case, after eight years without any 
neurological improvement, Terri Schiavo’s husband, as legal 
guardian, requested that the feeding tube be removed. Her 

parents at the time objected to this and took this case to court. 
In 2000, a Florida circuit judge determined there was clear and 
convincing evidence that Schiavo would have not wanted to be 
kept alive in this state and ruled to honor her wishes. Her parents 
made multiple attempts to reverse this ruling, and the case was 
eventually taken to the Florida Supreme Court in 2004, which 
upheld the lower court’s decision. The U.S. Supreme Court also 
agreed with the prior rulings and refused to hear the case. This 
case specifically highlights that incapacitated patient can refuse 
medical interventions if the correct documents are in place prior 
to the event, including an advance directive or living will, a 
physician order for life sustaining treatment or by direction of 
their surrogate. Some states do impose limitations on a surrogate’s 
authority to withhold or withdraw care if they were not appointed 
by the patient prior to the event. These cases were instrumental 
in establishing legal norms for terminating end-of-life treatment 
in the United States and emphasize the right to refuse medical 
interventions. 

In each of these cases, however, there was evidence that the 
patient, supported by a family member, would have wanted care 
to be withdrawn. The much publicized Jahi McMath case is an 
example of a U.S. family’s ability to circumvent medical expertise, 
based on patient or family wishes, even in the extreme case of a 
declaration of death. This case involved a 14-year-old girl who 
was declared braindead in 2013, following surgical complications 
in a California hospital. The family in this case refused to accept 
the declaration and sued to overturn the declaration of death. 
Ultimately, the family was allowed to remove the patient, even 
with a legal declaration of death, and find a hospital on the East 
Coast that was willing to maintain life support despite the legal 
declaration of death in California.

As in the U.S., the U.K. acknowledges the high priority of patient 
autonomy. Those with decision-making capacity are free to do 
so as long as the principle of informed consent is upheld. The 
most recent legal iteration of this principle in the U.K. was the 
case of Montgomery Law vs. Lanarkshire Health board in 2015. 
This emphasized the paramount importance of informed consent 
requiring that a patient be informed of important risks and 
benefits. This case overturned a previous law, Sidaway 1985, which 
stated that whatever risks, benefits and complications deemed 
reasonable by the clinician would be presented. The question 
of what a clinician deemed relevant, if ever challenged in court, 
would be upheld by the Bolam test. The Bolam test (1957) is used 
to assess negligence and requires that the clinician being sued 
shows that an expert opinion does not require consensus and an 
expert would have done the same thing in a similar situation. 

Once the patient has been properly informed, however, the patient 
is free to make his or her own decision regardless of what medical 
experts believe since it is presumed that the patient knows what 
is in their best interest. Autonomous decisions make headlines 
less frequently (except perhaps in the case of “assisted suicide”). 
Rather, it is when decisions are made for others (i.e. children or 
those who lack decisional capacity) that this controversy arises. 
Making a decision for a family member who does not have 

Withdrawal of Care: Who Decides? 
A Comparison of US and UK Cases
By Piotr Tekiela, Lauren Ottenhoff and Michael Schneck, Loyola University Chicago, Stritch School of Medicine
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decision-making ability or with children is where the “best interest 
principle” comes into play. The Charlie Gard and Alfie Evans cases 
in the U.K. were disagreement about the child’s best interest by the 
parents and U.K. healthcare staff occurred and required a court to 
decide on behalf of the children. 

Alfie Evans was a 2-year-old boy who suffered from an 
undiagnosed degenerative neurological condition. He was 
admitted to Alder Hey Children’s Hospital in Liverpool in 
December 2016. Alfie remained in a semi-vegetative state for more 
than a year, during which time doctors and Alfie’s parents clashed 
over what was in Alfie’s best interest. The decision to withdraw life 
support occurred after it was determined by the medical personnel 
that Alfie had catastrophic degradation of his brain tissue and 
that further treatment was futile, unkind and inhumane. Further 
complicating this matter was that a hospital in Italy, with links 
to the Vatican, offered to continue treatment, but the request for 
transfer by the parents was denied on the basis of the argument 
that this was not in the best interests of the terminally ill child 
despite the parents disagreement about the determination of “best 
interest.” After a lengthy legal battle, life support was turned off 
and Alfie Evans died on April 28, 2018.

Charlie Gard was born on Aug. 4, 2016, full term and without any 
obvious complications. Within a few weeks of his life, his parents 
were concerned about his development, and he was admitted 
to Great Ormond Street Hospital (GOSH). At that time, he was 
diagnosed with MDDS (infantile onset encephalomyopathic 
mitochondrial DNA depletion syndrome). Currently, there is no 
defined/approved treatments for this disease. GOSH did research 
and considered treatment referrals for a nucleoside treatment 
that is being investigated for early intervention of this condition. 
Unfortunately, after tests showed Charlie’s brain likely had reached 
the stage of severe epileptic encephalopathy, doctors determined 
that this treatment was not in Charlie’s “best interest.” Charlie’s 
parents were in agreement if that there was no treatment that 
could improve his quality of life then life was not worth sustaining 
in its deteriorating state. However, the parents felt that nucleoside 
treatment could indeed help and so went to court as no agreement 
could be reached between the hospital and Charlie’s parents 
through mediation. The U.K. court then declared that the therapy 
was not in Charlie’s best interest; this decision was challenged 
and upheld at three levels of U.K. courts of appeal. Subsequently, 
in July 2017, a United States neurologist, who had a commercial 
interest in this treatment, offered to provide nucleoside treatment, 
so the case was reopened in the U.K. courts. The parents raised 
$1.3 million through web-based fundraisers in order for Charlie 
to get this treatment, but the U.K. court’s decision remained 
unchanged. Charlie was then moved to hospice care and later died 
on July 28, 2017, at 11 months of age.

Under U.K. law, when no agreement can be reached between 
families and clinicians, the decision is made by the courts, in 
accordance with the 1989 Children Act, that notes the state has 
the right to determine a child’s best interest and therefore should 
intervene if a child is at risk of harm. There is a similar “best 
interest of the child” doctrine in the United States that has been 
applied in similar pediatric cases. In the United States, however, 
the best interest is usually applied only when families refuse 
treatments (i.e., blood transfusions to minors in families whose 
religious belief opposes such transfusions). The U.K. courts, in 
both the Gard and Evans cases, made decisions about withholding 
provision of additional care, as being in the child’s “best interest” 
contrary to the parents’ wishes, leading to the subsequent social 
media outcry.

The recurring principle that drives decision-making processes for 
all parties, whether this be parents, clinicians or courts, is the idea 
of “best interest.” There is typically no argument among decision 
makers that they truly believe have the child’s best interest in 
mind. The disagreement, however, is what that truly means in a 
specific context. For the courts, typically this means that which 
is in the best interest of the child through the perspective of the 
child. In the U.S., typically this determination of best interest 
of the child is defined by the parents (assuming their parental 
rights have not been terminated). In the U.S., where individual 
liberty is paramount, many will argue that the parents are the 
best advocates for their children even if the parents might be 
“compromised” by outside influences (advocacy groups, social 
media, etc.) or where the parents’ decisions seem to be in 
contravention to medical facts. The Jahi McMath case involving 
a teenage girl who was declared braindead in California but 
where the parent was allowed to transfer the child to a New Jersey 
Hospital is the extreme example of this approach.

In contrast, professional societies like The Royal College of 
Pediatrics wrote guidelines (2014) regarding pediatric withdrawal 
of care. These guidelines describe three circumstances where 
treatment should be withdrawn: 1) when treatment is unable or 
unlikely to prolong life; 2) when treatment may prolong life but 
cause unacceptable pain and suffering; and 3) when children 
with a life-limiting illness who repeatedly state they do not want 
treatment and have the approval of both doctors and parents. In 
the U.K. formulation, the government has the right and obligation 
to step in and stop parents from what medical professional then 
determine as abusive behavior. In 1989, the U.K. government 
motivated by the Cleveland Scandal of 1987, and its resulting 
public outcry wrote laws that would specifically allow the 
government to intervene and stop these abuses. 

Today we are hearing a social media outcry to remove the U.K. 
courts from this decision-making process. A fundamental question 
arises, in comparing the U.K. and U.S., which share a similar 
jurisprudence system but different cultures: What processes are in 
place to balance out autonomy and the best interest principle, and 
if a balance is not achievable, who is the correct arbiter? As noted, 
U.S. culture favors autonomy and individual liberty and so vests 
that interest in the family, at least in regards to withdrawal of care. 
In the U.K., where a more statist approach to healthcare exists, 
the “best interest” may be determined by other actors, including 
medical professionals and the courts. How we insure that the 
patient’s autonomy and best interest are preserved, particular 
for those who lack decision-making capacity, is an increasing 
challenge to practitioners in the neurocritical care setting and 
societal preferences and cultural norms on both sides of the 
Atlantic will continue to influence this evolving debate.

ETHICS CORNER
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Antihypertensive 
medications are 
ubiquitous in ICUs. Still, 
complete understanding 
of the effect on the 
brain in neurologically 
patients is not well 
understood. In these 
reviews, we examine 
the cerebrovascular 
consequence of 

antihypertensives, namely the mortality benefit for patients who 
received beta blockers after TBI and the effect of nicardipine on 
transcranial Doppler in aneurysmal subarachnoid hemorrhage. 

Beta blockers associated with improved survival after acute 
traumatic brain injury.
J Trauma Acute Care Surg 84(2):234-244, 2018.

Summary
This study is a multicenter, prospective, observational study of 
adults with TBI to evaluate the relationship between beta blocker 
use and mortality. Currently, no neuroprotective therapy exists to 
prevent secondary brain injury after TBI. After TBI, catecholamine 
levels surge resulting in inflammation and neuronal cell death. 
Beta blockers are a class of medication that inhibit this response. 
In this study, 2,252 adult patients with TBI presenting within 
12 hours of injury at 15 trauma centers across the United States 
and Canada were analyzed. The use of beta blockers was at the 
discretion of the attending physician. The primary outcome 
was 30-day mortality. Patients who received beta blockers 
were significantly older, more likely to be on anticoagulants or 
preinjury beta blockers, and admitted more frequently after a fall 
compared with those who did not. Beta blocker patients were 
more often intubated in the ED and were more likely to have a 
higher head AIS. Mortality at 30 days was significantly lower in 
the group who received beta blockers. This association remained 
significant after adjusting for age, injury severity, neurosurgical 
intervention and other factors. However, patients who received 
beta blockers had a longer length of stay. In a subgroup analysis, 
mortality at 30 days was significantly lower in the propranolol 
cohort as compared to patients treated with other beta blockers 

Comments
Early exposure to beta blockers, particularly propranolol, is 
associated with improved survival in adults with traumatic 
brain injury. This multicenter, prospective analysis adds to the 
growing body of restrospective data suggesting beta blockers 
reduce mortality in moderate-severe TBI. The mechanism 
for how beta blockers may be protective is undetermined. 
Propranolol is a nonspecific B-adrenergic receptor antagonist 
that crosses the blood brain barrier and may exert a 
neuroprotective response by reducing neuroinflammation. 
However, the primary indication for beta blocker use in this 
study was hypertension and not to treat the primary brain 
injury. The true benefit of beta blockers in TBI could be 
addressed with a randomized controlled trial in the future. 

Nicardipine may increase arterial contractility in SAH as per 
TCD measurements. 
J Neurosurg 128: 1015-1019, 2018. 

Summary
Nicardipine is a commonly used intravenous dihydropyridine 
calcium channel blocker, which acts via smooth muscle 
relaxation, primarily of the systemic venous circulation. This is 
a single center retrospective observational study evaluating the 
affect of nicardipine on the cerebral vasculature evaluated by 
transcranial Doppler (TCD). Standard TCD measures velocities, 
including mean flow velocities (MFVs), which are proportional 
to vessel diameter. Additionally, pulsatility is a marker of 
distal vessel resistance; pulsatile index (PI) is calculated from 
peak systolic velocities (PSV), end diastolic velocities (EDV) 
and MFV using the formula (PSV-EVD)/ MFV. Nicardipine use 
was managed by the treating physician and was not started, 
stopped or adjusted for the purposes of the study. Retrospective 
chart review determined the timing of TCD in relationship to 
nicardipine use. The series describes the details of the TCD 
findings of nine patients, all with aneurysmal subarachnoid 
hemorrhage (aSAH). The use of nicardipine was associated 
with accelerated decelerations in late systolic phase, prominent 
dicrotic notch, and decreased EDV. PI was increased during the 
infusions, and MFV were decreased or unchanged, suggestive of 
distal vasoconstriction. In the first four cases, the nicardipine 
changes were in close temporal relationship to the TCD. In the 
latter five, the TCD findings were compared to before or after 
nicardipine use for each patient. For all cases, post nicardipine 
TCDs had significant increased PI compared to pre nicardipine 
use (p< 0.001), regardless of the temporal relationship. 

Comments
This study raises interesting questions about the affect of a 
commonly used blood pressure medication, nicardipine, on 
intracranial vasculature for use in neurovascular patients. While, 
increased PI can be seen in other clinical settings including 
vasospasm, intravascular depletion, or increased intracranial 
pressures, and has been associated with worsened outcomes in 
the setting of aSAH, these causes were not found in any of these 
patients. Proposed mechanism of action for these findings has 
been suggested based on changes in venous return caused by 
the medication. As the venous resistance decreases, there may 
be an increase in central venous pressure, which can transfer 
to the intracranial venous system, impede drainage, and be 
transmitted to the arterial circulation. There are many limitations 
of this study including small sample size, single institution, 
and homogenous disease process of aneurysmal subarachnoid 
hemorrhage. Future studies should include additional disease 
processes and blood pressure medications to help select most 
appropriate treatment options. 

NEWS Review
By Aimee Aysenne, MD, MPH, and Kyle Hobbs, MD
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CAREER ADVICE SERIES:

THE JOURNEY
TO SUCCESS
By Jennifer A. Kim

RESIDENT & FELLOW SECTION

In this issue of Currents, I am very excited 
to share a four-article series offering career 
advice, from applying to fellowship to 
becoming a leader in neurocritical care. 
With the assistance of guest writers Dr. 
Anand Venkatraman, fellow at Massachusetts 
General Hospital, and Dr. Alexis Steinberg, 
resident at University of Pittsburgh Medical 
Center, we have had the great opportunity 

to interview a few of the leaders in our field, who offer advice to 
physicians in training and throughout their careers. 

1. Forging Ahead: Tips on Applying for the Neurocritical 
Care Fellowship Match with Kristine O’Phalen, Chief of 
Neurocritical Care at the University of Miami Medical Center

2. Locking it Down: Securing Your Ideal First Job with Dr. 
Karen Hirsch, Medical Director of Neurocritiacal Care at 
Stanford University Medical Center

3. Laying a Strong Foundation: How to Flourish as a Young 
Attending with Dr. Thomas Bleck, Founding Chair of 
the Neurocritical Care Society and Director of Clinical 
Neurophysiology at Rush University Medical Center; 
Dr. Jonathan Rosand, Chief of Neurocritical Care and 
Emergency Neurology at Massachusetts General Hospital; 
and Dr. Jose Suarez, Director of Neurosciences Critical Care 
at Johns Hopkins Hospital and current Vice President of the 
Neurocritical Care Society

4. Climbing up the ladder: Advice on Achieving Mid-Career 
and Leadership Success with Dr. Wendy Wright, Director of 
Neuroscience Intensive Care Unit at Emory University and 
Chair of the Fellow of Neurocritical Care Committee
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Applying for your fellowship can be one of the most stressful times 
during residency. If it weren’t hard enough to have to navigate a 
busy program, family life and keeping up with your reading, now 
you have to send out emails, set up interviews and book flights 
around the country. 

The process of fellowship applications has certainly become easier 
since NCC joined SF Match. A match provides structure, while also 
taking out the stress of deciding when to accept an offer. That said, 
it is still a process that each class of residents must learn to navigate 
anew, with the same degree of anxiety and confusion.

To help provide insight to this process and guide you through 
the fellowship application season, we interviewed Dr. Kristine 
O’Phelan, chief of neurocritical care at the University of Miami 
Medical Center, for her advice.

The mark of a good applicant, Dr. O’Phelan says, is: “Fund of 
knowledge and sincere intellectual curiosity are essential. The 
willingness to work hard and the humility to realize that there will 
be a steep learning curve and handle that transition gracefully are 
also highly valued.”

This is where your letters of recommendation need to highlight 
both your clinical acumen and how well you work and interact with 
colleagues in the clinical setting. It is unlikely that an interviewer 
will directly probe your knowledge base, but they may get a sense of 
it when you describe your experiences in neurocritical care through 
patient cases or research interests. Your personal statement should 
be used to express your curiosity and motivation for going into 
neurocritical care and what your future career vision holds.

We then asked Dr. O’Phelan what factors she considered concerning 
in an applicant. She said: “I call the nursing staff on the floors where 
residents work. If I don’t hear that they are helpful, caring and 
responsive, I am concerned.” 

Neurocritical care is a multidisciplinary field requiring the 
collaboration of colleagues at all levels. Thus, attracting a 
fellow that exemplifies those characteristics is very important to 
programs. When you interview for fellowship, many programs 
have you meet with nursing and other ancillary staff. Make sure 
to take these interviews just as seriously as the ones with the 
attendings. You will be interacting with the staff a lot, and they 
need to come away with the impression that you are going to be 
respectful and easy to work with.

There are dozens of programs out there. How is a resident to know 
how to pick a good one? To that end, Dr. O’Phelan listed out some 
characteristics of a strong program: “1) Diversity in the patient 
population; 2) exposure to multiple attendings with different 

backgrounds allows fellows to see a variety of perspectives; and 
3) acuity that is high enough to assure they will acquire excellent 
critical care skills during their training.”

When considering the clinical strengths of a program, Dr. 
O’Phelan’s advice is very important. A diversity of patients means 
you learn to take care of a variety of diseases. Multiple attendings 
at an institution helps you to see both consistencies and variations 
in practice to help you form your own decision-making style for 
the future. Neurocritical care fellowship should most importantly 
prepare you to feel comfortable dealing with emergencies, so that 
when you are faced with very ill patients, you are ready to handle 
those situations in practice with ease. On the other hand, you 
should be cautious about choosing a program solely based on 
specific attendings since they may move institutions.

Another very important thing to remember is that you are 
evaluating the program just as much as the program is evaluating 
you. So, you need to watch out for concerning signs in a program 
too. Dr. O’Phelan states: “If there is any hesitation about giving you 
access to the current or recently graduated fellows to ask questions, 
that is a red flag.”

In a parting bit of advice, Dr. O’Phelan counsels applicants to: “Take 
time to learn about the aspects of the program that are unique, and 
think about how you would take advantage of them to make your 
training fit your ultimate career goals. It is important to be able to 
think three to five years out and make sure you are going in the 
right direction.”

It’s important to think deeply about what you want for yourself 
in the future, see where the program’s previous fellows currently 
practice, and assess how the program can help you meet your 
personal and professional goals. Every program is very different, 
and each program can offer something unique to an applicant. 
So, it is important to investigate the distinctive features of a 
program, especially before you go interview there. For instance, 
some programs focus more on general critical care, whereas other 
programs focus more specifically on neurocritical care or even 
vascular neurology. 

The involvement of the fellow in different types of procedures 
also varies among programs. There are variations in the amount 
of “out of ICU” time and opportunities available to fellows to 
develop other skills beyond clinical neurocritical care. For example, 
some programs have specific research tracks or provide quality 
improvement, teaching opportunities or master’s training during 
fellowship. Understanding your career goals is imperative in 
choosing your perfect program.

Finally, in preparing for interviews, it can be helpful to create a list 
of questions that you want to ask attendings and fellows. This can 
help with deciding if the program will provide you with the training 
you are looking for. Current fellows may be the most informative, 
so don’t miss out on asking them, as well. On average, applicants 
interview at five to 12 programs. If you are really interested in a 
program, we recommend sending follow-up emails and maybe even 
phone calls to express your interest and thank them for interviewing 
you. 

Winter is coming, friends. And that means interview season is 
coming, too. Good luck! 

Forging Ahead: Tips on Applying  
for the Neurocritical Care Fellowship Match
By Anand Venkatraman, Alexis Steinberg and Kristine O’Phelan

CAREER ADVICE SERIES:

Anand Venkatraman Alexis Steinberg Kristine O’Phelan
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Locking it Down: Securing Your Ideal First Job
By Jennifer A. Kim and Karen Hirsch

CAREER ADVICE SERIES:

After putting in so many 
years of studying, then 
blood, sweat and tears into 
residency and fellowship, 
it’s finally time to apply 
for a job! But, having 
only experienced life 
transitions in applications 
and matches, the job 
search process is daunting. 
Despite having extensive 

training, the logistics and “business” of job hunting can feel 
mysterious. To help alleviate those anxieties, Dr. Karen Hirsch, 
medical director of neurocritiacal care at Stanford, shares her 
advice. (Note: The interview has been paraphrased for brevity.)

How should applicants approach the job search?
There are some initial major decision points, including whether 
you want academic or private, if you have geographic limitations 
or visa/immigration issues. The NCS website is a good place to 
start and most positions are posted there, but some are by word of 
mouth. There are also headhunters who can help. And, no matter 
what, definitely utilize the network. You know a lot of people in 
neurocritical care, and they know a lot of people, so let them/us 
help you!

How are most job selection processes conducted? 
First, places identify a need, such as clinical staffing for a new 
program, growing a research infrastructure or expanding to meet 
Joint Commission requirements. In academics, the division or 
department will then work with a finance person to figure out 
a business plan that includes the cost of the hire (e.g., salary, 

Jennifer A. Kim Karen Hirsch
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benefits, relocation, etc.) and the anticipated productivity. 
Productivity can be money generated from clinical work or 
from research and administrative activities. Clinical productivity 
targets are usually based on national and local benchmarks and 
compared to existing faculty. Positions are usually described in 
terms of a full-time equivalent (FTE), where a given position is 1.0 
FTE and can be divided accordingly by activity (e.g., 0.5 research, 
0.5 clinical). Once a description of the position is determined, 
hires can proceed with internal candidates or through a broad 
search. Many institutions have a requirement to advertise a 
position to solicit applications. Additionally, an applicant can 
always try to build a position even in a place that may not be 
actively looking if you can show you would be a value-added hire. 

Once you’ve identified jobs, you then apply through the job 
posting. This leads to a phone interview in which you discuss 
factors that are important to you and what the institution is 
looking for, after which you may be invited for an in-person 
interview. The first interview is meant as a mutual evaluation to 
see if both the applicant and the institution feel it is a good fit. 
Usually an institution interviews multiple candidates. Candidates 
should try to interview at between three to seven places depending 
on their circumstances. Even if you think you are set on a given 
position, it can be helpful to interview other places to learn about 
different positions and models, network and develop interview 
skills. During the interview, you are often expected to give a job 
talk in which you will present your current work and to comment 
on your future role and goals. This is often a research-focused 
talk but can focus on quality improvement, programmatic 
development or educational activities as well. The institution will 
then invite one or two candidates for a second look. This is when 
you usually go through the details of the job offer, which you then 
negotiate. Once the candidate and institution agree on terms, then 
an official offer is made and the contract is signed.

What should an applicant focus on to see if a place is a “good fit”?
The main thing to get at the first visit is to see how the position is 
structured (e.g., which department are you in, who do you work 
for, what are your responsibilities, who supports you [residents, 
fellows, advanced practice providers, admins], etc.) and what the 
expectations are (e.g., grant funding or university-paid salary, 
educational/teaching commitment, administrative work, call 
load, procedures, etc.). One important aspect is the role of the 
NCC team in the greater hospital/university setting — are they 
respected, where can you make an impact as junior faculty, what 
is the relationship between other services/ICUs. This is especially 
important in places where the NCCU is relatively new. See if your 
career vision matches the vision and direction of the place you are 
interviewing.

What are the different components of a job offer that applicants 
should consider? 
There are many parts to a job offer that the applicant should 
be aware of, the details of which are usually addressed in the 
second look. This is when an applicant gets into the nitty gritty 
of expected service weeks, a start-up package, research plan (if 
applicable) and meeting with the division chief, chair, admin, 
figuring out office/lab space, etc. Negotiations then often continue 
after the second look. It is important to get many of these terms 
in writing. For instance, with service time expectations (i.e., weeks 
and weekends), clarify clauses like “contingent upon needs of 
a division” to determine if there is a hard cap or not. For salary, 
what are RVU productivity expectations, what happens if you 
don’t meet targets and how are bonuses calculated? For instance, 
you may want to have a guaranteed base salary that accounts 
for the bulk of your income regardless of how busy your clinical 
service is, versus an “eat what you kill” model where your clinical 
productivity is tied directly to financial reward. Most jobs use a 
combination of a guaranteed base plus incentive pay based on 
clinical productivity. 

This is the time to ask for sign-on and/or relocation bonuses and 
clarify what counts toward your FTE calculations beyond clinical 
time (e.g., teaching, QI, etc.). Physical and personnel resources are 
important to determine: office space, computers, admin support, 
medical license/board/DEA cost coverage, educational funds 
(including professional development/leadership training). If you 
are negotiating a start-up package for research, then determine the 
space, equipment, time on shared equipment, and lab personnel 
hiring and resources. Be sure to clarify what your grant writing, 
teaching and/or administration expectations are. For instance, 
is guaranteed salary support for a limited number of years after 
which time you are expected to support yourself with a grant? Will 
you be expected to take on teaching or major roles in fellowship/
residency program administration?

While everything is technically negotiable, there may be 
restrictions based on division, department or hospital policies. It 
is also important to understand whether there are different faculty 
tracks and what those imply regarding promotion criteria. Finally, 
understanding how funds flow may give you some insight into 
negotiation strategies.

Who do you do talk to regarding the business logistics?
Usually, you talk to the division chief and/or department chair 
and the business person (department financial analyst) during 
your second interview. The department financial analyst can 
sometimes help clarify how the department is structured and the 
ways in which financial allocations are made. Once both parties 
agree on the terms of an offer, the offer is usually still nonbinding 
until you go through background checks and credentialing, then 
finally a contract can be signed.

Should you have a lawyer review your contract?
Generally speaking, yes. This is particularly important if you are 
going into private practice. They will help you understand terms 
like “noncompete agreements” (i.e., you can’t practice within 
a certain radius if you leave) and “tail coverage” (i.e., how long 
after leaving you are covered by medical malpractice). However, 
in academics, many terms related to these types of things are 
nonnegotiable as they are standardized at the university level.

Advice for how to approach the negotiation?
Don’t be afraid to negotiate, but do it politely. After all, these may 
be your colleagues (and boss) in the future. Ask lots of people for 
advice, both at your own institution and outside as to what the 
process is like and what are reasonable targets. If you are asking 
for something, try to frame it to the institution in terms of how it 
will benefit them, as well. 

What are the differences in job search logistics for academic 
versus private practice? 
Make sure you understand the hospital or practice model you are 
getting into. Again, understanding how funds flow will impact 
your salary and other resources. In private practice especially, it 
is important to determine what the coverage expectations are 
if you get sick, there is a malpractice suit, etc. Private practice 
is often based on high clinical volume and can be a high-stress 
environment, so knowing what support exists and how your 
colleagues have shown support for each other in the past is 
important.

Any parting words of wisdom?
Ask lots of people about their experiences and for their advice. 
Then take it with a grain of salt and figure out what sits best 
with your goals. Also, educate yourself about the business end 
of things. Doing so will allow you to navigate the process more 
easily. Good luck!
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Securing one’s first job as 
an attending is an exciting 
time! The first few years of 
being an attending form 
a crucial foundation for 
success throughout the 
remainder of your career. 
For those who choose 
to enter academics, we 
interviewed Dr. Thomas 
Bleck, founding chair of the 
Neurocritical Care Society 
and director of clinical 
neurophysiology at Rush 
University Medical Center; 
Dr. Jonathan Rosand, 
chief of neurocritical 
care and emergency 
neurology at Massachusetts 
General Hospital; and 
Dr. Jose Suarez, director 

of neurosciences critical care at Johns Hopkins Hospital and 
current vice president of the Neurocritical Care Society. (Note: This 
interview has been paraphrased for brevity.)

What should new faculty do in the first few months to ensure a 
successful start?
Bleck: 1) Make sure you’ve completed all mundane credentialing 
requirements because you don’t want to impact your start time 
and make the chair mad at the start. 2) Latch on to another junior 
faculty member (ideally at least 2 years ahead) in your division 
for advice. 3) Understand the conditions of your employment 
(like grants) and have a back-up plan from the start. Even if you 
have a start-up package or initial grant fund, start thinking early 
about what resources are available and needed for your next grant. 
4) “Shadow” round another faculty member when you arrive to 
see the flow in their unit. 5) Make connections early, including 
with financial administrators to get to know them and build trust. 
6) Billing training is part of credentialing, but understand local 
rules to avoid audits. 7) Navigating the academic landscape of a 
new institution takes time and can be a challenge. Set goals for 
yourself, but realize they are soft as things are likely to derail them.

Rosand: If you’ve found yourself a good institutional fit and 
negotiated effectively through building trusting relationships, 
then your sponsors are likely those most involved in your 
recruitment. Who spent the most time with you or advocating 
for your vision? Keep those people in mind because they are the 
most invested in your success. It is important to identify mentors 
early who could serve as role models or sounding boards 
invested in your future. NCC is also highly interdisciplinary 

(neurosurgery, 
neurology, 
critical 
care), and 
it is important 
to know how your 
new ICU is overseen within 
the hospital hierarchy. For example, neuro-ICUs are often 
fundamental to maintaining neurosurgical volume, so the 
neurosurgery department should also be invested in your success. 

Suarez: It is very important that new faculty understand what 
is expected of them from the beginning to make sure that they 
meet those expectations. It is equally important to set realistic 
and achievable goals with their division or department director/
chair. New faculty should review and understand the pathways 
for promotion and advancement (in academics) or other 
administrative and clinical advancement (in non-academic). Set 
specific yearly goals so when the time for promotion comes faculty 
members have everything covered and they can proceed without 
hiccups.

What are common challenges that junior faculty members face, 
and how should they approach them?
Bleck: Depending on department culture, you may be asked to 
provide coverage or other duties you weren’t expecting when you 
arrived. If you do commit to a task, take those commitments 
seriously and do a good job, as it reflects upon you at this early 
stage. If you are overwhelmed, ask your division chair for advice 
on balancing these “good citizenship” tasks with your other goals/
duties. Secondly, don’t be shy about asking for help, especially 
clinically. Put patient safety before any pride/embarrassment and 
you will be viewed as a better doctor. If after the first year or two, 
you are having difficulty with meeting expectations, like securing 
grants, discuss options with your division and department chairs 
early. Actively check in with senior members on how to improve. 
Take advantage of faculty development programs/office as a 
resource outside of the department.

Rosand: It is challenging to join a new community and find 
your voice. Learn to advocate for yourself. First, determine the 
metrics for promotion and success at your institution. Also, saying 
“no” can be difficult, but under promising and over-delivering 
is preferable to the opposite, especially for your first impression. 
Rely on mentors to advise you on when and how to say no. Don’t 
get burdened with committees or review articles that are time 
consuming at the start. Keep the perspective that your career is 
long-term. It is common for a new hire’s role to get redefined as 
they settle into their new environment. That transition, when 
successful, is usually because mentors and sponsors helped 
generate exciting new opportunities.

Laying a Strong Foundation:
How to Flourish as a Young Attending
By Jennifer A. Kim, Thomas Bleck, Jose Suarez and Jonathan Rosand
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Suarez: In my opinion, the most common challenges are 
overcommittment, unrealistic goals, lack of proper mentorship 
and lack of protected time for scholarly activities. New faculty 
members must learn that it is perfectly acceptable to say no to 
activities that will not contribute to their academic advancement. 
They also need to negotiate protected time for scholarly activities 
prior to accepting a new position. New faculty should also know 
their limitations and be aware of burnout symptoms. The latter 
should be addressed immediately. They should notify their 
mentors and division chair if they feel their career path is not 
going in the right direction.

As an ICU director, what do you feel are the most important 
ways to foster success in your young faculty?
Bleck: It’s most important to get to know each new faculty and 
know their personal goals. Help direct them, foster their interests 
and keep them focused. Senior faculty should provide professional 
generosity like opportunities to write reviews, chapters or give 
talks to boost their visibility. It is equally important to protect 
them from mundane tasks. Keep them from overcommitting so 
they can perform well in what they take on. Basically, promote 
and protect!

Rosand: Most important is to be certain that they are good fit 
when you hire them. Have a vision of where they are headed and 
be comfortable with that vision shifting as they develop their 
interests and find their voice in the group and institution. Make 
sure there are mentors around.

Suarez: It is important to assign mentors from the start and offer 
a friendly and collegial atmosphere. It is our role to guide them 
to establish cordial relationships with the other faculty members 
and staff. It is also imperative to protect their time to dedicate 
themselves to scholarly activities. 

What kind of mentorship is important for young faculty to succeed?
Bleck: Find someone who will listen to what you want to do. Have 
clear thoughts about your own career and draw upon people who 
inspire you. Make your gratitude for the relationship known. 
Bridging disciplines is becoming more important, so find mentors 
both within and outside the division to bring new collaborations.

Rosand: Find a group of mentors you can trust, who have 
experience at your institution and who work within disciplines 
that are relevant to your own. NCS is helpful for junior faculty 
members because so many people in the society have experienced 
the same issues. Having a network of colleagues from different 
institutions who are at your career stage can be crucial.

Suarez: One mentor is not sufficient. They should seek out at 
least three. The goals and expectation of the mentor-mentee 
relationship have to be very clearly stated from the beginning. 
These people should be truly invested in the mentee’s future. They 
have the mentee’s academic and personal futures as priorities 
and support them in an altruistic manner. The primary mentor 
should be someone senior with a record of successful mentoring 
and excellent scholarly activity. The other mentors may perform 
activities not directly related to the mentee’s career but can 
provide guidance. The other advantage of multiple mentors is the 
opportunity to balance the relationships. If the primary mentor 
relationship turns toxic, mentees can seek advice from other 
mentors. Mentees are free to break up a relationship if they feel 
the mentor no longer prioritizes their interest, including not 
meeting regularly, providing constructive feedback or becoming 
direct competitors. In this case, the mentee should break free and 
find new mentors to avoid pain and future disappointment.

Any parting words?
Bleck: Whatever you do, have fun with it or you won’t be able 
to sustain it. Success requires forging something that didn’t exist 
before. Take advantage of unexpected opportunities.

Rosand: Take work-life balance seriously to be happy, and work to 
achieve it. Try to always be home for dinner when you have young 
kids (you can always work after). Participating in family life keeps 
you present, and those are precious years. 

Never say yes immediately; think about it first.

Rather than using competing job offers, negotiate based on 
understanding and demonstrating your value. Only bring a 
competing offer to the table if you are seriously considering it.

Suarez: New faculty members should remain enthusiastic about 
their future and keep their long-term goals in mind. This is not 
about who gets there first but who gets there while accomplishing 
all their goals.
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While career advice is often 
geared toward the training 
and early job stages, 
the roadmap to success 
throughout the remainder 
of one’s career is often not 
much clearer. Here, Dr. 
Wendy Wright, director of 
the Neuroscience Intensive 
Care Unit at Emory 
University and chair of the 

Fellow of Neurocritical Care Committee, provides insight into 
making the most of your mid-career, getting promoted, taking 
on leadership roles and becoming a Fellow of Neurocritical Care 
(FNCS). Even for those of us early in our careers, Dr. Wright 
provides excellent foresight into preparing for success long-term. 
(Note: This interview has been paraphrased for brevity.)

What changes in focus should a faculty member make when 
entering the mid-career stage?
I agree with a common philosophy that early career is a good 
time to say “yes” to everything. Ask anyone who has been in this 
field for a while and they will tell you that their career 
took unexpected turns, so being open to opportunities 
tends to pay off in the long run. Mid-career is a good 
time to start narrowing focus and test the power of 
“no.” Divest yourself of committees and projects 
that don’t line up with your desired trajectory. 
Start declining some offers that you already know 
don’t interest you, will be more time investment 
than career-implication return, or are not suited 
to your talents. Pass along these offers and other long-standing 
commitments (like work groups, local committee work, 
“overview”/”basic approach” lectures to students) to more junior 
faculty members. They need the experience and will appreciate 
you providing them with opportunities to build their CVs. Ideally, 
all this will help free up time and energy to follow a true passion 
or niche interest. 

Mid-career is also a good time to think about setting down roots, 
if you haven’t done so already. Consider whether you can see 
yourself living in your town or working in your department for 
the long haul. If not, there is no need to panic and do anything 
rash, but start mapping a new path. It might take several years for 
a move to come to fruition, but you can start aligning your choices 
to help guide that transition. It is also a good time to think 
about seeking additional education or skills. Many people take 
advantage of mid-career financial and job security to seek degrees 
in business, public health, law, ethics, etc. Even if you don’t want 
a formal degree, seek out workshops on topics that will help you, 
such as education and writing.

What general timelines should faculty be targeting 
for promotions?
This question is very institution, department or 
even chair dependent. Early career, we tend not 
to ask about expected promotion timelines, 

though it is a good point at which to get clarity when considering 
job offers. The promotions process is an active process. Don’t 
assume that it will only take X number of years, and that you 
will accumulate the body of work needed based on your normal 
employment expectations. Academic institutions have their 
own promotions criteria, so learn them early! Keep track of the 
criteria you have met, and keep an eye out for the more coveted 
opportunities. It’s not a race or competition, but you can use other 
faculty members in your department as a benchmark. You should 
have a faculty mentor assigned, but if not (or in addition to), seek 
out a faculty member in your department who has successfully 
navigated promotion and ask for advice. For example, what 
does your chair consider the must-haves or desirable 
contributions? You may find that your chair views 
book chapters and medical student lectures as 
a waste of time but would be impressed if you 
served on a journal’s editorial board or spoke 
at another institution’s grand rounds. (P.S. 
Write book chapters and lecture medical 
students anyway, especially early career. These 
are great ways to build skills as a speaker 
and educator; they are a good way to build 
relationships; and we want students to 

have exposure to members of our field. 
As you move along in your career, 

you can seek more specialized 
audiences and be more 

selective about which 
chapters you write.)

What types 
of leadership roles are 
important at this stage?
From a professional 
development 
standpoint, mid-career 
is a good time to start 
seeking leadership 
roles that allow 
some measures of 
independence 
(chair/
co-chair, 

Climbing Up the Ladder: Advice on Achieving
Mid-Career and Leadership Success
By Jennifer A. Kim and Wendy Wright
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director roles), demonstrate increasing levels of responsibility 
(moving from committee member to committee chair, 
responsibilities that require reporting directly to top levels of 
administration), and offer the potential to build or develop new 
elements of care delivery (care pathways, service lines). Never 
assume that people know that you are interested in leadership 
roles. Declare your intentions! Sometimes it makes sense to put 
your name in for consideration for a position before it is even 
open. Keep an eye out for an unidentified need or leadership gap 
and you may be able to create your own leadership role. 

Faculty often move during their career. At what stage(s), or 
under what circumstances, does changing institutions/positions 
make sense?
The most important thing when picking a long-term employer is 
to make sure your values align with the values of the institution. 
There are times when leaving a job makes sense. Obviously, 
in 2018, no one should tolerate an abusive work place. This 
includes being underpaid. Seriously, if you aren’t making a fair 
salary as a neurointensivist, find a new job. I can’t tell you what 
a “fair” salary is since it varies based on setting, training and 
experience, but you shouldn’t feel genuinely underpaid. Even 
if you are “OK” with undervaluing yourself, consider that you 
are depressing the market for others by tolerating low pay. If 
your job is getting in the way of your family or other important 
relationships, you need to either fix the underlying problems 
or move on. Be open to the notion that you may be part of the 
underlying problem, however, so that you don’t jump ship and 
just end up in the same problematic situation. 

On that note, the grass is not always greener at another institution. 
Every place has weaknesses and hard-to-take members. This is 
where skills like negotiation and conflict resolution are essential. 
Common triggers for leaving a job are: failure to advance, family 
commitments, health issues or financial stress. If you do feel 
that you are off pace, in a situation with limited advancement 
opportunities or mismatched priorities, a change may be in order. 
A new opportunity might motivate your current employer to meet 
your needs, but beware of “threatening” to leave. You should be 
prepared to leave if your bluff is called. Rather, be open minded to 
any counter offers from your home institution.

What does it mean to have a Fellow in Neurocritical Care Society 
(FNCS) designation, and how does FNCS help one’s career?
Being credentialed with the honorific Fellow of the Neurocritical 
Care Society means that you have made exceptional 
contributions to the field of neurocritical care in the areas 
of program development, scholarship, leadership and 
professionalism. It’s not so much that the honor itself helps ones 
career, but rather many of the milestones in career advancement 
align with the FNCS distinction. Certainly, it is beneficial when 
seeking promotion to list the FNCS designation on your CV, 
but the honor also comes with responsibilities. It means that 
your colleagues expect great things from you. It means that early 
career members are paying attention to what you are doing and 
how you are presenting yourself. 

What must a neurointensivist achieve to become FNCS-eligible?
The FNCS Credentialing Committee uses four scoring 
categories: program development, scholarship, leadership 
and professionalism/collaborative practice. The committee 
considers contributions within neurocritical care the field, but 
service to the Neurocritical Care Society, specifically, is required. 
Contributions are considered “exceptional” when they make 
an impact on at least the regional (but preferably the national 
or international) level. The committee recently updated the 
Process Outline and Scoring Criteria, which are now available to 
potential applicants on the NCS website. Potential applicants are 
also free to contact FNCS or committee members for advice or 
clarification on the process.

How can a mid-career attending transition to becoming a leader 
in NCC and NCS?
As far as the NCS, just ask! An important first step is serving on 
an NCS committee. If you have interest in a particular area, a 
corresponding committee is a good place to start, but be open 
to taking open assignments that might seem less desirable. 
Be willing to collaborate and cooperate on projects that need 
person-power. Many times, these initial steps will open up a lot 
of opportunities. As far as neurocritical care, the field, feel free to 
look around NCS. If you see members who have had successes 
in certain areas, ask how they got there and what resources they 
used. One of the many benefits of NCS is the wealth of smart, 
ambitious, creative members!
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The Neurocritical Care 
Society made a strong 
showing once again at 
this year’s AAN Annual 
Meeting in Los Angeles, 
with several events and 
lectures featuring NCS 
members. The Resident 
and Fellow Committee, 
in conjunction with 

the support of the executive board and Drs. David Hwang and 
David Freeman, helped to coordinate and publicize these events, 
allowing for the strong neurocritical care presence at AAN.

The highlighted NCS sponsored event at the AAN was the 
Neurocritical Care Society Mentorship Luncheon. For the last 
three years, the Mentorship Luncheon has been a staple at AAN. 
The luncheon was well attended by mostly residents, fellows 
and even a few medical students, all interested in neurocritical 
care. Appropriate for the Los Angeles setting, the event started 
off with a delicious taco bar. Then, a speaker panel featuring 
Drs. Tom Bleck, Dave Freeman, Holly Hinson and Asma Moheet 
provided their thoughts on different aspects of neurocritical care. 
Topics of discussion ranged from identifying successful mentors, 
choosing a career path, research, early career development, quality 
improvement and work-life balance. 

Next, panel members broke into small group discussions for 
attendees to ask more specific questions and have more in-depth 
discussion. There were even guest appearances from Drs. David 
Hwang and Neeraj Badjatia, who also provided input about 
neurocritical care to the various trainees. After the event, Dr. 
Holly Hinson stated how she “hopes [the event] continues each 
year.” Dr. Asma Moheet said that “being able to connect with 
people who are just discovering neurocritical care and hungry 
to learn more is one of the most exciting and fulfilling things 
I’m privileged to do.” Overall, the event was very successful and 
hopefully was able to provide insight to the many trainees who are 
interested neurocritical care. 

The “Navigating your Career” session by Dr. Matthew Maas is 
another staple neurocritical care event at AAN and has been at 
the AAN for the last several years. A large audience attended 
the session, with many participants standing in the back. The 
event is an open forum, where Dr. Maas discussed different 
aspects of neurocritical care, from the structure of different 
fellowship programs to what it means to be a neurointensivist. 
He provided useful information to the audience and, 
unsurprisingly, made the entire crowd laugh with his wit. 
Afterwards, many of the participants even stayed back to ask 
him more individualized questions. 

Numerous neurocritical care related lectures were part of AAN’s 
schedule. The most unique session was by Dr. Tom Bleck, who 
gave a HeadTalks presentation on neuro-bioterrorism. Naturally, 
Dr. Bleck’s interest in neuroterrorism started because many 
biochemical warfare agents can cause status epilepticus. He taught 
the audience about these different agents and their effects on 
the nervous system, helping physicians with early recognition of 
various toxidromes.

Additionally, a full day was dedicated to the essentials of 
neurocritical care. Drs. David Greer, Kristine O’Phalen and 
Lori Shutter each organized one of the sessions, which 
informed the audience about general neurocritical topics 
including neuroprognostication, multimodality monitoring, 
medical treatment of subarachnoid hemorrhage, management 
of neuromuscular diseases and many more. Different 
neurointensivists also had dedicated sessions on specific subjects 
within the neurointensive care units, from Targeted Temperature 
Management to Status Epilepticus. Dr. Muehlschlegel created an 
informative session on “Severe Traumatic Brain Injury: From ICU 
to Rehabilitation.” She taught the audience about management 
and prognosis of TBI patients. Dr. Brian Edlow went through 
different imaging in TBI, including unique research modalities 
that will hopefully allow us to better understand TBI and coma. 
Lastly, Dr. David Brophy discussed the pharmacological and 
rehabilitative approaches to neurological sequelae of TBI. The 
entire session was well attended with inquisitive questions at 
the end. Besides a formal lecture on TBI, the topic also made 
an appearance in the Clinical Trials Plenary Session, where the 
BOOST 2 trial was presented and further discussed. 

NCS Well Represented at AAN 2018 in Los Angeles
By Kassi Kronfeld and Alexis Steinberg
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The neurocritical care section meeting included updates on UCNS, 
ABMS and CAST-SNS. There was also a discussion regarding how 
to increase the number of fellowship applicants, after the most 
recent 100 percent match rate with many unfilled positions. There 
was a debate regarding the balance between getting competitive 
applicants versus saturation in the field. Many participants felt 
that there is limited resident and medical student exposure to 
neurocritical care, as many neurology programs do not have a 
required rotation. The conclusion was there could be a role for 
considering a minimum trainee exposure to neurocritical care.

New this year was a Neurocritical Care Society booth, which 
provided information about the society to the many AAN 
attendees. The booth offered discounted membership prices to 
anyone interested. Many NCS products were also available for 
purchase, including our recently published “Pocket Guide to 
Neurocritical Care.”

Overall, many successful neurocritical care events occurred at the 
AAN 2018 Annual Meeting in Los Angeles, increasing the visibility 
and enthusiasm for our field. The Resident and Fellow Committee, 
with help from Drs. David Hwang and David Freeman, created 
events that we hope sparked interest and provided information 
about neurocritical care to the many trainees that attended the 
meeting. We look forward to helping the Neurocritical Care 
Society’s presence continue to grow at AAN, exposing many more 
trainees and healthcare providers to the field. 

RESIDENT & FELLOW COLUMN
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We recently asked the NCS Research Training Fellowship Grant 
recipients Dr. David Hwang (2015) and Dr. Edilberto Amorim 
De Cerqueira Filho (2016) to share their experience regarding the 
fellowship grant. 

How did you learn about the grant?

Dr. David Hwang (DH): NCS did a great job advertising 
this grant via emails.

Dr. Edilberto Amorim De Cerqueira Filho (EA): I found 
out about the grant when Dr. David Hwang received the 
award in 2015. I have participated in the annual NCS 
meeting every year since I was a PGY-2 resident, and I 

encourage all trainees to attend the pre-meeting career 
development and research mentoring talks. Bring your specific 
aims page with you if you can! 

Please provide a brief description of your project.

DH: Discussing the options of trach/PEG versus comfort care with 
families of severely brain injured patients is routine in the neuro-
ICU, yet evidence suggests that families are not satisfied with 
current decision-making practices and are at risk of developing 
PTSD, complicated grief etc. One of my goals is to develop 
decision aids that can help families through difficult decisions in 
the hopes of improving their long-term psychological outcomes. 
The goal of my funded study was to characterize the general U.S. 
population into various groups of decision makers when placed 
in this neuro-ICU goals-of-care situation based on how they 
prioritize their concerns. The idea was to use this data regarding 
key decision making archetypes as high-yield targets for future 
decision aid development.

Our team worked with a professional survey company to recruit 
a large sample of adult respondents whose demographics 
mirrored that of the U.S. population. We presented them with 
a hypothetical situation of an elderly relative hospitalized with 
severe ICH and needing trach/PEG to survive, although likely with 
a severe functional deficit. In asking respondents whether they 
would prefer a trach/PEG versus comfort measures for the patient, 
we also used a survey technique known as “best-worst scaling” 
to get at what each respondent’s top concerns were in making 
their decision. We then used the data we collected to divide our 
respondents into key groups with like-minded concerns.

EA: My goal is to develop quantitative neurophysiology 
methods that can help us understand why some patients 
recover from coma after hypoxic-ischemic brain injury while 
others don’t. Our first steps were to build algorithms that could 
efficiently process and analyze large amounts of continuous 
EEG data, and then use machine learning methods to generate 
early and accurate outcome predictions. We have since started 
a prospective observational study using continuous EEG and 

evoked potentials in comatose cardiac arrest subjects. We 
hope to identify which specific neurophysiology signatures are 
necessary for awakening from coma and how temperature and 
sedation may affect these biomarkers.

How did this grant help you move forward in your research career?

DH: The grant made all aspects of this project possible: facilitating 
mentorship, working with the survey 
company, hiring a research assistant 
to help with survey development 
and validation, and working 
with a statistical team to 
perform the subsequent 
analysis. We’ve presented 
the results of our study 
at several conferences, 
including oral 
presentation at AAN this 
year. We are in the process 
of using the data to draft 
an actual decision aid for pilot 
testing among families of patients 
hospitalized with severe ICH.

EA: Getting protected time for 
research during the fellow to faculty 
transition time is one of the most 
important goals for anyone invested in 
research career. The NCS Fellowship Grant 
allowed me to spend more time in the lab working with my 
mentors and many other people with skill sets complementary 
to mine. We have since been able to secure grants from other 
foundations and industry, I got a part-time appointment at MIT, 
and we are starting to draft an NIH K23 award proposal that I 
hope to submit next year. 

Did you experience any roadblocks during the grant period? If 
so, how did you overcome it?

DH: The actual process of gathering and analyzing the data 
has taken longer than projected, but in between phases of this 
project, I have tried my best to move forward other research 
projects that are thematically related. Having the time that this 
grant has afforded me has allowed me to conduct research on 
topics such as how physicians and nurses prognosticate ICH 
outcomes, how satisfied families are with shared decision-
making practices in ICUs, and how variable decisions to place 
PEGs in ICH patients are across different U.S. hospitals. I hope 
these projects will be helpful in designing interventions to help 
families of critically ill patients. 

EA: 1) Recruiting for a small pilot study is not easy, so having 
people who can help you enroll is very important, or you risk 
under-powering your study. 2) My IRB inclusion criteria were too 
strict, so making it a little broader was helpful, but it can take a 
while to get reviews back, so starting broad would be my advice. 
3) Having buy-in from nurses, residents, fellows and faculty (from 
your division and others) is often how you are going to get a 
“heads-up” about potential study candidates early on, and also 
avoid any potential misunderstandings. Making sure I had a one-
minute pitch, a flyer and a short video about our study was helpful 
as well. The key has been to talk to as many people as possible 
about our study.

An Interview with 2 NCS Research Training 
Fellowship Grant Recipients
By Shraddha Mainali, Sara Hocker, Andrew Naidech, NCS Research Operations Sub-Committee

Shraddha Mainali Sara Hocker Andrew Naidech
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Neurocritical Care Society continues to work 
on promoting education with our global 
partners. Dr. Katja Wartenberg directed our 
second ENLS course in Dubai. The course 
was part of the 14th International Pan Arab 
Critical Care Medicine Society Meeting. 
During the meeting, neurocritical care was 
well represented. Faculty included: Gene 
Sung, Kiwon Lee, Gretchen Brophy, Michel 

Torbey, Susan Yeager, Katja Wartenberg and Yasser Abulhassen. 

The meeting was a great success thanks to all the efforts and 
support of the Emirates Intensive Care Society and the leadership 
of Dr. Hussain Al Rahma. 

In May, NCS had its second South America meeting held in 
Rio de Janeiro. Dr. Gisele Silva, chair of the meeting, did an 
excellent job putting together a collaborative group of national 
and international faculty to discuss the latest in neurocritical 
care. The meeting was very multidisciplinary with both pharmacy 
and nursing involvement. Faculty representing NCS included: 
Grechen Brophy, Jose Suarez, Mary Kay Bader and Wade Smith. 

NCS in Dubai and Rio de Janeiro
By Michel Torbey, MD, MPH, FNCS, FAHA, FCCM, FANA; Immediate Past President, NCS; Chair, Global Partners Committee

INTERNATIONAL COLUMN

Please mark your calendar for 
the 15th International Pan Arab 
Critical Care Medicine Society 
Conference April 4-6, 2019, in 
Dubai (http://www.eccc-dubai.
com) and the first regional NCS 

meeting in the Middle East. 
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A History of Intensive Care Training in 
Australasia
The body responsible for vocational training 
in intensive care medicine in Australia and 
New Zealand is the College of Intensive Care 
Medicine (CICM). CICM was established 
in 2008 and formally took over the 
responsibility for training and certification 
of intensive care specialists from the Joint 

Faculty of Intensive Care Medicine on Jan. 1, 2001.

Prior to 2001, two training programs in intensive care medicine 
were available in Australia and New Zealand. The Faculty 
of Anaesthetists (Royal Australasian College of Surgeons) 
commenced a training and examination system in intensive 
care in 1976. The training program consisted of four years and 
two examinations. In 1992, the Australian and New Zealand 
College of Anaesthetists was formed and established a Faculty 
of Intensive Care in 1993, responsible for the conduct of all 
intensive care education. The Royal Australasian College of 
Physicians established a training program in intensive care at 
approximately the same time as the Faculty of Anaesthetists.

In 1996, a Joint Specialist Advisory Committee (Intensive Care) 
between the Faculty of Intensive Care and the Royal Australasian 
College of Physicians was created. The aim was to develop a 
single training program for the specialty and to supervise all 
intensive care trainees on behalf of the two bodies. This aim was 
realized in 2001, with the establishment of the Joint Faculty of 
Intensive Care Medicine.

Current Intensive Care Training 
The CICM training pathway consists of a minimum of six years, 
with prescribed terms in intensive care units, anesthesia and 
medicine. In addition, trainees must also successfully pass both a 
first part and second part examination, which are a combination 
of written, oral and clinical assessments. At the conclusion of 

training, successful candidates 
obtain their fellowship, either 
via the general or pediatric 
pathway, which entitles 
them to apply for Specialist 
Registration in Intensive Care Medicine with either the Australian 
Health Practitioner Regulation Agency or the Medical Council 
of New Zealand. Prior to commencing CICM training, trainees 
must have completed a one-year internship (after medical school) 
and six months supervised intensive care experience in a CICM 
accredited training unit. 

Neurocritical Care Training and Advocacy
Currently, there are no specific post-graduate qualifications unique 
to neurocritical care in Australia and New Zealand. However, 
all intensive care specialists who have completed CICM training 
will have had substantial exposure to neurocritical care practice, 
typically in larger tertiary centers. In many instances, brain-injured 
patients are cared for in “general” ICUs, although some specialized 
neurocritical care units do exist. Monitoring and therapy is largely 
based on measuring intracranial pressure (ICP), with brain tissue 
oxygenation and/or tissue microdialysis being infrequently 
employed. Advanced diagnostic techniques, such as transcranial 
doppler, continuous EEG and/or interventional neuroradiology 
are more commonly available.

Given the number and complexity of neurologically injured 
patients being cared for in ICUs in Australia and New Zealand, 
the CICM has recently established the Neurocritical Care Special 
Interest Group (SIG), the goals of which are:

1. To foster a coordinated and interdisciplinary approach to 
caring for neurologically injured critically ill patients in 
Australia and New Zealand.

2. To provide a forum for discussion, debate, case review and 
clinical support for CICM trainees and fellows caring for 
neurologically injured patients.

3. To enhance knowledge, education and training around 
neurocritical care practice in Australia and New Zealand.

4. To promote a collaborative research agenda aimed at 
improving long-term outcomes for neurologically injured 
patients.

The CICM Neurocritical Care SIG will be holding an inaugural 
ENLS course in November 2018 in Sydney. This will be in 
combination with a one-day symposium, covering a wide range 
of topics relevant to practice in Australia and New Zealand. The 
CICM also became a Neurocritical Care Society (NCS) global 
partner in August 2017. Indeed, there is substantial enthusiasm 
to collaborate globally on educational issues, quality assurance 
and research relevant to this patient group. We look forward to 
engaging with all members of the global NCS community.

Neurocritical Care Medicine
in Australia and New Zealand
By Andrew Udy, BHB, MB, ChB, PGCert(AME), FCICM, PhD

CICM Premises, Prahran, Melbourne Victoria, Australia.
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Drs. Starane Shepherd and Lauren Koffman, neurointensivists, 
from Rush University Medical Center, located in Chicago, Illinois, 
recently spent several days in the capital of the Dominican 
Republic, Santo Domingo, kicking off a series of educational 
conferences being offered to local physicians and trainees. The 
Global Health Department at Rush Medical College has a long-
established relationship with a local nonprofit organization, 
Community Empowerment, in providing healthcare to those in 
need in the Dominican Republic, as well as Haiti. They are now 
working with the philanthropic division of the Feltrex Foundation 
to offer a series of educational lectures throughout the year. Due 
to the demand for neurologic education, this inaugural conference 
was held over two days and provided two keynote presentations, 
in addition to a resident workshop.

Many were excited about the educational opportunity, and we 
promoted the conference sessions on a local medical radio 
show, “La Receta Medica.” This radio show aims to provide 
practical information to the public about common medical 
issues. Later that day, we were hosted by the National Society of 
Neurology and Neurosurgery at the InterContinental Real in Santo 
Domingo. The current and past society presidents were extremely 
welcoming, and the crowd totaled about 150 physicians. Not only 
were neurologists and neurosurgeons present but also general 
practitioners. The keynote presentations were entitled “Acute 
Manifestations of Demyelinating Disease” and “Neuromuscular 
Respiratory Failure, Acute Myasthenia Gravis and Parkinsonism.” 
There was live translation available for audience members, and the 
event was streamed online for those unable to attend. 

The second day started with 
a workshop for residents, 
primarily internal medicine 
residents, as they manage the 
majority of acute neurologic 
diseases in the Dominican 
Republic. We spent the 
morning covering topics such 
as evaluation of a first seizure, 
status epilepticus and new onset 
refractory status epilepticus. The 
residents were highly engaged 
in the case-based discussion and 
eager to learn. Subsequently, 
the keynote followed that night 
hosted by the National Society 
of Obstetrics and Gynecology 
and a crowd of nearly 300 people to learn about “Acute Neurologic 
Emergencies in Pregnancy.” 

Having the opportunity to be an invited international speaker 
so early in our careers was an amazing experience. The most 
rewarding moments were when physicians came to thank us, as 
family practice physicians and internists are often triaging patients 
with neurologic conditions, and they welcomed this refresher 
course in initial management and diagnostic evaluations in 
patients with neurological conditions. Many were also surprised to 
hear about the Emergency Neurologic Life Support (ENLS) course 
and were interested in participating in the future. 

This inaugural educational series was well-received by all who 
attended and we look forward to returning in 2019. 

Expanding Neurologic Education in the 
Dominican Republic
By Lauren Koffman and Starane Shepherd

Lauren Koffman and Starane 
Shepherd with Alfredo 
Hernandez, Director of 
Community Empowerment

Lauren Koffman and Starane Shepherd with the sisters and board members of 
the Feltrex Foundaton philanthropic branch.

Café in the 
colonial zone of  
Santo Domingo
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The International Pan Arab Critical Care 
Medicine Society (IPACCMS) and the Asian-
African Conference of the World Federation 
of Societies of Intensive and Critical Care 
Medicine (WFSICCM) conduct their annual 
meeting in conjunction with the Emirates 
Critical Care Conference (ECCC) around 
the first weekend of April in Dubai, United 
Arab Emirates. Since 2011, the Neurocritical 

Care Society (NCS) has endorsed and participated in the full day 
neurocritical care track discussing the latest development in the 
field of neurocritical care and challenges faced by ICU physicians 
caring for critically ill neurosurgical/neurological patients. 
Because of this collaboration, our society was one of the first 
global partners of the NCS secondary to bilateral efforts led by Dr. 
Khalid Shukri, Dr. Hussain Al-Rahma and collaborators from the 
IPACCMS side with NCS leadership at the time. NCS leadership 
has since been invited to sit during the Neurocritical Care Middle-
East and North Africa (NCC-MENA) chapter of the IPACCMS’s 
annual meeting, which takes place during the conferences’ 
leadership meetings.

Over the years, the neurocritical care track of the conference 
has continued to grow in a steady pace by increased societal 
participation, increased number of speakers and lectures, 
increased track attendance and more engaged attendees discussing 
challenging cases. As a milestone, the Emergency Neurological Life 
Support (ENLS) course was introduced in the region as part of the 
April 2016 conference. During this year’s conference (April 2018), 
there were 22 presented lectures in the track covering diverse 
topics that included hemorrhagic and ischemic stroke updates, 
monitoring and procedures in the neuro-
ICU as well as general topics that included 
imaging for non-neurologist, electrolyte 
disturbances and prognostication. ENLS 
was offered as a pre-conference course by 
five ENLS trainers. This was the second 
time ENLS took place and it is anticipated 
to be part of the ECCC every year. Hats 
off to Dr. Katja Wartenberg, who leads the 
neurocritical care track and ENLS in the 
scientific committee.

Overall, the conference was attended by 
1,600 delegates between April 5-7, 2018. 
Of the 211 speakers delivering 280 lectures, 
43 percent were international, 25 percent 
regional and 32 percent local. Speakers 
came from 56 countries. Additionally, 14 
workshops and courses were conducted 
as part of the conference, including ENLS. 
These total numbers do reflect the growth, 
international nature, and multidisciplinary 
teams attending the conference and care 
for critically ill patients. On a lighter note, 
social activities brought all together in 
an informal manner with entertainment, 
offline interactions and networking. A 
dinner water cruise at Dubai Creek and a 
visit of the seasonal Global Village were 

among these recreation activities. 

As the result of the NCC-MENA chapter meeting and discussions 
with NCS 
leadership, the 
first NCS Middle 
East/Africa 
Regional Meeting 
is planned to be 
held in Dubai in 
association with the 
15th ECCC/14th 
IPACCMS/10th Asia 
Africa Conference 
of the WFSICCM, 
April 4-6, 2019. 
The objectives 
of the upcoming 
meeting are to 
facilitate the NCS’s 
defined mission to 
further promote 
quality patient 
care, facilitate 
professional 
collaboration with 
our region, discuss 
research ideas and 
start initiatives, 
introduce members 
of our MENA 

Neurocritical Care in the Middle East and Africa
By Yasser B. Abulhasan, MBChB, FRCPC, Chairman, Neurocritical Care-MENA Chapter of IPACCMS
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region to possible specialized training opportunities in established 
neurocritical care units worldwide, and improve standards in 
existing units that our society would like to explore. Hopefully, 
this long lasting collaborative effort and defined objectives 
help advocate patient-centered care and improve outcomes of 
neurocritical care patients in the challenging Middle East/Africa 
region. Additionally, our region is yet to explore the full potentials 
of the multidisciplinary team approach paradigm of care in 
neurocritical care. This task is definitely worth tackling by utilizing 
multidirectional efforts.

For now, save the dates April 4-6, 2019. We do look forward to 
welcoming you in Dubai.
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In the Philippines, 
cerebrovascular diseases 
rank as the second 
most common cause 
of mortality in the 
National Statistics 
Office epidemiological 
reports in 2017. Other 
neurological diseases that 
require intensive care 
management like status 
epilepticus and traumatic 

brain injury are unfortunately underreported leading to a lack of 
epidemiologic data. As technological advances moved us further 
into discovering more efficient and expedient means of preventing 
and protecting the injured brain from further insult and ensuring 
improved recovery and reduced mortality, the role of intensive 
neurologic management cannot be understated. This became the 
driving impetus for Filipino neurologists and other specialists to 
take an interest in the care of the critically ill patient with primary 
and secondary neurologic dysfunction. Neurocritical care has thus 
become an emerging subspecialty in the practice of neurology in 
the Philippines. The advances in the care of the neurocritically 
ill patient have paved the way for multidisciplinary specialists to 
improve outcomes of Filipino patients.

Over the past decade, tertiary high-volume hospitals in Metro 
Manila have begun to revolutionize the manner by which 
healthcare is delivered to patients with neurological diseases that 
require focused neurocritical care. Advancements in neuroimaging, 
neurosurgical techniques and thrombolysis in acute stroke care 
are now in local practice. Hospitals in Philippine urban cities 

now have Brain Attack Teams that ensure early recognition and 
management of acute ischemic stroke. Mechanical thrombectomy 
has likewise become a feasible option over the past few years. 

However, the access to specialized healthcare is marginalized in 
the cities outside of metropolitan Manila, and these therapeutic 
advances still cannot be delivered to every neurologic patient. 
Recognizing these gaps in neurocritical care, a group of specialists 
gathered to formally discuss the founding of the Philippine 
Neurocritical Care Society (PNCS) on May 10, 2017. The meeting 
was held at St. Luke’s Medical Center in Quezon City, Philippines. 
The meeting was presided by Dr. Geraldine Siena Mariano and 
Dr. Abdias Aquino. The nonprofit organization is made up of 
experts and recognized leaders in various disciplines, such as 
neurocritical care, endovascular, neurosurgery, critical care, stroke, 
neuroradiology, clinical nutrition, rehabilitation medicine, 
nursing, clinical pharmacy and respiratory therapy from different 
institutions. The society is an affiliate of the NCS International 
Affiliates Program and it aims to reflect the mission statement of 
the Neurocritical Care Society. 

The PNCS seeks to create local programs to educate and empower 
healthcare professionals in optimizing the delivery of neurocritical 
care especially in far-flung areas where there is limited access 
to care. Among the long-term goals of the organization is the 
development of local management guidelines that will allow 
standardization of care of the neurocritically ill patient even in 
hospitals with limited resources and the creation of hospital 
networks that will allow the expedient and coordinated transfer of 
patients to tertiary hospitals where optimal care can be provided.

The Evolution of Neurocritical Care in the Philippines
By Joanne B. Robles, MD and Geraldine Siena L. Mariano, MD

Geraldine Siena L. 
Mariano, MD

Joanne B.  
Robles, MD

The first Philippine Neurocritical Case Society (PNCS) meeting held in St. Luke’s 
Medical Center- Quezon City last May 10, 2017.

Multidisciplinary rounds 
at St. Luke’s Medical 
Center, Quezon City, 
Philippines.

The NCCU team at St. Luke’s Medical Center.
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My wife and I both lived in Africa at different 
stages of our lives, so there was no hesitation 
when opportunity arose via the Global 
Health Department at Weill Cornell Medicine 
to return to this enigmatic continent. In 
addition to teaching the curriculum in 
neurology at the second biggest university 
hospital, Weill Bugando Medical Center, 
Mwanza, from 2012, I joined an international 

collaborative effort in neurotrauma, led by Dr. Roger Härtl, 
professor of neurosurgery at Weill Cornell. 

The neurotrauma project includes both education and research. 
Education entails exchange of trainees in neurosurgery, whereby 
Tanzanian residents spend up to three months each at Cornell 
learning neurosurgical skills in a cadaver lab as well as observing 
spine, cranial and vascular cases. In addition, they spend time in 
the neurocritical care unit and attend all related conferences. Some 
neurosurgical residents from Cornell also choose to spend time 
at MOI under the supervision of Dr. Hamisi Shabani, professor 
and chairman of the Department of Neurosurgery. Once a year, 
the group comes together to organize a conference on brain 
and spine trauma, which includes lectures, workshops, invited 
international guest speakers and presentation of research data. 
After two days of lectures, surgical training for basic techniques 
occurs at the operating rooms at MOI. In 2017, we hosted the 
first day of lectures in neurocritical care and plan to host ENLS in 
2018. This conference is now supported by the College of Surgery 
for East, Central and Southern Africa (COSECSA) Brain Trauma 
Foundation and endorsed by the Neurocritical Care Society and 
has had more than 100 attendees from the region for the past 
several years.

Concurrently, we host a detailed severe TBI database, supported 
by the BTF. Data analysis and projects from these emerge as part 
of a quality improvement program, based on a similar project 
by the BTF in New York State. The database provides objective 
data on gaps in the care of severe TBI patients, which range from 
admission to ICU, initial resuscitation, delays and pragmatic 
difficulties in obtaining imaging, prompt surgical intervention and 
post-traumatic ICU care. Several students have completed these 
projects as part of their undergraduate and post-graduate theses.

Critical care in Tanzania is provided by anesthesiologists, yet 
no formal training curriculum exists. It is our goal over the next 
several years to focus on the development of neurocritical care by 
twinning with MOI in education and research to provide objective 
data for improvement in care and reduction in mortality after 
neurotrauma. As with neurosurgery, we hope to fund resident 
global health critical care fellows at MOI in the near future and 
initiate a training program. 

Our close-knit relationship with the surgeons at MOI under 
the leadership of Dr. Hamisi Shabani would not be possible 
without everyone’s enthusiastic participation in weekly Skype 
calls, adopting trainees, supervising each other’s students and 
their projects. And, of course, the support of the chairs of the 
Department of Neurosurgery and Neurology at Cornell, Drs. 
Philip Stieg and Matthew Fink, is quintessential.

Neurotrauma and Critical Care in Tanzania: 
Collaboration With Muhimbili Orthopedic Institute 
(MOI), Dar-es-Salam
By Halinder S. Mangat, MD
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The Muhimbili National 
Hospital is the largest 
referral hospital in 
Tanzania, handling 
a broad spectrum of 
pathology, including 
critically ill neurologic 
and neurosurgical 
cases of the highest 
complexity. It is affiliated 

with the Muhimbili Orthopedic Institute (MOI), which is the only 
tertiary center for neurosurgery and orthopedics in Tanzania. The 
World Health Organization recommends that all countries have 
one neurosurgeon for each 100,000 residents. In Tanzania, the 
ratio is 1 to 13 million.1 

In addition, Tanzania has only seven practicing neurologists 
(serving a population of 53 million), with a small number of 
trainee neurologists in various stages of their training at home 
or abroad.2 Lack of expertise is compounded by a high incidence 
of emergent neurologic conditions ranging from TBI to ischemic 
and hemorrhagic stroke requiring expert neurocritical and 
neurosurgical care. As an example, the incidence of ischemic stroke 
in Dar es Salaam (largest city in Tanzania) was 315.9 per 100,000 
(281.6-352.3) compared with urban United States - 93 per 
100,000 in whites and 223 per 100,000 for blacks in the Northern 
Manhattan Stroke study.3 There is high in-hospital mortality 
among these patients (33.3 percent in first 30 days) according to a 
recent study,4 with sepsis and aspiration pneumonia being major 
contributors. Even if patients survive the acute period, there is 
significant socioeconomic burden and long term mortality (82.3 
percent in seven years) primarily driven by severity of disability.5 

Compounding lack of expertise and paucity of resources, a lack 
of transport infrastructure and referral networks often mean 
many patients with neurovascular and neurotrauma emergencies 
arrive too late. Despite the multiple hurdles, given evidence 
for benefit of intra-arterial stroke therapies in the extended 
window as well as reduction of morbidity and mortality with 
decompressive hemicraniectomy in malignant MCA stroke 
within 48 hours6,7, there may be reason to believe that expert 
stroke, neurocritical and neurosurgical care may change the 
outlook in an otherwise grim situation. 

We communicated with Dr. Hamisi Shabani, the chair of 
neurosurgery at MOI and Muhimbili National Hospital, who is 
dedicated to improving the state of neurocritical care in Tanzania. 
These were his responses: 

Neurocritical Care in Tanzania: An Interview With 
Dr. Hamisi K Shabani
By Faheem Sheriff, MD, and Hamisi K. Shabani, MD

Neurosurgery Operating Room at Muhimbili Orthopedic Institute

Faheem Sheriff, MD Hamisi K. Shabani, MD
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Is there a dedicated neurocritical care specialist at your center 
(Muhimbili National Hospital / Muhimbili Orthopedic 
Institute) for neurosurgical and neurocritically ill patients? 
There is not a single neurocritical care specialist at MOI or 
Muhimbili National Hospital (or in Tanzania that I know of). 

What are your plans in this regard? 
We have several plans, but due to lack of funding, some programs 
fall back due to overriding priorities. We would love to have 
a boost in this respect. The essential surgical skills training 
is ongoing under the funding from Canadian Network for 
International Surgery. That way at least the basic life support skills 
are learned. 

What is the size of your neurocritical care unit (beds)? 
MOI is now in phase three of expansion. We shall have a 20-bed 
ICU and 30 bed step down ICU. This is excluding the human 
workforce development requirement necessary at the beginning. 

What is the nursing-to-patient ratio in your neurocritical  
care unit? 
The current ratio is two patients to one nurse. 

Who is in charge of your neurocritically ill patients? 
Our unit is staffed primarily by anaesthesiologists.

Do you have a fellowship or other formal training program for 
trainees in your neurocritical care unit? 
Most staff are trained at the Muhimibili Univeristy of Health and 
Allied Sciences (MUHAS); currently, there is no such a training 
program at MUHAS

Are your trainees trained in ENLS (Emergency Neurologic  
Life Support)? 
There is no ENLS training in Tanzania (responds with a laugh). 
Please introduce this. 

Is your institution represented in the Neurocritical Care Society 
or any other local neurocritical care societies? 
We are unfortunately not involved in the Neurocritical Care 
Society. Let’s get started if possible. 

Are there resources that you would like to have to serve your 
patient population better?
These are important questions! I don’t know where to start. My 
advice is to welcome anyone interested in this so we can work 
together. We also need to engage in resource needs analysis 
and plan the way forward. Currently, Dr. Halinder Mangat, a 
neurointensivist from Weil Cornell is paying regular annual visits 
here during the neurotrauma course. 

What is your vision for neurocritical care in Tanzania and 
East Africa in the next five years? 
The future is bright if we establish one center of excellence; 
then all expansion starts from there. MOI is ready to support 
such innovation. 
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Clinical Pharmacy Practice in Germany
Drug therapy of patients is becoming more complex, thus making 
drug prescribing more challenging. In clinical practice, a wide range 
of drug-related problems (DRPs) are common in hospitalised 
patients and can result in prolonged hospital stay, patient morbidity 
and mortality, and increased costs (1-3). Clinical pharmacists 
can help identify, resolve and prevent DRPs through medication 
reconciliation and medication review at hospital admission and 
discharge (4-6). Despite numerous activities of German pharmacists 
targeted at improving patient safety in drug therapy, specialization 
in clinical pharmacy does not exist in Germany.

The first patient oriented services in Germany were established 
in the 1970s and originated within hospital pharmacy practice 
(7). In the 1980s, aspects of clinical pharmacy became part of 
an educational program, involving three years of training in a 
German Chambers of Pharmacists-certified hospital pharmacy. 
Participants that pass the final exam acquire the additional title 
“Specialist in Hospital Pharmacy” (German: Fachapotheker 
für Klinische Pharmazie). In 2016, nearly three out of four 
pharmacists working in a hospital pharmacy acquired this 
specialization. 

By 1999, German universities took notice that it was paramount 
for pharmacists to stay abreast of changes in pharmaceutical care. 
Subsequently, clinical pharmacy became an examination subject 
and teaching profession (7, 8). Currently, only 15 of the 22 
faculties of pharmacy in Germany have the status of professorship 
in clinical pharmacy. It is therefore not surprising that the call 
for specialization and further education to address patient safety 
comes from hospital pharmacists themselves (9).

The role of the clinical pharmacist in Germany has evolved 
over time, especially in the last few years with the focus mainly 
on providing comprehensive drug management including 
optimization of drug therapy and identification, resolution and 
prevention of DRPs (10-13). 

However, clinical pharmacy services in German hospitals are not 
yet established nationwide. According to a Benchmark Survey in 
2015 of the European Association of Hospital Pharmacists, there 
were 0.3 pharmacists per 100 beds employed in German hospitals 

(the lowest of the survey) as compared to the European average of 
one pharmacist per 100 beds. In the same year, Germany counted 
1721 hospitals (without rehab clinics), of which only 22 percent 
had a hospital pharmacy (14). Since it is rare for a pharmacist to 
work in a hospital that does not have a hospital pharmacy, most 
German hospitals do not benefit from clinical pharmacy services. 
There is even less data available describing pharmacist services in 
the neurocritically ill patient population in Germany.

Optimizing Pharmacotherapy in Acute Neurological Illness
Two studies at the Hospital of Fulda, Germany, explored the 
impact of the clinical pharmacist in optimisation of drug therapy 
in the hospital setting and in transitions of care focusing on 
patients with ischaemic stroke. First, the nature and frequency 
of DRPs along with pharmaceutical interventions from hospital 
admission to hospital discharge were investigated (15). A total 
of 271 DRPs were documented in 155 patients (1.8 DRPs per 
patient). The DRPs, coded with the classification system APS-Doc 
(16), occurred mainly in the categories drug, indication, and 
dosage. DRPs in the category indication were stroke-related in 
80 percent of the cases and referred mainly to antihypertensive 
medication (undertreatment), secondary prevention (non-
compliance with treatment guidelines) and statin therapy 
(omission of therapy). These results highlighted that a clinical 
pharmacist working with this patient population can provide 
valuable contributions as part of a multidisciplinary team, leading 
to optimised and safe pharmacotherapy. 

In a second study, a medication report was developed as one 
part of the discharge letter that provided systematic detailed 
information on all medication changes during the hospital 
stay and reasons for the changes. This was done to improve the 
transition of care process and to increase the adherence rate of 
the primary care physicians (PCPs) to the hospital discharge 
medication plan (17, 18). The impact of the medication report 
was evaluated in an open, prospective, interventional study in 
patients with transient ischaemic attack (TIA) or ischaemic stroke. 
In the control group (CG), current medications were documented 
by the neurologist in the discharge letter. In the intervention 
group (IG), the clinical pharmacist included the medication report 
with detailed information in the discharge letter, which was also 
approved by the neurologist. 

In order to evaluate the impact of the medication report, the PCP 
was interviewed by phone three months after hospital discharge 
about the current medication list. The impact was measured on 
the basis of adherence to recommended medication therapies in 
the discharge letter. Overall, 156 patients were enrolled in each 
group. By providing detailed information in the discharge letter, 
adherence rose significantly in the IG for the entire medication 
regimen, including antithrombotic drugs and statin therapy. 
This study highlighted that providing detailed information on 
discharge describing medication changes may lead to substantially 
improved adherence to discharge medications, potentially 
resulting in better secondary stroke prevention.
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The role of the pharmacist in Germany has changed over the 
last few decades toward a more patient-oriented practice. The 
clinical pharmacist has become an invaluable member of the 
multidisciplinary team and takes part on ward rounds and team 
discussions at the time of prescribing drugs. There is increasing 
evidence that the participation and subsequent interventions of 
clinical pharmacists in the healthcare team have a positive impact 
on drug safety and clinical outcomes for the patient. The studies 
described highlight the important role of the pharmacist in the 
medication use and transitions of care processes within a stroke 
unit in Germany. 
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Intravenous crystalloid administration is 
one of the most common interventions 
performed in critically ill patients. 
However, during the last decade, a growing 
body of literature suggests potential harm 
with 0.9 percent sodium chloride (also 
known as normal saline) and its associated 
hyperchloremia, most notably in the 
critically ill. 

In actuality, the adjective “normal” is a misnomer; 0.9 percent 
sodium chloride solution contains a supraphysiologic chloride 
concentration of 154 mEq/L – 40-60 percent higher than normal 
human plasma levels. Hyperchloremia itself may lead to non-
anion gap metabolic acidosis and has been associated with renal 
dysfunction, among other complications. On the other hand, 
balanced crystalloids contain organic anions such as acetate and 
lactate, which are then metabolized to bicarbonate and electrolyte 
concentrations similar to human plasma. Clinicians may be 
reluctant to use some of the balanced crystalloids in patients with 
hyperkalemia, hypercalcemia, hyponatremia, hyperlactatemia and 
cerebral edema. 

The majority of studies comparing 0.9 percent sodium chloride 
to balanced crystalloids (Table 1) thus far have been conducted 
in general critical ill populations and large studies including 
neurocritically ill patients are lacking. In 2012, Yunos et al. studied 
the association of chloride-restrictive versus chloride-liberal 
intravenous fluid administration with acute kidney injury (AKI) 
in a mixed-bed intensive care unit (ICU). The group found that a 
chloride-restrictive strategy among their critically ill patients was 
associated with a significant decrease in both the incidence of AKI 
as well as the use of renal replacement therapy (RRT).1 Subsequent 
large retrospective analyses have also found association between 
higher chloride loads and in-hospital mortality in patients with 
systemic inflammatory response syndrome and septic shock, even 
after controlling for received volume and other confounding 
variables.2,3 The much-awaited double-blind, cluster-randomized, 
double-crossover 2015 SPLIT feasibility trial did not show reduced 
incidence of kidney injury in critically ill patients receiving 
buffered crystalloid versus 0.9 percent sodium chloride. Both 
groups showed a low utilization of RRT and low mortality. The 
study was limited by unreported serum chloride levels, relatively 
low volumes of administered fluids and low patient acuity, making 
it poorly generalizable. The majority of patients were admitted 
following elective surgery, with a mean APACHE II score of 14 and 
a median two liters of fluid administered in both groups.4 

The most recent Isotonic Solutions and Major Adverse Renal 
Events Trial (SMART) published by Semler et al. at Vanderbilt, is 
the largest trial to date comparing the use of balanced crystalloids 
(Lactated Ringer’s or Plasma-Lyte A) versus 0.9 percent sodium 
chloride in the critically ill. Five intensive care units were 
randomized to a sequence of alternating crystalloid group on a 
monthly basis. Relative contraindications to balanced crystalloids 
included hyperkalemia and brain injury and decision to use 
saline instead was left to the clinician’s preference. Fewer patients 
in the balanced crystalloids group had a plasma chloride > 110 
mEq/L (24.5 percent versus 35.6 percent, p<0.001). The primary 
endpoint was a composite of major adverse kidney events 

within 30 days: new renal replacement therapy, persistent renal 
dysfunction (defined as an increase of the serum creatinine by 
≥ 200 percent from baseline), and death from any cause. The 
composite endpoint occurred less in the balanced-crystalloids 
group, a difference that was mirrored in the subgroup analysis 
of neurologic ICU patients. Although the effect size was low, the 
widespread use of crystalloids renders this difference clinically 
significant. These results were inconsistent among patients with 
traumatic brain injury; however, clinicians had the option of 
administering 0.9 percent sodium chloride for these patients 
regardless of group assignment, making conclusions difficult to be 
drawn for this patient population.5 

Hyperchloremia is often seen as a necessary evil in management 
of the neurocritically ill, where hypertonic saline is a mainstay 
treatment for increased intracranial pressure (ICP). Two recent 
studies, summarized in Table 1, have evaluated the impact of 
hyperchloremia in neurocritically ill patients. The first, by Riha 
et al., evaluated the impact of hyperchloremia (chloride ≥ 115 
mEq/L) in a multicenter retrospective propensity-matched cohort 
study of intracerebral hemorrhage (ICH) patients with continuous 
infusion of 3 percent hypertonic saline. Patients exhibiting 
hyperchloremia were associated with a higher incidence of in-
hospital mortality, though patients in the hyperchloremia group 
had lower baseline Glascow Coma Scale score, higher ICH score, 
and required more mechanical ventilation and cerebrospinal fluid 
diversion. 

After adjusting for differences between both groups by propensity 
score matching, in-hospital mortality and AKI still occurred more 
frequently in the hyperchloremia group.6 Another retrospective 
analysis from Sadan et al. evaluated AKI prevalence in patients 
with subarachnoid hemorrhage. Patients with AKI were found to 
have higher Hunt and Hess scores, longer duration of mechanical 
ventilation and ICU length of stay compared to patients without 
AKI. Additionally, these patients received more hypertonic saline 
(3 percent or 23.4 percent NaCl) treatment, had higher mean 
serum creatinine, chloride and sodium concentrations during 
their ICU stay. The authors identified male gender, hypertension, 
abnormal admission creatinine, mean serum chloride 
concentration and hypertonic saline therapy as predictors of AKI 
development.7 In both studies, patients in the AKI group were 
sicker and older, and it is difficult to determine if the mortality 
difference between both groups was a result of hyperchloremia, 
a higher incidence of AKI, or a higher severity of illness in the 
hyperchloremic patients. 

Despite study limitations in the literature evaluating the impact 
of hyperchloremia in neurocritically ill patients, the available data 
in the critically ill suggests that hyperchloremia should not be 
disregarded in patient care. Growing evidence prompts clinicians 
to develop new strategies to reduce chloride accumulation in 
patients with ICP crises. An alternative strategy includes the use of 
mixed sodium acetate/sodium chloride solutions for both crisis 
and continuous infusion therapies. Further research is similarly 
needed to evaluate the role of isotonic balanced crystalloids 
containing physiologic sodium concentration (e.g. Plasma-Lyte) 
for fluid resuscitation in neurocritically ill patients. 

Hyperchloremia in the Neurocritically Ill Patient
By Caroline Der Nigoghossan, PharmD, BCCCP, and Shivani Ghoshal, MD
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Table 1: Summary of major trials evaluating the use of crystalloids and/or hyperchloremia in critically ill patients

Trial Patient Population Study Design Study Groups Major Outcomes

Yunos et al
JAMA 20121

(n=1,533)

Multidisciplinary 
ICU

Neurological 
 diagnosis (8%)

Prospective, open 
label, sequential 
period pilot study

CL (0.9% NaCl, 4% 
gelatin, 4% albumin)
(n=760)

CR (Hartmann solution, 
PL-148, chloride-poor 
20% albumin)
(n=773)

Kidney injury and failure*: 
CL 14% vs. CR 8.4% 
(p <0.001)

RRT:
CL 10% vs. CR 6.3% (p=0.005)

ICU mortality:
CL 9% vs. CR 8% (p=0.42)

Young et al
JAMA 20154

(n=2,262)

Postsurgical (72%)

Neurological  
operative admission 
(3%)

Traumatic brain 
injury (3%)

Double-blind,  
cluster randomized, 
double-crossover

0.9% NaCl
(n=1110)

PL-148
(n=1,152)

Kidney injury or failure*:
0.9% NaCl 9.2% vs. PL-148 9.6% (p=0.77)

RRT:
0.9% NaCl 3.3% vs. PL-148 3.4% (p=0.91)

ICU mortality:
0.9% NaCl 6.6% vs. PL-148 7.2% (p=0.62)

Semler et al
N Engl J Med5 
2018
(n=15,802)

Five ICUs (medical, 
cardiac, neurologic, 
trauma, surgical)

Neuroscience ICU
(18%)

Traumatic brain 
injury (9%)

Pragmatic,  
unblended, cluster 
randomized, mul-
tiple crossover trial

0.9% NaCl
(n=7,860)

BC: PL-A or LR
(n=7,942)

^Major adverse kidney event within 30 
days: 
All cohort: 0.9% NaCl 15.4% vs. BC 14.3% 
(p=0.04)

Neuroscience ICU: 0.9%NaCl 10.2% vs. BC 
8.1% (p=0.04)

TBI: 0.9% NaCl 14% vs. BC 15% (p=0.58)

RRT:
0.9% NaCl 2.9% vs. BC 2.5% (p=0.08)

ICU mortality:
0.9% NaCl 7.3% vs. BC 6.6% (p=0.08)

Riha et al
Crit Care Med6 
2017
(n=219)

Neurosciences ICUs

Intracerebral  
hemorrhage  
receiving continuous 
3% hypertonic saline

Multicenter, retro-
spective,  
propensity-
matched cohort

Hyperchloremia
(n=76)

Nonhyperchloremia
(n=143)

+AKI in propensity-matched cohort:
Hyperchloremia 34% vs. nonhyperchlore-
mia 14%
(p=0.02)

In-hospital mortality in propensity-
matched cohort:
Hyperchloremia 34% vs. nonhyperchlore-
mia 14%
(p=0.02)

Logistic regression analysis:
Hyperchloremia predicts in-hospital  
mortality 
(OR 4.4; 95% CI, 1.4-13.5)

Sadan et al
Crit Care Med7 
2017
(n=1,267)

Subarachnoid  
hemorrhage

Retrospective 
analysis

#AKI 
(n=1,055)

No AKI 
(n=212)

In-hospital mortality:
AKI 28.3% vs. no AKI 6.1% (p<0.001)

Logistic regression analysis to evaluate for 
risks for AKI:
10 mEq/L increase in mean serum chloride 
(OR 7.39; 95% CI, 3.44-18.23)

CL: chloride liberal fluids; CR: chloride restricted fluids; PL-148: Plasma-Lyte 148; 0.9% NaCl: 0.9% sodium chloride; PL-A: Plasma-Lyte 
A; LR: Lactated Ringer’s solution; BC: balanced crystalloids; TBI: traumatic brain injury

*Per RIFLE criteria; ^Composite of death from any cause, new renal replacement therapy or renal dysfunction,+per AKIN criteria, #per 
KDIGO criteria 
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A significant portion of critically ill patients admitted to the ICU 
will eventually exhibit severe loss of strength and muscle mass, 
a phenomenon which has been termed ICU Acquired Weakness 
(ICUAW). ICUAW is clinically detectable acquired muscle 
strength deficit manifesting in all limbs. At the seven-day mark, an 
estimated 24-77 percent of critically ill patients will be affected. 
Muscle mass loss has been tallied at 5-13 percent on the first 
week of ICU stay alone, and resulting weakness carries with it far-
ranging complications and consequences.

ICUAW is associated with aspiration events, delayed ventilator 
weaning, as well as increased length of stay and costs and higher 
mortality rate. Additionally, strength impairment may persist 
for up to eight years after discharge, resulting in decreased 
independence and quality of life. It has been posited that each 
day of bed rest in this population confers a 3-11 percent relative 
decrease in muscle strength over two-year follow-up.

Several risk factors have been identified for ICUAW such as sepsis, 
systemic inflammatory response syndrome, multiple organ failure 
and hyperglycemia. Other risk factors include medications such 
as corticosteroids, cathecolamines, aminoglycosides and colistin. 
Several of these factors are also associated with entities such as 
critical illness myopathy (CIM) and critical illness polyneuropathy 
(CIP), which can be causative of ICUAW. The pathophysiology 
behind CIP/CIM has been linked to pro-inflammatory cytokines, 
namely IL-1, IL-6 and TNF-alpha. Said inflammatory factors 
mediate axonal degeneration in CIP and myosin loss in CIM. 
TNF-a promotes muscle atrophy and has a direct catabolic action 
on differentiated muscle cells. In CIP, endothelial damage and 
local tissue edema impairing nerve microcirculation has been 
posited as the pathogenic mechanism.

Special attention has been given to immobility as a modifiable 
factor leading to ICUAW. Early mobilization and physical 
therapy can improve patient outcomes, lengths of stay and, 
potentially, long-term recovery. However, a subgroup of critically 
ill patients may be precluded from participating in rehabilitation 
given clinical instability, severity of illness and altered sensorium 
or consciousness.

Thus, neuromuscular electrical stimulation (NEMS) has 
emerged as an adjuvant therapy modality, with the advantage of 
not necessitating patient participation, or even consciousness. 
This intervention comprises the application of an electrical 
current to muscles via surface electrodes with activation of 
intramuscular nerve branches, leading to non-voluntary 
contraction. NEMS has exhibited the potential to preserve 
myocyte protein synthesis and prevent muscle catabolism or 
atrophy during prolonged immobilization. Other benefits of 
NEMS have been proposed, as NEMS was shown to increase 
circulating endothelial progenitor cells (EPCs) in critically ill 
septic patients. This cell lineage is associated with endothelial 
repair, which the authors theorized may aid recovery of 
systemic microcirculation in this patient group. 

Initially showing benefit in patients with chronic diseases such as 
COPD and CHF, NEMS has been increasingly studied in the ICU 
setting, showing promise.

Systematic reviews have shown NMES when combined with 
standard therapy proves more effective than usual care alone for 
preventing strength loss in the critically ill. Most data has shown 
NEMS groups retain more strength than their counterparts. While 
muscle mass preservation analyses have yielded mixed data, most 
suggest NEMS does provide benefit. 

One RTC in Brazil involving 24 patients focused on the rectus 
abdominus and pectoral muscles demonstrated a significant 
(p<0.001) difference in muscle cross section between the 
intervention and control groups. While the NEMS group had no 
loss of mass at the tested muscles at seven days, the control group 
demonstrated significant atrophy. In secondary outcome analysis, 
the NEMS group also demonstrated significantly decreased lengths 
of stay. 

The CATASTIM2 study in Vienna demonstrated no significant 
changes in muscle mass between the treatment and control 
groups; however, observed strength recovery was increased 
by 450 percent in the treated group. In conclusion, there is 
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moderate to strong evidence suggesting NEMS is beneficial and 
results in improved muscle strength outcomes. Notably, NMES 
in combination with usual therapy may result in accelerated 
ventilator weaning, and improvements in six-minute walking 
distance and bed to chair transfer as well as reducing incidence of 
critical illness CIM, CIP and ICUAW. 

Implementation of NEMS as adjuvant therapy would pose 
an advantageous cost-benefit ratio. This therapy is low-risk, 
non-invasive and does not require patient cooperation. The 
apparatuses themselves are relatively inexpensive and are not 
overly complicated in their operation. Given potential benefits, 
NEMS seems to poses a beneficial proposition for our patients. 

There are some limitations to the routine use of NEMS in 
critical care medicine. Firstly, as this technology is nascent there 
is a significant amount of heterogeneity among the described 
protocols. Existing studies varied in muscle groups treated or 
applied electrical current parameters leaves us without a clear 
guideline or operational consensus. Additionally, evaluation and 
reporting of muscle mass and cross-sections has been confounded 
by observed edema. Ultimately pathophysiological mechanisms 
of ICUAW and their interplay with NMES remain to be fully 
elucidated, and as with all incompletely understood variables, 
should be approached with caution. 

SELECT TRIALS ON NEUROMUSCULAR ELECTRICAL STIMULATION (NEMS) 

Study NMES Site (bilateral unless 
otherwise indicated)

Evaluated Outcome Results

Abdellaoui et al. Quadriceps, Hamstrings Strength Significantly greater Quadriceps 
strength vs control (p<0.01)

Dall’Acqua et al Rectus Abdominus, Pectoralis Muscle Thickness No change in NMES group vs 
significant decrease in control 
group (p<0.001)

Fischer et al. Quadriceps Muscle Thickness No significant change in muscle 
thickness, NMES patients re-
gained strength more rapidly

Gerovasili et al. Quadriceps, Peroneus Longus Muscle Thickness Rectus femoris and vastus 
intermedius decreased less for 
NMES than control (p<0.05)

Karatzanos et al. Quadriceps, Peroneus Longus Strength Greater strength in NMES vs 
control for wrist flexion, hip 
flexion, dorsiflexion (p<0.05) 
and knee extension (p<0.01)

Rodriguez et al Unilateral Biceps Brachii, 
Quadriceps

Strength, Muscle Thickness Increased strength for elbow 
flexion (p<0.005), knee exten-
sion (p=0.034).

Routsi et al. Quadriceps, Peroneus Longus Strength Global strength scores greater 
in NMES group than control 
(p=0.04)

Zanotti et al. Quadriceps Glutei Strength Strength scores increased in 
NMES group than control 
(p<0.02)
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FEATURED PROGRAM

The neurointensive care unit (NICU) of the Neurocenter at the 
Regional Hospital in Liberec is the first combined neurological 
and neurosurgical intensive care unit in the Czech Republic. 
It is located in a 900-bed hospital with a catchment area of 
approximately half a million people. 

Our NICU treats over 1,700 adult patients per year. From brain 
diseases, we focus mainly on stroke, because we are a complex 
cerebrovascular centre, one of 10 in the Czech Republic. Tumors 
are our second most common brain disease, and we accept fewer 
patients with trauma, hydrocephalus and status epilepticus. Our 
NICU also provides care for patients with spinal and spinal cord 
disease, both with and without operations.

The NICU has 18 beds and is divided into three parts: NICU A has 
five beds in a single room for neurological non-ventilated patients; 
NICU B has seven beds in a single room for neurosurgical and 
orthopaedic non-ventilated patients; and NICU C has six separate 
beds for neurological and neurosurgical patients who require 
mechanical ventilation. Four of these beds are situated in boxes, 
the other two in two isolation rooms that have preparatory rooms 
by their entrances. 

Our NICU is led by neurointensivists who originally worked 
as anaesthetists-intensivists. In the Czech Republic, we do not 
have a unified system for training neurointensivists, who instead 
study one of three postgraduate medical fields: neurology, 
neurosurgery or anesthesiology-intensive care medicine. Our team 
has physicians from all three fields. Four work exclusively in this 
NICU, while the rest also work in other parts of the Neurocenter 
and Orthopaedics Department. Neurologist and neurosurgeon 
neurointensivists generally take care of non-ventilated patients, 
while anaesthetists-intensivists look after ventilated patients. 

There are 41 nurses working 12-hour shifts exclusively in our 
NICU. They have a unified Czech postgraduate education system 
in anesthesiology-intensive care medicine. There are also hospital 
attendants, rehabilitation and logopaedic specialists. 

The unit is fully equipped with bedside general monitoring, 
including non-invasive cardiac output monitoring, ultrasound 
and electric impedance tomography (EIT). From multimodality 
neuromonitoring, we have invasive measurement of intracranial 
pressure, brain temperature, cerebral microdialysis, invasive and 
non-invasive brain oxygen measurements, transcranial Doppler 
untrasonography and portable head CT. This neuromonitoring 
method is used as standard for patients with severe subarachnoid 
haemorrhage and brain trauma. 

In our NICU, we place great emphasis on quality control. 
We monitor patient safety by the daily recording of adverse 
events according to the Sentinel Events Evaluation (SEE) 
study of the European Society of Intensive Care Medicine. We 
have also implemented a preventive multi-modal nosocomial 
infection protocol monitoring hygienic, epidemiological 
status and antibiotic policy, which has led to very low rates of 
nosocomial infections (4.2 percent) and multidrug-resistant 
bacteria (extended spectrum beta-lactamase, ESBL 0.9 percent; 
Methicillin-resistant Staphylococcus aureus, MRSA 0.9 percent; 
nobody with Vancomycin-resistant enterococcus, VRE). There is a 
similar preventive strategy protocol for hypo and hypernatremia. 
The efficiency of these protocols has been verified in our 
published studies.

In 2014, I initiated the foundation of the Academy of 
Neurointensive Medicine and the Neurointensive Section of the 
Czech Society of Intensive Care Medicine in Liberec. Because 
neurocritical care education is not fully integrated in our country 

Neurointensive Care in Liberec, 
Czech Republic
By Vera Spatenkova, MD, PhD, head of Liberec NICU, the Academy of Neurointensive Medicine, and the Neurointensive Section of the Czech 
Society of Intensive Care Medicine
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FEATURED PROGRAM

but instead is split into three systems, we are striving to 
bring these three strands together through our Academy 
of Neurointensive Medicine. We hold regular workshops 
and training courses in neurocritical care for physicians 
from all over the Czech Republic. The world renowned 
neurocritical care specialist Associate Professor Dr. 
Raimund Helbok (Pic 6), Department of Neurology, 
Innsbruck Medical University, has twice been guest 
speaker at these events, where he gave workshops on 
multimodal neuromonitoring, and we are planning his 
third visit for November 2018. On April 30 2018, we 
held a workshop on safe mechanical ventilation led by 
Professor Marcelo Amato MD, PhD, from São Paulo, 
Brazil, who is the world leader in this field. 

The Liberec neurointensive care unit already has 
the highest quality and the best equipment in our 
country, and through the Academy of Neurointensive 
Medicine, we shall support the further development of 
neurocritical care in the Czech Republic.
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After finishing work and returning home one day, Sten 
Anderson was on his way to the gym —  “dreading working out, 
as most people do,” he recalls, as he sits at the front of a packed 
lecture hall. The date was Oct. 10, 2016 and Sten was, at least 
at that point, a healthy 24-year-old. After starting his run, he 
developed the worst headache of his life and decided to return 
to his apartment, but he never made it back. “I ended up on the 
wrong floor, collapsed on the ground, just pounding against a 
random door,” he remembers, before a passerby found him and 
called EMS. 

On March 9, 2018, Sten returned to the University of 
Minnesota Medical School to share his experience of suffering 
and recovering from a life-changing stroke for a captivated 
audience of second-year medical students. Though Sten still 
has some weakness on his left side, he was able to walk to his 
seat unassisted, and he sat in front of the students telling his 
story with clarity and frequent interjections of humor. The 
following account is Sten’s story, told by Sten himself, along with 
perspectives from his parents and caregivers. 

Five months prior to his stroke, Sten had graduated from college 
with a bachelor’s degree and had a job working in information 
technology. He lived with a friend in an apartment in downtown 
Minneapolis, had no prior medical conditions and exercised 
regularly. But on Oct. 10, 2016, he found himself lying in a 
hospital bed as it was whisked to the CT scanner as part of an 
emergent stroke code activation. Dr. Christopher Streib, an 
attending physician at the University of Minnesota who was part 
of Sten’s medical team, remembers the case vividly. “I remember 
being very hopeful initially … the senior resident had called 
to tell me Sten had a complete right MCA [middle cerebral 
artery] syndrome, but that he was only two hours from his last 
known normal time. We were focused on getting IV tPA started 
as quickly as possible, and the endovascular stroke team was 
already in-house prepping for his case [to perform an acute stroke 
intervention].” 

Those hopes were immediately dashed upon reviewing Sten’s 
head CT. He already had early signs of stroke in almost the entire 
right side of his brain, indicating that the damage was irreversible, 
with essentially no viable ischemic penumbra or brain tissue that 
could be saved. His CTA showed the culprit: a right ICA terminus 
occlusion. Dr. Eddy Labin, a neurology resident who was also 
part of Sten’s medical team, recalls feeling his heart sink when he 
saw the scans. “He was so young and was surrounded by so many 
people who loved him, all of whom were absolutely devastated.”

“The alteplase [tPA] was already mixed and was bedside and the 
endovascular team was calling for him,” Dr. Streib remembers. 
“I was emotionally torn. He was a young kid and we all wanted 
to do everything to help him, but we knew he was unlikely to 
benefit from alteplase or endovascular treatment, and given the 
malignant profile of his imaging, was at high risk of harm from 
[the treatments]. We knew then that it would be a large stroke and 
a long recovery for him.” 

Tubes Upon Tubes
When Sten’s family was first informed what happened, they 
were in disbelief. His mother remembers the initial phone call 
where she hung up on his doctors because she thought they were 
telemarketers. “They said, ‘Your son has had a stroke,’ and I said, 
‘Whose son? Not my son.’” But the severity of Sten’s injury was 
immediately apparent to his family upon their arrival at Hennepin 

County Medical Center. “Things weren’t looking real great,” 
his mother recalls. “He couldn’t talk … but [he] could hear.” 
They immediately established a “thumbs-up” and “thumbs-
down” system to communicate, and knowing she was able to 
maintain a sense of what Sten was feeling put her at ease, at 
least to some degree. 

Post-craniectomy CT

After Sten was admitted to the ICU, 
serial brain scans revealed that the 
swelling in his brain was worsening. 
Because his doctors were concerned 
that this edema was life-threatening, 
Sten underwent a decompressive 
craniectomy — a procedure to 
remove a large part of the skull to 
allow his brain to swell without 
causing additional damage — on the 
second day of his hospitalization. 
Sten’s mother recounts that as he 
was leaving for the operating room, 
she told him she would see him after 

the surgery, to which Sten jokingly replied, “Maybe!” Despite his 
neurologic deficits, Sten’s preserved personality and lighthearted 
demeanor offered some relief to his family and caregivers in a 
difficult time. “When you hear giant stroke you think, ‘Oh my 
gosh, is he still in there? Is this still my kid?” Sten’s mother said. 
His medical team was similarly moved. “Despite lying in bed with 
the left-side of his body paralyzed, he was cracking jokes,” Dr. 
Labin remembers. “And that’s how I remember him. He was the 
victim of an unthinkable catastrophe and yet, still smiling.”

After the decompressive 
craniectomy, Sten made a steady 
recovery. When asked to reflect 
on his time in the ICU, Sten 
states, “I have very little memory 
of my time in there, but what I 
do have is not entirely pleasant, 
as I’m sure you can imagine.” 
Having a catheter in his bladder 
and a feeding tube placed 
through his nose were among 
the low points of his stay. While 
Sten’s memory of his 
hospitalization is a blur, his 
mother remembers things 
vividly. She spent every single 

night in the hospital by his side. She felt grateful not to have work 
obligations, permitting her to focus entirely on Sten’s care. “I knew 
I had to be there in the morning when the big teams came by. It 
was very important to me.”

The Peaks and Valleys of Recovery
As Sten’s medical condition improved, he was able to participate 
in physical and occupational therapy. He recalls a key turning 
point during his hospitalization: “One of the first times I had 
any really clear recovery is a couple of the OTs [occupational 
therapists] came in ... and helped me sit up on the edge of the bed. 
Which I know for both of my parents was a pretty amazing sight 
to see.” Sten’s mother remembers having mixed feelings along the 
way. “Everything is so frightening because you’re celebrating ‘Yay, 
he’s up! He’s sitting up in bed!’ And then you go, ‘Why is sitting 
up in bed so hard?’ I flip-flopped like that all the time.”
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Sten’s lighthearted personality made his hospitalization easier on his 
family, friends, and caregivers.

After 13 days in the hospital, Sten was discharged to an inpatient 
rehabilitation facility for intensive physical, occupational and 
speech therapy. As his new therapists began working with him, 
they soon became aware of his unique personality. Sten’s mother 
recalls the time he met his speech therapist. “She brings out a box 
full of blocks, [and] makes this little Lincoln Logs thing and she 
says, ‘Now, Sten, can you make something just like this for me?’” 
To make light of the simplicity of the request, Sten then proceeded 
to assemble an elaborate Lincoln Logs complex.

Sten’s positive attitude and hard-working personality followed 
him to rehab. He continuously pushed himself and challenged his 
talented therapists. Sten was quite fond of his physical therapist, 
Bryan. “Bryan was huge for me,” he said. Sten’s dad laughed and 
agreed: “He was a good personality fit.” During a particularly 
memorable physical therapy session, Sten attempted to get up 
from a chair too quickly, but Bryan tackled him onto the bed to 
prevent him from falling.

With the hard work came gains in function. “I got to the point 
where I could actually use this,” Sten explained as he pointed 
to his leg, “[and that] it’s not just going to be this weird floppy 
attachment on my body for the rest of my life.” His strength 
continued to improve, and he began to gain control over the left 
side of his body. He was even able to use his left arm to push 
elevator buttons, which he described as “just so cool” after not 
being able to use his arm at all. He also remembers an even bigger 
accomplishment. “One of the huge things for me was actually 
being able to walk again.” Sten’s mother nodded in agreement, 
but as she had when he was in the ICU, she felt conflicted. “The 
first time [he] walked down the hall ... they came down to show 
me ... and it was just the same thing, ‘Thank you, God. He’s up, 
he’s walking!’ and then ‘Oh my gosh! My kid who ran cross 
country, who was a major player on our community theater stage, 
can barely walk.’”

Vigorous physical therapy helped Sten regain the ability to walk.

Getting Ready to Face the World Again
After three weeks in inpatient rehab, Sten was discharged to an 
outpatient facility where his condition and abilities continued to 
improve. “I was walking and doing pretty well by the end of my 
two months at [rehab].” As Sten graduated from rehab and moved 
in with his parents, he began to notice that there was still much 
ground to cover before he would be ready to face the world on his 
own again. 

Sten remembers having to learn new techniques for mundane 
daily activities. “Like opening a jar, you just use both of your 
hands and do it, but in my position I had to figure out new ways 
around so many different things.” Another one of those things was 
making the bed. (His mother playfully challenged the audience, 
“Try to put a fitted sheet on your mattress someday with your 
left hand in your pocket, I double dare you!”) These kinds of 
challenges taught Sten to adapt and to appreciate the input of 
those around him, like his girlfriend, who suggested moving the 
bed away from the wall so that he could more easily walk around 
it to put the sheets on.

As Sten continued to heal and regain mobility, he started working 
toward getting back on his feet. He was able to return to his 
apartment in downtown Minneapolis only nine months after the 
stroke that paralyzed the left half of his body. Even after making 
the step to living independently, he is still reminded of the 
challenges he will continue to face on a daily basis. He told the 
students of a particularly difficult day while out getting coffee with 
his parents when he had a fall. “There was this ice plane and I just 
went totally sideways and ended up on the ground and it’s just 
terrifying,” he recounts. And it makes him question himself: “Can 
I even go anywhere on my own now? Am I going to end up on the 
sidewalk somewhere unable to get up on my own?” 
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Adapting to His Life Now

Sten and his family gather for a photo 10 months after the stroke.  
From left to right, Lillie, Ted, Lottie, Sten, and Jae

After moving back into his own place and learning to adapt 
to the challenges of independent living, Sten has once again 
begun looking for work in the information technology field. 
Now 16 months after his stroke, he has found the job hunt to 
be quite difficult. He is not able to type with his left hand and 
is working with an occupational therapist to learn different 
methods of typing. And though he can now drive again and has 
had his license restored, he had to sell his car because it had a 
manual transmission. “I am able to drive, I just have nothing to 
drive,” he laments good-naturedly. “And now I’m not making 
enough money to get a new car.” He has a new appreciation for 
Minneapolis’s infrastructure, and says that not having a car “isn’t a 
problem in this city, thankfully.” Both he and his mother mention 
their gratitude for handicap-accessible places.

Despite his stroke, Sten feels that he is still “the same old Sten,” 
but has noted one distinct change in his personality that might 
represent a silver lining to his story. “I was more of a pessimist 
before all of this,” he says, and notes that he has since become 
more optimistic. His mother also describes an increased empathy 
for others, which Sten has also recognized. “Having this crazy 
experience really just opens up your mind to other people that you 
might not have noticed before,” he says. “[It makes me] wonder if 
something happened to them that’s similar to my experience.” He 
has participated in support groups, where he met another young 
stroke victim. “Just meeting all of these people has been really 
positive to see how many other people who have struggled with 
similar situations.” 

Sten is happy to report that not much has changed between 
himself, his family and his friends. They are understanding that 
he may not want to engage in social activities as often as before. 
“Going out and doing things is just incredibly exhausting for me,” 
he explains, “so I can’t just go out to the bars and hang out with 
people for hours on end.”

A Rewarding Reminder
Sten’s story clearly resonated with the crowd of medical students, 
and there was sustained applause at the end. As the session 
wrapped up, Drs. Eddy Labin, Chris Streib and I joined Sten and 
his parents onstage. Sten’s mother thanked the team again for 
caring for her son, but we were quick to redirect this gratitude back 
to Sten and his family, pointing out how rewarding his experience 
has been to everyone who helped take care of him. Indeed, Sten’s 
recovery is a refreshing reminder of why we pursue careers in 
neurocritical care. “As a neurology resident, I’ve spent quite a lot 
of time treating catastrophic brain injuries,” says Dr. Labin, “and 
people like Sten make it all worth it.” 

Drs Labin (left) and Streib (right), who cared for Sten during his 
inpatient admission, review neuroimaging at the University of 
Minnesota Medical Center
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Job Opportunities  
(as of June 4, 2018)

For full details on all available positions, 
including position descriptions, 
applicant requirements and further 
contact information, visit http://
neurocriticalcare.org/resources/careers 

California

BC/BE Neurointensivist, Sutter Medical 
Group

Contact: develops@sutterhealth.org 

Neurocritical Care Position
Contact: olaa.grace@hcahealthcare.com 

Neurosurgeon
Contact: CVReview@natividad.com 

Louisiana

Neurocritical Care Fellowship, Ochsner 
Health System

Contact: Raven.neal@ochsner.org 

Maryland

Maryland Neurocritical Care Job 170614, 
Pinnacle Health Group

Contact: rrectorweb@phg.com 

Neurocritical Care APP
Contact: rhausladen@umm.edu 

New Hampshire

Director of Neuro ICU, Dartmouth-
Hitchcock

Contact: http://careers.dhproviders.org/
director-of-neuro-icu 

New York

Physician Assistant-Neurology ICU – 
Nights

Contact: hsm9001@med.cornell.edu 

North Carolina

Inpatient Neurology Nurse Practitioner
Contact: jamii.armstrong@msj.org 

West Virginia

Neurointensivisit / Academic, WVU 
Medicine - Rockefeller Neuroscience 
Institute

Contact: piccirillok@wvumedicine.org 

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
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