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Dear Colleagues,
I would like to welcome you to the first issue of 2018 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, our
Currents readers.
In 2018, our Currents team is planning to continue the mission of expanding
this quarterly magazine with a focus on actively growing our national and
international readership. At the international level, our team is aiming to launch the first Spanish
and Portuguese version of Currents, which targets our readers in South America and will be release
during the joint NCS meeting in Brazil in May 2018. 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, I would like to introduce Michael J. Schneck, MD, FAHA, FAAN, FACP, the medical
director of the neurosciences ICU at Loyola University Medical Center who joined our Currents
editorial team. Michael will be editing the Ethics Column, so please share any interesting ethicsrelated publications with him at mschneck@lumc.edu. I would like also to introduce Kyle Hobbs,
MD, who is currently a neurocritical care attending at Stanford University Medical Center and will
be editing News Review with Aimee Aysenne.
I would to seize this opportunity to thank Chitra Venkatasubramanian and Michael Rubin for
their outstanding contribution to Currents. Chitra and Michael have been very effective members
of our editorial team, who helped developing News Review and the Ethics Column and making
their content as stimulating and informative the way they are now.

Audrey Paulson, DNP
San Jose, CA

In addition to our regular columns, this issue of Currents features many motivating news articles
that I highly recommend, including the informative “Guidelines Development Within NCS” by
Mona Kumar and Molly McNett, the exciting INTREPID Grant Announcement and the multiple
educational pharmacy articles.

Kimberly Levasseur-Franklin,
PharmD
Boston, MA

To improve your bedside ultrasound skills, check out the Point of Care Ultrasonography “POCUS”
article, which described an illustrative case pearl in neurocritical care.

Fawaz Al-Mufti, MD
New York, NY
Jennifer Kim, MD, PhD
Boston, MA
Raimund Helbok, MD, PD
Innsbruck, Austria
Peter J. Papadakos, M.D.
Rochester, NY
Ciro Ramos-Estebanez MD., Ph.D.
Cleveland, OH

Don’t miss out the opportunity to learn more about the neurocritical care experience in Philippines and Jose Suarez’s article “Neurocritical Care Without Borders in 2018,” which I found
very inspiring.
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 submitted by Lauren Koffman, DO, MS, a neurointensivist at Rush
University Medical Center in Chicago. The picture was taken from Koh Poda Island in Southern
Thailand and shows a traditional longtail boat with a limestone cliff in the background.

Michael Reznik, MD
Providence, RI
Michael J. Schneck, MD,
FAHA,FAAN,FACP
Chicago, IL
Lauren Koffman, DO, MS
Chicago, IL
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Saef Izzy, MD
Editor-in-Chief

PRESIDENT’S COLUMN
Spring has sprung! NCS is in the midst of some new, improved and
exciting changes. Have you guessed what they are yet? It’s almost time for
the big reveal!
Several of us recently returned from a joint meeting between DGNI, the
German Society for Intensive Care and Emergency Care, and NCS for
the ANIM conference in Würzburg, Germany. I would like to thank Drs.
Wolfgang Müllges and Katja Wartenberg for their hospitality, helping
develop an exciting joint program, and hosting the first ENLS course in
Germany. It was a great success, and we look forward to future collaborations.
Start planning now for the International Congress of Intensive Care (CONINI) / NCS South
American Regional Meeting in Rio de Janeiro, Brazil, May 9-12. Dr. Gisele Sampaio Silva and
Dr. Pedro Kurts (South American Regional Chair) have a wonderful program planned for
us, including a pharmacotherapy and nursing pre-sessions. Please see the website for more
information. We hope to see you there!
For those of you who were not able to attend the Society of Critical Care Medicine (SCCM)
meeting in February, our very own Dr. Tom Bleck was awarded the Lifetime Achievement Award,
the most prestigious SCCM award. Dr. Bleck is a founding member of NCS and an eminent
scholar, teacher and physician. He volunteers his time to many organizations, and we should
thank him many times over for his contributions to NCS. Several NCS members attended the
SCCM Congress and joined in celebrating Tom’s acceptance of this Lifetime Achievement Award.
Congratulations, Tom!
Finally, a few reminders. Please volunteer during the NCS Get Involved Campaign. Volunteer
committee appointments will commence at the 2018 Annual Meeting. Also, nomination are
currently underway for NCS’ Fellow of Neurocritical Care program. Please be sure to nominate
yourself or fellow colleagues for FNCS.
Sincerely,
Gretchen M. Brophy, PharmD, BCPS, FCCP, FCCM, FNCS
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Guideline Development Within the
Neurocritical Care Society
By Mona Kumar, MD, FNCS, and Molly McNett, PhD, RN, CNRN, Guideline Committee Co-Chairs
The development of
evidence-based clinical
practice guidelines
(CPGs) is one of the
most valuable and
visible functions of
the Neurocritical Care
Society (NCS). As
such, development of
Mona Kumar,
Molly McNett,
scientifically sound CPGs
MD, FNCS
PhD, RN, CNRN
is central to the mission
of the society. Development of quality CPGs follow structured
frameworks, which include a formalized needs assessment,
identification of relevant topics, balanced writing groups, rigorous
evaluation of the scientific literature, utilization of a systematic
methodology to generate practice recommendations, as well as
an exhaustive peer review process and methods to seek external
endorsement, publication and dissemination of content to relevant
stakeholders. Thus, the timeline for CPG development typically
extends over a two-year period. In this article, we briefly discuss
the history of CPGs in medicine, the NCS process of de novo CPG
development and the procedure for external guideline endorsement.

alternative care options.”3 CPGs are comprised of two main
parts: 1) a systematic review of the evidence bearing on a clinical
question, focused on the strength of the evidence on which
clinical decision making for that condition is based; and 2) a
set of recommendations, involving both the evidence and value
judgments regarding benefits and harms of alternative care
options, addressing how patients with that condition should be
managed, with everything else being equal. The 2011 definition
stipulates that for CPGs to be trustworthy, they should be: 1)
based on systematic review of the existing evidence; 2) developed
by knowledgeable, multidisciplinary panels of experts and
representatives from affected groups; 3) cognizant of important
patient subgroups and preferences; 4) based on an explicit
and transparent process that minimizes biases and conflicts of
interest; 5) provide ratings of both the quality of evidence and the
strength of recommendations; and 6) reconsidered and revised
as appropriate.3 This definition underscores the importance of
the systematic review and stipulates that both benefit and harm
assessments are essential characteristics of CPGs. According to the
IOM, this definition separates CPGs from other statements, such
as consensus statements, practice parameters, white papers and
expert advice.

A History of Guidelines
CPGs are relatively new in the practice of medicine. The Institute
of Medicine’s (IOM) Omnibus Budget Reconciliation Act of 1989
created the Agency for Health Care Policy and Research (AHCPR),
now known as the Agency for Healthcare Research and Quality
(AHRQ), to focus on outcomes and effectiveness research. AHRQ
was designed to address escalating healthcare costs, variations
in medical practice, inefficient health services, and to determine
whether various incentives could improve utilization. As part
of that charge, AHRQ partnered with the IOM to create CPGs
and jointly they published a report entitled “Clinical Practice
Guidelines: Directions for a New Program.” The IOM identified
four major problems with guideline efforts up to that time:1

Differentiating Between CPGs and Other Documents
NCS employs the aforementioned IOM definition of CPGs in
our guideline development processes. Consensus statements are
similar to CPGs in that they are recommendations developed
using available evidence; however, consensus statements also
utilize expert opinion (consensus) in areas where high quality
clinical data is limited or does not exist. Development of
consensus statements follow a structured process that includes
formation of a multidisciplinary team of experts, as well as
formalized vetting and adjudication of evidence and expert
opinion to generate recommendations. In contrast, a position
paper is a document that sets forth the opinion or stance of the
society on a particular topic. The document includes background
information and discussion on a topic to provide a thorough
understanding of issues and rationale behind the position4-5
but does not necessarily employ a systematic review and critical
evaluation of the literature to generate recommendations.
Similarly, a white paper is an authoritative report that provides
facts about a particular issue and includes frameworks or strategies
for potential solutions,4-5 but not recommendations based on
evidence. Thus, white papers are used primarily for educational
purposes. The distinctions between these types of documents are
important to evaluate the quality and use of scientific evidence,
and also to determine resource allocation, review process and
endorsement procedures.

1. The guideline development process was inefficient and not
coordinated between societies.
2. The guideline development process often lacked
methodological quality controls.
3. Most guidelines failed to meet standards of quality
assurance, cost control, comparison with alternative practices
and medical liability reduction.
4. Due to methodological limitations, the impact of clinical
practice guidelines on improving quality of care was
indeterminate.
In 2008, the U.S. Congress instructed the Secretary of Health and
Human Services to contract with the IOM to develop evidence
based, methodological standards for systematic reviews and CPGs
in order to ensure that “organizations conducting such reviews
have information on methods that are objective, scientifically
valid, and consistent.”2
In 2011, The IOM updated its definition of CPGs, describing
them as “statements that include recommendations intended to
optimize patient care that are informed by a systematic review
of evidence and an assessment of the benefits and harms of
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GRADE Methodology
The NCS process for guideline development is largely derived
from the Institute of Medicine and further guided by the Grading
of Recommendations Assessment, Development and Evaluation
(GRADE) process.6 The GRADE working group began in the year
2000 as an informal collaboration of people with an interest
in addressing the shortcomings of grading systems for scientific
literature in healthcare. The working group has developed a
common, sensible and transparent approach to grading quality (or
certainty) of evidence and strength of recommendations. GRADE

provides a systematic and transparent framework for clarifying
questions, determining the outcomes of interest, summarizing
the evidence that addresses a question, and moving from the
evidence to a recommendation or decision. The system is designed
for reviews and guidelines that examine alternative management
strategies or interventions, which may include no intervention
or current best management. GRADE may be applied to a broad
scope of clinical questions, including diagnosis, screening,
prevention and therapy.
The Guidelines Committee (GC) of NCS chose GRADE
methodology over alternate systems because of its
simplicity, flexibility and adaptability (Figure 1). In GRADE,
recommendations have two components: a two-level
representation of the strength of recommendation (strong
or weak) and a four-level representation of the quality
of the evidence (high, moderate, low and very low)7. A
recommendation is a strong recommendation to do (or not
do) something, where the benefits clearly outweigh the risks
(or vice versa) for nearly all patients. The quality of evidence in
GRADE reflects confidence in the estimates of benefits, harms
and burdens. Prior grading systems had many disadvantages,
including the lack of separation between the quality of evidence
and strength of recommendations, the lack of transparency about
judgments, and the lack of explicit acknowledgment of values
and preferences underlying the recommendations. In addition,
the existence of many, often scientifically outdated, grading
systems has created confusion among guideline developers and
end users. The GRADE approach was developed to overcome the
shortcomings of previous grading systems. Advantages of GRADE
over other grading systems include:7
•

Developed by a widely representative group of international
guideline developers

•

Clear separation between judging confidence in the effect
estimates and strength of recommendations

•

Explicit evaluation of the importance of outcomes of
alternative management strategies

•

Explicit, comprehensive criteria for downgrading and
upgrading quality of evidence ratings

•

Transparent process of moving from evidence to
recommendations

•

Explicit acknowledgment of values and preferences

•

Clear, pragmatic interpretation of strong versus weak
recommendations for clinicians, patients, and policy makers

•

Useful for systematic reviews and health technology
assessments, as well as guidelines.

More than 100 organizations from 19 countries around the world
have endorsed or are currently using the GRADE process.

practice changes would be most impactful. However, the topic
must be feasible. The IOM has identified the following prioritysetting criteria for guideline development:
•

Disease burden – extent of morbidity and mortality imposed
by a condition

• Controversy – degree of controversy or uncertainty about a
particular topic
• Cost – economic cost associated with a particular condition
•

New evidence – new data exists with the potential to change
prior conclusions

•

Potential impact – potential to improve decision-making for
patient or provider

•

Public or provider interest – stakeholders want to inform
decision-making

•

Variations in care – reduce variations in prevention,
diagnosis, or treatment

2. Determine suitable topics: The results of the member surveys and
external society requests are collated and tallied. The Guidelines
Committee (GC) discusses the possible options, briefly reviews
the extant literature and votes to determine the three to five best
topics. These topics are ranked and presented to the Executive
Committee, which makes the ultimate decision about the next
guideline topic at the annual meeting in March.
3. Formation of a balanced writing group: After determination of
the topic, the GC chooses topic co-chairs. Co-chairs are chosen
largely for their expertise and knowledge of the subject matter.
Prior guidelines experience is preferred for at least one chair.
With guidance from the GC, the topic co-chairs assemble a
multidisciplinary and well-balanced team of experts in the
relevant clinical topic. The group should be balanced with regard
to profession (e.g., MD, RN, PharmD), seniority, sex/gender,
race, guidelines experience, nationality and membership status.
Determination of whether patient groups or advocates should be
involved in the process is made at this stage. If partnership with
external societies is enviable, the GC will reach out to establish
a memorandum of understanding and to determine whether a
formal designee should be included on the writing committee.
4. Train in the GRADE process: After the writing committee has
been assembled, the next step is to train members in GRADE
methodology. Every writing group is assigned a GRADE Coach,
or methodologist, who has attended national GRADE training
conferences. The GRADE Coach educates the writing committee
on GRADE methodology and formulation of appropriate
questions. These questions are framed using the PICO (P-patient,
I-intervention, C-comparators, O-outcome[s]) criteria. Questions
are limited to approximately 10-15.

The Guideline Development Process at NCS
Development of CPGs by the NCS takes approximately two years
from identification of the topic to publication and dissemination.
Our process is outlined in Table 1 and detailed below:

5. Consult a librarian: Once the PICO questions are formulated,
a librarian is consulted to assist in an unbiased and systematic
review of the literature. It has become more common for librarians
to assist with systematic reviews and CPGs as ‘‘best practice’’
standards evolve for guideline development.8

1. Perform a needs assessment: The critical first step in CPG
development is to determine an existing deficiency in clinical
practice. NCS performs a needs assessment by querying its
membership annually. At the beginning of each calendar year,
NCS sends out a member survey to identify possible guideline
topics. Additionally, other medical societies often invite us to
collaborate on CPG development on topics to meet the needs of
the broader medical community. An optimal CPG topic addresses
a disease that is common or a population that is large, where

6. Evaluate the extant literature: A systematic review and metaanalysis of relevant literature is then performed for each specific
PICO question. The evidence is then rated using dimensions
defined by GRADE: risk of bias, inconsistency, imprecision,
indirectness, publication bias, large effect or dose effect of the
intervention, and plausible residual confounding. We currently
employ a software program designed to standardize and
facilitate this review process. The web-based application uploads
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references, enhances screening, assigns reviews and tracks progress.
Importantly, it also creates evidence profiles or summary of
findings tables, which display the overall quality of evidence rating
for each outcome as well as across outcomes. These tables are
critical for proof of transparency in the process and are required
for posting on the AHRQ repository for CPGs, the National
Guideline Clearinghouse. Recommendations are then formulated
as strong or weak/conditional for, or against, a management
strategy. There are specific considerations for the quality of
evidence and also the balance of benefit/harm, patients’ values
and preferences, as well as resource utilization.
7. Vote on recommendations: The writing group convenes in
person at the annual meeting to vote on the recommendations.
Each evidentiary table is reviewed and determination of
recommendations is made according to the GRADE process.
8. Draft the manuscript: After recommendations are determined,
the writing group prepares a manuscript for publication. A
medical writer is then contracted to assist in the final composition
and editing of the manuscript.
9. Perform review/seek endorsements: Once the manuscript of the
CPG is complete, NCS calls upon the membership to review
the document. Members have one to two weeks to perform
an exhaustive review. The results are collated and summarized
by the GC co-chairs elect, who present the comprehensive
assessment to the GC for discussion. The feedback is then
provided to the writing committee for incorporation into the
final draft. Once the final draft is complete, it is sent to external
societies for endorsement. Endorsement or affirmation may be
subject to methodology employed, and may include addition
revisions if warranted.
10. Publish and publicize the guideline: Once the review and
endorsement process is complete, the CPG is presented at the
annual meeting with concomitant publication in Neurocritical
Care, with all relevant endorsements. The CPG is also posted on
the NCS website to facilitate access. Once posted on the NCS
website, the CPG is also submitted for posting on the National
Guideline Clearinghouse website. Required for posting on that
website is a comprehensive review of the methodology, a timeline
of the process, the evidentiary tables and completion of a formal
checklist. The GC updates the advocacy and publicity committees
to promote visibility of the CPG.
How can you get involved?
If you are interested in participating in the guidelines process,
there are many opportunities for involvement. Society members
are encouraged to submit topic ideas via our annual survey to
the membership, which is a critical component in identifying
potential topics. Alternatively, members can volunteer to review
drafts of internal guidelines, or to review CPGs from other
societies to determine level of NCS endorsement. Members
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interested in joining the GC should respond to the member and
leadership surveys conducted every spring, as these are the most
direct routes to committee membership.
Members involved in CPG development with other societies,
including (but not limited to) the American Academy of
Neurology, the American Stroke Association and the Society for
Critical Care Medicine are encouraged to inform the GC co-chairs
of current projects. Knowledge of NCS member participation
on external guidelines and projects facilitates coordination and
collaboration with partnering societies, and can streamline review
and endorsement processes.
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Table 1: NCS Guideline Development Timeline
1.
2.
3.
4.
5.
6.

[Release – 32 months; Jan]

NCS sends out poll to the membership soliciting topics for guidelines

[Release – 31 month; Feb]

Poll results collated and discussed at GC meeting in February

[Release – 30 months; Mar]

Topics ranked and presented to Executive Committee for a vote (March)

[Release – 29 months; Apr]

Topic co-chairs proposed by GC

[Release – 28 months; May]

GC PM invites potential co-chairs, COI and CA completed and returned

[Release – 27 months; Jun]

The topic chairs meet with the GC Chairs to determine need, chronology, process,
anticipated endorsing or partnering Societies, and projected budget.

7. [Release – 26 months; Jul]

The budget is approved by the NCS Executive Committee. Then, an email to the
membership asking for volunteers to work on the guideline will be released. This
should be considered a competitive process, as only 8-10 people will be selected of
about 100 volunteers.

8. [Release – 25 months; Aug]

The Topic Chairs and GC Chairs determine the composition of the writing committee.
Invitation letters sent, conflicts of interest resolved, and writing committee finalized.

9. [Release – 24 months; Sep]

Meeting of the writing group, topic co-chairs and GC chairs/GRADE coach at annual meeting
(6-8 hours). Presentation about GRADE and brainstorming session of PICO questions.
Number of PICO questions may be restricted by budget.

10. [Release – 22 months; Nov]

The new committee meets monthly by teleconference to finalize PICO questions – in scope
and number, librarian, and GRADE coach

11. [Release – 20 months; Jan]

PICO questions are assigned and literature review performed using provided software.
Monthly meetings to review the literature and draft recommendations.

12. [Release – 12 months; Sept]

In-person meeting (6-8 hours) at the NCS annual meeting for review of literature and
determination of recommendations

13.
14.
15.
16.
17.
18.
19.
20.

[Release – 10 months; Nov]

The new Guideline is written

[Release – 6 months; Mar]

The new Guideline is distributed to internal reviewers

[Release – 5 months; Apr]

Feedback is incorporated into an updated version

[Release – 4 months; May]

The new Guideline is distributed to external reviewers

[Release – 3 months; June]

Feedback incorporated into the final version; endorsements finalized

[Release – 2 months; Jul]

The Guideline is submitted for publication with endorsements

Release

The new Guideline is published and presented at the Annual NCS meeting

[Release + 2 months]

The Guideline slide set is posted on the website, and the guideline is submitted to the
National Guideline Clearinghouse.

Figure 1: Overview of the GRADE Process7
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Congratulations to the Newly Certified and
Re-Certified Neurocritical Care Diplomates
of the UCNS
By Michael L. “Luke” James, MD, Neurocritical Care representative to the UCNS
The United Council for Neurologic
Subspecialties (UCNS) is pleased to announce
the names of the physicians who passed the
2018 UCNS Neurocritical Care Certification
and Recertification Examinations.
Demonstrating their expert knowledge in
Neurocritical Care, 155 physicians passed the
Neurocritical Care Certification Examination
with a pass rate of 79 percent. These physicians now hold
the distinction of being UCNS Diplomates. With continued
multidisciplinary composition, these new diplomates come from
primary backgrounds in neurology (140), internal medicine (31),
anesthesiology (9), emergency medicine (8), general surgery (7),
pediatrics (2) and neurosurgery (1). The vast majority of new
certifications were earned through the fellowship track (157) with
practice (29) and faculty diplomate tracks (11) following.
This was the first year that the re-certification examination was
offered by the UCNS, and 85 percent of individuals eligible for
re-certification in 2017 sat for the exam. A total of 109 physicians
passed the Neurocritical Care Recertification Examination with
a pass rate of 95 percent. These individuals have demonstrated
their commitment to life-long learning by meeting the continuing
medical education and subspecialty knowledge requirements
necessary to maintain their certification. They also come
from varied backgrounds with at least one individual from
anesthesiology, emergency medicine, neurosurgery, and general
surgery re-certifying in neurocritical care, in
addition to physicians from internal medicine
and neurology.
There are currently 1,374 physician UCNS
Diplomates certified in Neurocritical Care from
68 accredited programs.
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Important future dates:
Neurocritical Care: Recertification only 2018
Application opens: April 2018
Application Closes: July 2 (early)/July 16 (final), 2018
Examination Date: December 3-7, 2018
Neurocritical Care: Initial and Recertification 2019
Application opens: April 2019
Application Closes: July 1 (early)/July 17 (final), 2019
Examination Date: December 9-13, 2019

Extended Window of Treatment in Acute Stroke Is Not
for All—Brain Imaging Is Critical
By Ryan Hakimi, DO, MS (Division of Neurology, Department of Medicine, University of South Carolina-Greenville Health System, Greenville,
SC) on behalf of the American Society of Neuroimaging; David S Liebeskind, MD (Department of Neurology, David Geffen School of Medicine,
UCLA, Los Angeles, CA); Tatjana Rundek, MD, PhD (Department of Neurology, Miller School of Medicine, University of Miami, Miami, FL); and
Andrei V. Alexandrov, MD (Department of Neurology, University of Tennessee Health Science Center, Memphis, TN)
The mortality rate associated with stroke has markedly declined
over the past two decades from the second to the fifth most
common cause of death in the U.S. Much of this improvement has
been attributed to improvements in stroke systems of care, which
have centered on reducing time to neurological evaluation and
treatment including increasing community awareness, reduced
EMS transport time, reduced time to acute brain imaging, and
reduced time to administration of IV tPA when patients present in
the zero to 4.5 hour time window. Since the introduction of tPA
as an acute stroke therapy in 1995, several clinical trials in acute
stroke yielded negative or mixed results, including in the area of
endovascular thrombectomy (EVT). This was the landscape of
acute ischemic stroke therapy until 2015.
After the success of five recent EVT trials within the first six
hours from symptom onset, The DAWN and the DEFUSE 3 trials
demonstrated the benefits of EVT in the six to 24 hour time
window when patients were carefully selected utilizing additional
imaging to identify individuals who have a large vessel occlusion
(LVO) with small core infarction in the presence of a larger region
at-risk of ischemic injury.
These two studies fueled changes in the recent AHA/ASA Ischemic
Stroke Guidelines. More importantly, the studies have led to
questions regarding one of the central tenets of acute stroke care,
namely “time is brain.” This is evident in the comments made by
Gregory Albers, MD, professor of neurology at Stanford University
Medical Center in a recent Washington Post article wherein he
asserts, “while some brain tissue dies quickly after a stroke begins,
in most patients, collateral blood vessels usually take over feeding
a larger area of the brain that is also starved for blood and oxygen,
giving doctors many more hours to save that tissue than they
previously believed.”

The relationship between the time duration from symptom onset
to irreversible ischemic injury in the brain and the resulting time
window for individual treatment is complex, largely depending
on the pre-ischemia status of cerebral collateral circulation
and its capacity to rapidly react to ischemia. Cerebral collateral
status, therefore, must be determined as fast as possible, and
the only way to determine it is from imaging, which should
always be obtained. The recent media statement potentially risks
inadvertently reversing all of the efforts of the stroke community,
which for decades, have strived to reduce the time to evaluation
and treatment by now giving providers a reduced sense of urgency
due to the expanded treatment window. What these two pivotal
trials highlight is that ischemic stroke indeed is a heterogeneous
disease comprised of primarily two cohorts, those in whom
evolution of stroke is rapidly time dependent and are dependent
on revascularization with IV tPA and those likely to be minority
in whom stroke progression is much slower due to the presence
of functional collaterals in whom the revascularization window is
much longer. However, this information is rarely known a priori
and thus there needs to be a continued focus on reducing the time
to arrival to hospitals providing IV tPA treatment and capable of
imaging determining tissue at risk in those unfortunate to arrive
late. The suggestion that the sense of urgency can be reduced is
misleading and dangerous because it may reverse the positive
impact of acute stroke care of the past two decades.
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The Tower of Babel No More: Neurocritical Care
Without Borders in 2018
By Jose I Suarez, MD
The Tower of Babel, as described in Genesis,
was built in the land of Shinar (Babylonia)
sometime after the Great Flood. This biblical
myth, an attempt to explain the existence
of diverse human languages, has fascinated
humankind for millennia. Accepted modern
vernacular translations indicate that the
Babylonians wanted to make a name for
themselves by erecting a mighty city and
a tower that could reach the heavens. God punished the builders
for their presumption by so confusing the language of the workers
that they could no longer understand one another. The tower was
never completed, and the people were dispersed over the face of
the Earth. One of the most impressive pictorial representations
of the Babel myth is that of Pieter Bruegel the Elder, which is
currently housed at the majestic Kunsthistorisches Museum in
Vienna, Austria (Figure 1). He based his interpretation in the
medieval exegeses of the story with the punishment as the result
of human hubris. Bruegel intentionally presents an impractical
design that human hands are incapable of completing. The
concept and shape are based on the Roman Colosseum, and
even though we are originally led to believe that the design is
reasonable, upon closer examination, we discover that it is a
symbol of the failure of mere rationalism.
Advances and discoveries in anthropology, paleoanthropology,
genetics and brain imaging have unraveled, though incompletely,
many aspects of the origin and functions of language.
Sophisticated language thus far appears to be a distinctly
human feature and the foundation on which all modern human
behavior rests. It is hard to imagine human culture without
language. We wouldn’t have books, operas, conversations or
Currents. Language most likely represents an ancient innovation
that must have evolved over millions of years, at least as far back
as the beginning of the genus homo. Language has a complex
anatomy and operates independently from the systems behind
other cognitive processes. The most likely explanation is that
language evolved by natural selection. As pointed out by
Johanson and Edgar, “language has been built into our biology
as the most efficient and effective means to communicate our
thoughts” (Donald Johanson & Blake Edgar, From Lucy to
Language, Simon & Schuster, New York, 2006).

Figure 2. Theme advertisement for the 2018 Annual NCS Meeting.
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Modern humans are capable of becoming polyglots (aka
multilingual or able to communicate in more than one language)
or hyperglots (capable of speaking at least a dozen languages).
Such mastery of languages is quickly becoming more important in
our fast-paced and globalized society. Certainly, many members of
the Neurocritical Care Society (NCS) would qualify as polyglots.
The theme of the 2018 Annual NCS meeting will emphasize the
cultural and language diversity of our constituents (Figure 2). Our
polyglot members will be delighted to learn that 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. What happens if you are
not a polyglot? Don’t worry; we will offer simultaneous English
translation for our monolingual members. Come to the meeting
and immerse yourself in the world of polyglots, and if you know a
hyperglot, please let me know and we will offer them a special prize.

Figure 1. The Tower of Babel by Pieter Bruegel the Elder (1563),
Courtesy of the Kunsthistoriches Museum Wien.

Point-of-Care Ultrasound Case Pearl in
Neurocritical Care
By Gabriel Prada, MD1; Jose L. Diaz-Gomez, MD1,2; and Aarti Sarwal, MD3

Gabriel Prada, MD

Jose L. DiazGomez, MD

Aarti Sarwal, MD

Affiliations: 1Department of Critical Care Medicine, Mayo Clinic,
Jacksonville, Florida; 2Department of Neurologic Surgery, Mayo
Clinic, Jacksonville, Florida; 2Departments of Neurology and
Critical Care, Wake Forest School of Medicine, Winston Salem,
North Carolina.
Point-of-care ultrasound (POCUS) is ultrasonography performed
by the provider in real time at the bedside to help clinical decision
making. POCUS is increasingly being implemented as a powerful
tool for screening, diagnosis, monitoring of critically ill patients
as well as procedural guidance. POCUS complements the physical
examination, improves immediate bedside therapeutic decision
making, and optimizes the choice and the yield of further
diagnostic testing.
Focused Assessment with Sonography for Trauma (FAST)
examination is an ultrasound-driven evaluation of the torso
indicated in patients after traumatic injury. The FAST exam
maximizes the probability for early detection of pericardial,
pleural and peritoneal free fluid (blood, urine or bile), which
appears as a hypoechoic (i.e., black or dark gray) collection.
The extended FAST exam (e-FAST) incorporates anterior-chest
ultrasonography for the identification of pneumothorax. A
recent study demonstrated that e-FAST, compared to computed
tomography, demonstrated specificities of 100 percent for
pneumothorax and 98.4 percent for peritoneal free fluid, but
sensitivities of 100 percent, 75 percent and 42.9 percent for pleural
effusion, pneumothorax and peritoneal free fluid, respectively.
Knowledge of practice guidelines for the performance of the FAST
examination may be of great educational value to a neurointensivist
even in non-traumatic cases. Using a low-frequency (2.5 to 5 MHz)
curvilinear or phased-array transducer, the standard FAST exam
consists of the following evaluations of the heart for pericardial
fluid: right flank (hepato-renal view/Morison’s pouch), left flank
(peri-splenic view) and pelvic (retro-vesical view) for peritoneal
fluid and lateral and anterior thoracic views for hemothorax and
pneumothorax, respectively. FAST may not be useful in patients
with obesity, subcutaneous emphysema and lesions that produce
smaller than 200 ml of free fluid (>200 ml) but in cases of acute
traumatic shock can help identify free fluid and triage need for
exploratory laparotomy.

We describe the use of FAST exam in a 68-year-old man with
diagnosis of locked-in syndrome who underwent tracheostomy
and percutaneous endoscopic gastrostomy. Upon return to
the neurointensive care unit, the patient developed shock
unresponsive to fluid resuscitation, consequently requiring
vasopressor support. There was no drop in hemoglobin noted.
With patients cardiac history presumed, cardiogenic shock was
suspected. Increasing vasopressor requirements with worsening
shock necessitated further assessment. The neurointensivist team
performed POCUS of heart with parasternal long and short
axis views showing normal gross biventricular function, mild
pericardial effusion but no signs of tamponade physiology (Figure:
1 and 2) ruling out cardiogenic shock. An e-FAST exam revealed
peritoneal free fluid in the hepato-renal and peri-splenic views
(Figures 2 and 3), and absent hemothorax and pneumothorax.
POCUS exam took approximately five minutes to complete.
Emergency general surgery was contacted who took the patient
for emergency laparotomy and found extensive mesenteric
hematomas from a bleeding source related to peg tube placement.
Successful control of source of bleeding was done with good
clinical course and the patient was discharged to a long-term care
facility within next 48 hours for further supportive care.
This case highlights the practicability and diagnostic utility of
POCUS for the neurointensivist. Without POCUS, this patient’s
cause of shock could not been narrowed down in a time
efficient manner. Detection of the cause in this case preceded
clinical signs of acute abdomen. Conventional diagnostic
testing (echocardiography followed by computed tomography)
would have not been able to narrow down the etiology in such
a short time and could have been associated with high risk of
circulatory collapse during transport. We encourage all providers
in neurocritical care to learn basic critical care point of care
ultrasound as a useful tool in improving patient care.
For further POCUS learning opportunities, please check out the
2018 Annual Meeting Workshops and sign up for the Critical
Care Ultrasound workshop. If you are looking for volunteer
opportunities at the workshop, please contact
info@neurocriticalcare.org.
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Figures

Figure 1. Limited transthoracic echocardiography, parasternal longaxis view, showing normal right and left ventricular morphology and
function. LV stands for left ventricle; RV: right ventricle; LA: left atrium.

Figure 3. FAST exam, hepo-renal view, showing free fluid in Morison’s
pouch.

Figure 2. Limited transthoracic echocardiography, parasternal shortaxis view, showing mild pericardial effusion with normal right and left
ventricular morphology and function. LV stands for left ventricle; RV:
right ventricle

Figure 4. FAST exam, peri-splenic view, showing abundant free fluid
around the spleen.
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Electronic Medical Records Errors and Legal Pitfalls
By PJ Papadakos, MD, FCCM, FAARC
Over the last decade, electronic medical
records (EMRs) have rapidly become the
adapted documentation standard in part
due to federal and insurance regulations.
Hospitals and practices have spent billions
of dollars on these systems and the hardware
needed to support them. Along with the
rapid access to data and automated systems
for documentation and billing have come
unforeseen problems. Caregivers and patients have noted that
there is now more interaction with the screen than with patients
and families. A term, “the i-patient,” has been coined to describe
this virtual patient a collection of data, labs and images that has
replaced the real patient as the focus of care. This, along with the
addition of “distracted doctoring,” and the explosion of personal
electronic devices, digital communication and social media
have further added to the loss of focus and the breakdown of
professionalism and mindfulness over the last decade.
Much of the growth of EMRs came as a result of a 2009 law that
created a “meaningful use” incentive program for implementation
of EMRs, dubbed the Health Information Technology for
Economic and Clinical Health Act. The massive economic
investment to digitalize medicine has been in some ways
beneficial in helping providers and health systems manage data
and information. This rapid introduction has also shown us many
pitfalls and introduced legal problems. EMRs were designed by IT
professionals instead of the physicians, nurses, pharmacists and
technicians who use them daily to care for patients. Patients also
provided no input on these systems to give patients easy access
to their care. These systems were developed first and foremost to
help the healthcare industry transition to a pay-for-performance
payment system, not to optimize workflow and communication at
the bedside. Because of the massive need for billing information
required by legislative groups and insurance companies, notes had
to be templated to contain “required” information. Check boxes
with dozens of options have led to information and medication
errors. Robust medication libraries have introduced click errors to
our medical terminology. There are also frequent failures of alarms
and alerts that overwhelm the provider and easily lead to alarm
fatigue. This, along with excess required information needed to
meet billing goalposts, have led to massive auto-populated notes
that overwhelm the provider. This endless need for data and not
caring where we are focused on a screen has led to a decrease in
human interaction. This has now been identified as the core issue
in healthcare providers having burnout.
The shift from human to digital documentation has also led
to a surprising legal issue: an actual increase in EMR created
malpractice issues. EMR related medical malpractice claims have
risen over the past decade, according to the Electronic Health
Record Closed Claim Study generated by the Doctors Company,
the nation’s largest physician owned medical malpractice insurer.
User errors, including data entry, copy and paste mistakes,
medication choice errors along with click errors on dosages, and
alarm fatigue issues have shown up in 58 percent of claims in the
study, compared with system factors contributing to 50 percent
of claims. This is contrary to what health providers were led to
believe. This study has become a wake-up call to get the word out
that errors do occur with EMRs and affect patient safety.

The other concerning issue after these data entry and
documentation issues are the potential negative impact on the
provider-patient relationship. Prior to EMRs, the written narrative
would give the reader an individualized feel for each patient. The
one-to-one interaction created a bond between the provider and
the patient. Direct eye-to-eye contact and the laying of hands
were key in placing the patient at ease to share information with
their provider. The EMR screen has led to a physical barrier,
which many patients complain has led loss of eye contact. The
provider has their back turned and is entering information onto
the all-encompassing screen. The asking of templated questions
having nothing to do with the complaint at hand, and the
shotgun approach to tests needed to meet guidelines have eroded
the patient visit. The constant beeps and alerts both from the
EMR and the providers devices have generated an environment
of interruptions that have also added to the breakdown in the
concentration needed to get to a diagnosis. This digital medicine
has now become a standard and can only lead to further problems
in the practice of medicine, loss of trust and increased costs.
Hospitals, professional schools and providers need to move from
an IT-dominated world back to a humanistic world. The two to
three hour courses on how to use the EMR and collect data need
to evolve into robust courses that teach electronic etiquette and
technology integration in healthcare. Providers need to understand
the EMR pitfalls and partner with patients and designers to
improve the workflow to again center on the patient and not a
collection of data. Error-generating platforms need to be corrected
to make them human friendly with built-in checks. Alarms and
alerts need to be customized to provide proper goalposts. Facilities
and providers need to understand that technology is not a cure
all, but is only one part of healthcare, a tool that its use most be
taught like any component of the practice of medicine.
PJ Papadakos, MD, FCCM, FAARC, is a practicing intensivist who has
become an expert on the integration of technology into healthcare. He
and Dr. Stephen Bertman edited the new text “Distracted Doctoring:
Returning to Patient Centered Care in the Digital Age,” an imprint of
Springer Publishing.
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International Conference on Spreading
Depolarizations (iCSD) Joins NCS
Annual Meeting
By the iCSD2018 Scientific Committee
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PhD

The first annual meeting of the Neurocritical Care Society was
held in Phoenix, Arizona, in February 2003. In November of
the same year, a small group of neurologists and neurosurgeons
gathered in Copenhagen, Denmark, for the first annual meeting
of what would be known as the Co-Operative Studies on Brain
Injury Depolarizations (COSBID). After 15 years of cultivating
their missions and expanding their reach, NCS and COSBID will
come together this September for affiliated annual meetings in
Boca Raton, Florida.
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Following the seminal discovery of Leão’s spreading depression in
the human brain, COSBID was founded as a clinical collaboration
to investigate the relevance of these events—known today as
spreading depolarizations (SDs)—to human neurologic disease.
Those early years were captured in the pages of this newsletter
in June 2006 (M. Koenig). Now, over 10 years later, COSBID
investigators have developed a substantial literature that has firmly
established the prevalence and importance of SDs to patients with
critical brain injury—and thus to neurocritical care.
Since the initial meeting in 2003, the COSBID ethos has been
open collaboration and outreach to scientific communities, both
basic and clinical. In 2017, the annual meeting was re-formulated
as the International Conference on Spreading Depolarizations
(iCSD) to cultivate an open community and highlight SD as its
own field of translational neuroscience. Last year’s iCSD was held
as a satellite of Brain, the biannual meeting of the International
Society for Cerebral Blood Flow and Metabolism, in Berlin,
Germany, and attracted 120 attendees from 19 countries.
This cooperative spirit will continue in 2018. As an official satellite
of the NCS Annual Meeting, iCSD will take place at the Boca Raton
Resort and Club in Boca Raton, Florida, on Sept. 22-24, immediately
preceding NCS on Sept. 25-28. The iCSD program will begin with
a short session and welcome reception on Sept. 22, followed by
two full days of program content. A special off-site dinner, always a
highlight of these meetings, will be held Sunday evening.
iCSD meeting information can be found at www.cosbid.org/icsd,
and all are welcome to attend. While SD is the common thread of
the program, it weaves together a wide variety of topics including
cerebral metabolism, blood flow, neurovascular coupling,
seizures, excitotoxicity, blood-brain barrier and edema. Moreover,

the clinical and basic sciences are equally represented. With
presentations running the gamut from clinical outcomes to
electron microscopy, the depth of field in bench-to-bedside
translation is truly unparalleled.
Many decades of experimentation have shown that SDs are the
principal mechanism of acute lesion development in cerebral
gray matter. They are monitored in patients by placing electrode
strips on the brain after craniotomy for decompression, lesion
evacuation or aneurysm repair. Presently, this technique has been
used to monitor over 800 patients at 17 different medical centers
in eight countries. The incidence of SD findings ranges from 50
percent to nearly 100 percent in patients with brain trauma or
various types of stroke.
In this bedside monitoring, SDs recur as a secondary injury
process for days to weeks after the initial ictus. They have been
associated with early brain injury and delayed cerebral ischemia
after subarachnoid hemorrhage, and worse outcome after trauma.
Importantly, SDs affect not only the neurons, but can also cause
profound microvascular constriction (aka spreading ischemia)
that worsens hypoxic-ischemic conditions. In a vicious cycle, this
promotes the further occurrence of SDs and lesion development.
The presence of iCSD as a satellite also brings the opportunity
for new content at the NCS Annual Meeting, which will feature
a symposium on “Spreading Depolarizations: the Silent Culprit
of Secondary Injury That You’ve Been Missing.” The symposium
will provide an overview of the application of SD monitoring in
the clinic, with topics including delayed cerebral ischemia, use in
multimodal monitoring and treatments.

Those looking for a deeper dive can also attend a new
workshop on Sept. 25 on “Clinical Monitoring of Spreading
Depolarizations.” This workshop is intended to meet the demand
for education as new investigators become interested in the field.
It will address common questions such as: How are SDs different
from spreading depression? Can we record SD with our hospital’s
EEG systems? Can you diagnose SDs in scalp recordings? The
curriculum will include practical exercises with real data and is
targeted to a general audience.
On behalf of the iCSD community, we thank the Neurocritical
Care Society for their warm welcome and invite members to
consider attending and submitting their work to iCSD. We look
forward to an intense week of vibrant discussion, and the new
collaborations and friendships to follow. See you in Boca!
The iCSD2018 Scientific Committee
Jed Hartings, PhD
Brandon Foreman, MD
Raimund Helbok, MD
Bill Shuttleworth, PhD
Cenk Ayata, MD, PhD
Jens Dreier, MD, PhD
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International Column
By Michel Torbey, MD, MPH, FNCS, FAHA, FCCM, FANA, Immediate Past President, NCS, Chair, NCS Global Partners Committee
In 2018, the Neurocritical Care Society
has several successful international
collaborations. Dr. Shaheen Shaikh
directed an ENLS course at the 19th
Annual Conference of the Indian Society
of Neuroanesthesia and Critical Care in
Mumbai, India. Course faculty included:
Michel Torbey, Abhijit Lele, Richard Moser
and Letha Mathews. The course was well
attended and was a success by all metrics thanks to the efforts
of Dr. Shaikh and our ISNACC leadership.
Five years after our first joint DGNI meeting in Manheim, we
returned to Wurzburg, Germany, for our second joint meeting.
This was an opportunity to exchange ideas and discussions with
our German Colleagues on several neurocritical care topics ranging
from prognostication to education and research. Mary Kay Bader
also led the first ENLS course in Germany. We had more than 50 in
attendance. Course faculty included Gretchen Brophy, Jose Suarez,
Michel Torbey, Susanne Muehlschlegel and Katja Wartenberg.

Please mark your calendar for the 14th International Pan Arab
Critical Care Medicine Socity Conference April 5-7, 2018, in Dubai
http://www.eccc-dubai.com. One day will be dedicated to different
neurocritical care topics. In addition, ENLS will be offered during
the meeting. Also, in May we will have our second South American
regional meeting in Rio De Janeiro, Brazil, May 8-10:
http://www.neurointensivismo-puc.com.br/2018/.
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Neurointensive Care Unit at the TMG Asaka Medical
Center and the Pharmacists’ Roles
By Satoshi Egawa1), Nobuhiro Narabu2), Satomi Yamagata2), Ryosuke Okada2), Minoru Fukuda2), Hidetoshi Nakamoto3), and Yuichi Kubota3)
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1. Neurointensive Care Unit, TMG Asaka Medical Center
2. Pharmacy, TMG Asaka Medical Center
3. Stroke and Epilepsy Center, TMG Asaka Medical Center
Excellent activity of any hospital demands effective teamwork of
its medical staff, especially in the intensive care unit (ICU). Since
Jan. 1, 2018, TMG Asaka Medical Center has been operating the
neuro ICU in complete collaboration with pharmacists. Every
day, one pharmacist works as a team member managing the
operation of the neuro ICU. This article aims to report the role of
pharmacists in our neuro ICU at the TMG Asaka Medical Center.

Minoru Fukuda2

Hidetoshi
Nakamoto3

Yuichi Kubota3

Pharmacists have a lot of opportunity to learn clinical knowledge,
which is imperative to clinical works in the neuro ICU. Both
intensivists and neurointensivists teach them the pathophysiology
of patients to acquire an understanding of clinical medicine, thus
enabling them to discuss the drug dosage depending on patients’
condition. Furthermore, every pharmacist is advised to undertake
an ENLS course. In Japan, reportedly, half of the ICUs have at least
one full-time pharmacist; however, the neuro ICU itself is rarely
established. In Japan, establishing the position of pharmacists
with an expertise in neurocritical care is important too for the
smooth functioning of the neuro ICU.

Typically, neuro ICUs host patients whose diseases and prescribed
drugs are often uncommon for general intensivists. Thus, the
safe, timely and evidence-based appropriate administration of
medications warrants advice and supervision of pharmacists.
Because of its proximity to the Epilepsy Center, the neuro ICU at
TMG Asaka Medical Center receives many status epilepticus (SE)
patients. The adherence of AEDs and drug interactions presents
several pitfalls. Physicians might find it hard to understand all
drugs completely in the early stage of their hospitalization. In
such scenarios, the pharmacists obtain relevant information of
patients, starting from their history to medical conditions such as
allergy and adherence. In addition, in the neuro ICU, there are not
only SE but also a lot of refractory and superrefractory SE patients
who must be monitored by continuous EEG monitoring. In those
cases, they monitor drug interactions and side effects, especially
skin rashes, every day. Using the expertise of pharmacists in the
neuro ICU enhances and facilitates determining the effective drug
combination promptly.
In addition, pharmacists help in the compliance of safety guidelines
of DOAC (direct oral anticoagulants) usage, which warrants
extraordinary attention because of its dosage dependence on
patients’ body weight and age. Hence, pharmacists’ support might
decrease hemorrhagic complications. For other drugs, they monitor
the renal function and suggest alternate drug regimen as applicable.
On morning neuro ICU rounds, a pharmacist shares those
findings with the medical team to assess whether any change
in management is required. In addition, during these rounds,
pharmacists routinely deliver a short lecture about the patients’
drugs to educate the neurocritical care team. Routine lectures
are planned, too. For instance, sedation and analgesia for
patients in the neuro ICU, shivering management during
targeted temperature management and proper use of AEDs and
hyperosmotic agents. The information provided by pharmacists is
beneficial for residents, neurosurgeons and nurses.
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A short lecture during the morning round focused on the renal toxicity
of representative drugs.

Discussing drug information about AEDs with neurosurgeons.

The neuro ICU at the TMG Asaka Medical Center.

An ENLS-certified pharmacist

Neuro ICU at the TMG Asaka Medical Center
TMG Asaka Medical Center is a general hospital comprising
446 beds and located in the environs of Tokyo. The hospital
is characterized by its neurocritical care and epilepsy center.
While the neuro ICU has six beds, the stroke care unit has nine
beds; a neurointensivist manages these 15 beds. Our ability to
conduct multi-modality monitoring in the neuro ICU, especially
continuous EEG, is the highlight of our neuro ICU. We can
perform EEG monitoring in every bed if necessary. In addition,
neurophysiologists can monitor each bed in the neuro ICU from
the EEG monitoring room. We are planning to use this room as a
tele neuro ICU, too.
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The EEG monitoring room at the TMG Asaka Medical Center.
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Building an Archipelago’s Capability
By Jo Ann Soliven, MD

The Philippines consists of more than
7,000 islands with a current population of
about 104 million living mainly in 10-11
islands. Geography, location and growing
population challenge both healthcare and
economic reforms.
Healthcare expenditure is heaviest on a
self-pay system. The fragmented healthcare
delivery consists of the national government, local government
units relying on revenue shares from the national government and
the private sector.

NCS officials/trainers were present to support and witness
the event. Vice President Dr. Jose Suarez and Past President
Dr. Romergryko Geocadin were with us as we welcomed the
overflowing attendees and audience enthusiasm.
It started by dreaming and organizing ourselves, now the ground
laying work to educate. ENLS is serving to spark the fire! We
will soon be rolling out other educational, developmental and
engagement activities to advance care for our neurologically
challenged patients.
BRP commits to pursue its objectives to help shape Philippine
neurocritical care services through its partnership with NCS and
other equally dynamic local groups.
Jo Ann R. Soliven, MD
NCS Membership Committee
Consultant Staff, Department of Neurology,
The Medical City, Philippines
Founder - Brain R.E.S.C.U.E. Philippines

(Source: The Philippine health system at a glance, Department of Health)

Health workforce consist of doctors concentrated on the National
Capital Region and other urban cities; nurses and midwives
deliver the bulk of public healthcare in the country’s periphery. No
updated and complete data exists as to capabilities of hospitals for
neurologic emergency and critical care. National, local, public and
private health information systems are likewise poorly integrated.
With such profile in mind, the Brain RESCUE Organization
of the Philippines (BRP) collaborating with The Medical City
(TMC) hospital, targeted nationwide participation for the
December 2018 ENLS Live Course conducted in Metro Manila.
The TMC-ENLS team reached out to government and private
institutions, its specialty training graduates, friends, families and
allies across the country, stating the ideals and offerings of the
course and the group. This resulted to an overwhelming support
from 320 participants coming from different regions, practically
the entire archipelago.
This effort is consistent with the presence of TMC network
hospitals in five strategic areas across the country to offer itself as
the provider for global standard services. Such makes it an ideal
partner in advancing neuro-emergency and neurocritical care in
the Philippines.

19

ASIAN CORNER

Partial evidence of the 320 attendees

BRP Founders who conceptualised the event, Drs. Gemmalyn
Sarapuddin, Jo Ann Soliven and Marian Sodusta in a photo with
NCS Past President Dr Romergryko Geocadin and current Vice
President Dr. Jose Suarez.
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Attendees came from all over the archipelago

47th Critical Care Congress:
Updates from the Neuroscience
Section
By Neha S. Dangayachm, MD, Aarti Sarwal, MD, and Vineeta Singh, MD

Neha S. Dangayach

Aarti Sarwal

Vineeta Singh

The Neuroscience Section of the Society of Critical Care Medicine
was well-represented at the 47th Critical Care Congress in the
program, honors and attendance. The SCCM now has 16,000
critical care professionals in more than 100 countries, and, like
previous years, this meeting has continued to be the largest event
to bring together attendees from several specialties, providers and
practitioners of critical care teams striving to provide the “Right
Care, Right Now.” The theme for the annual meeting of 2018 was
“Global Reach and Local Impact.” The presidential address by Ruth
Kleinpell highlighted the growing reach and impact of the congress
globally not only in education and research but also in generous
donations and volunteer services in disaster-stricken areas.

On Feb. 25, at the Neuroscience Business Section Meeting
luncheon, we thanked Dr. Fred Rincon for his leadership as the
section’s outgoing chair; welcomed Drs. Lori Shutter as chair-elect;
and Karen Hirsch, Axel Rosengardt and Venkatakrishna Rajajee
as members at large of this section. The open-floor discussions at
this meeting ranged from priorities of the section, educational and
research opportunities for neuroscience members. Just like this
year’s congress, the upcoming year promises to be exciting for the
neuroscience section and we hope to see a rich representation in
the scientific program of 2019.
We are excited to report that all the sessions pertaining to
neurosciences were extremely well received; some had standing
room only while others had to utilize the overflow room at the
congress. Neurosciences research snapshots highlighted the
diversity in adult and pediatric neurocritical care research. A
multidisciplinary session on neuromuscular respiratory failure
with perspectives from neurology, pulmonology and nursing
moderated by Dr. Eelco Widjicks included Dr. Aarti Sarwal and
Dai Wai Olson.

It was an exceptionally proud moment for neurocritical care as we
celebrated the Lifetime Achievement awardee Dr. Thomas Bleck,
a great clinician-researcher, mentor, thought leader and pioneer.
His plenary session talk on how critical care illness affects the
brain and vice versa was a journey into a career spanning many
years. The discussion moved seamlessly from EEG in ICU to
sepsis-associated encephalopathy to a glimpse into the present
and promise of modulating immune dysregulation and the neuroimmunologic reflex arc. However, one of the most popular slides
from Dr. Bleck’s talk on Twitter was his approach to evidencebased medicine over the years. Dr. Vineeta Singh organized a
memorable dinner to mark the occasion as we listened to some
inspiring stories from Dr. Bleck.
We must congratulate the Annual Congress Programming
Committee for selecting great proposals to engage
multidisciplinary learners in neurocritical care education. On Feb.
24, 2018, co-chairs Drs. Erik Su and Cherylee Chang organized the
first ever pre-congress full-day course on “Neurologic Monitoring
and its Implementation in Adult and Pediatric ICUs.” This course
covered didactics on critical care EEG monitoring, brain tissue
oximetry, transcranial dopplers (TCDs), ophthalmic ultrasound,
biomarkers, neuroimaging, and intracranial pressure monitoring
(ICP) followed by a hands-on workshop on TCDs, ophthalmic
ultrasound and ICP monitoring. This course was sold out.
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Dr. Daniel Hanley, one of this year’s recipients of the ACCM
Distinguished Investigator Awards, presented a plenary session on
“Brain Hemorrhage: An Orphan Disease.” The American College
of Critical Care Medicine (ACCM) inducted neurointensivist
Dr. David Hwang (Yale), pharmacist Jason Makii (University
Hospitals) and Steve Roberts (Johns Hopkins) as fellows.
Dr. Evie Marcolini from Yale received the Grenvik Family Award
for Ethics.
The year in Neuroscience Review was packed with great science
and highly engaged attendees. Diverse approaches to diagnoses
and therapies for convulsive and non-convulsive status epilepticus
were covered in two great sessions. The session moderated by
Dr. David Seder included Drs. Emily Gilmore, Brand Foreman
and Paul Vespa as faculty and covered the fundamentals of EEG,
which every intensivist must know. Another session moderated by
Dr. Thomas Bleck included pharmacists Theresa Human, John J.
Lewin III and Dr. Stephan Mayer as faculty covering controversial
treatment strategies beyond benzodiazepines in status epilepticus.
Neurosurgeon Dr. Kevin Tracey delivered a fantastic plenary
session on “Bioelectronic Medicine: A Jump-Start in Critical
Illness,” which provided a deep dive into 20 years of research on
the neuro-immune reflex arc and shared success stories of vagal
nerve stimulation in autoimmune disorders.
San Antonio’s food, weather and hospitality served as a great back
drop to great science, catching up with old friends and establishing
new collaborations. Until next year!
Dinner in honor of Dr. Thomas Bleck’s Lifetime Achievement Award

Neurologic monitoring and its implementation in adult and pediatric
ICUs Pre-Congress Course.
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Another highlight this year
was the Neuroscience
Section’s social media
presence. Many members
made it to the #CCC47
participant leaderboard,
including the top 10 social
media influencers of the
meeting list. With nearly 2,500
people live-tweeting #CCC47,
the tweets from this meeting
gathered over 76 million
impressions—a new record!

ETHICS COLUMN

Whose Call
Is It?
By Deepa Malaiyandi, MD

The do-not-resuscitate (DNR) status protects
an individual’s right-to-die. As with any
medical intervention, a DNR order must be
prescribed by a physician or their delegate,
but whose call should it be, and what process
should be followed to write and implement
them? To what degree should physicians,
surrogates and/or the law be able to deny
the expressed directives of a decisional
patient? There is little disagreement in the medical community
that, when possible, a code status should be determined through
shared decision making. Most would also agree that establishing
a strong doctor-patient relationship is central to this process
and is what makes this one of the more rewarding aspects of
neurocritical care. However, these discussions can also become a
source of conflict. Accordingly, growing emphasis is being placed
on the use of advanced directives. Unfortunately, these documents
often contain vague language and rarely address the complex
quality of life considerations for those with acute neurological
injury. Furthermore, in neurocritical care, it may not be possible,
initially, to determine if the DNR criteria outlined will be met.
In such cases, CPR might still be performed. Alternatively, in rare
circumstances, physicians may unilaterally prescribe a DNR status.
Against the backdrop of the ever-present pro-life versus pro-choice
debate, end-of-life decisions are under growing legal scrutiny.
Three recent publications attempt to provide guidance to the
medical community regarding the consequences of deciding
whether or not to follow advanced directives. The first article is a
legal brief in the Journal of Clinical Ethics regarding new penalties
for ignoring advanced directives and DNR orders. The second
article addresses new Texas legislation specifying how critical
care physicians should discuss and implement DNR orders. The
third article is a case report in the New England Journal of Medicine
(NEJM) of an unconscious patient with a DNR tattoo that
exemplifies the growing trend of individuals going to extremes to
protect their autonomy and specifically their “right-to-die.”
Pope TM. Legal Briefing: New Penalties for Ignoring Advance Directives
and Do-Not-Resuscitate Orders. Journal of Clinical Ethics. 2017.
28(1):74-81
This legal brief addresses the concern that patients are increasingly
being subject to unwanted medical treatment. Pope suggests the
central cause is a widely held misconception that it is “legally
safer” to err on the side of saving or prolonging life than to
implement a DNR order without certainty that it accurately
reflects the patients’ wishes and is applicable to the particular
presentation. This summary of current legal cases, addressing
perceived disregard of advance directives, provides insight into
the changing legal attitude. In the recent past, such cases were
unlikely to be accepted for judicial review. Now, many states
have initiated legislative efforts to protect patients’ autonomy. In
New York, two such bills were proposed in 2017 alone. The first
“would add punishment provisions by specifically allowing for

recovery of damages for disregard of valid directives.” The second
intends to ensure that objections from surrogates do not change
the course of care when the wishes of the patient have been clearly
expressed. Pope agrees in this larger role of the law as a solution.
He believes that the threat of punitive consequences to physicians
and healthcare systems will deter such practices and help protect
one’s right to die.
Bruce CR, et al. Legislating how critical care physicians discuss and
implement do-not-resuscitate orders. Journal of Critical Care (2017),
[EPub ahead of print] https://doi.org/10.1016/j.jcrc.2017.12.010
This article reviews the new Texas Senate Bill 11 (SB 11) and
its unprecedented step to require patient/surrogate consent for
writing DNR orders and specifically dictates how DNRs are to
be discussed, witnessed, ordered, implemented and revoked.
Efforts to write and pass SB 11 were led by the Texas Right to Life
organization. The initial intent was based on the misperception
that unilateral DNR orders are being written too frequently. As
nine other states consider similar legislative action, the authors
caution that SB 11 “uncharacteristically exceeds what is typically
within the scope and role of lawmakers.” The authors aim to guide
these states’ legislators and critical care physicians by summarizing
the ways in which SB 11 contradicts existing end-of-life laws
and violates key ethical principles. They offer the fact that some
components of SB 11 simply cannot be implemented, as written,
due to the lack of understanding of clinical practice by lawmakers.
This is an important argument against having the law dictate how
physicians practice. The authors conclude that while the intent of
the bill was to decrease unilateral DNR orders, it goes too far and
will make it difficult to honor even valid DNR requests, and also
specifically negatively impacts physician practice autonomy and
the doctor-patient relationship.
Holt GE, et al. An Unconscious Patient with a DNR Tattoo. NEJM.
2017. 377(22):2192-2193
This NEJM case describes a 70-year-old man with chronic
obstructive pulmonary disease, diabetes and atrial fibrillation who
presented intoxicated and unresponsive to the ED via paramedics.
He also had the words “Do Not Resuscitate” tattooed across
his chest followed by what was presumed to be his signature.
Fortunately, there was sufficient time for ethics consultation that
recommended the DNR, despite being in the form of a tattoo,
be ordered. Later, social work was able to locate next-of-kin
and additional paperwork to support the tattoo declaration. As
anticipated, he deteriorated into cardiac arrest and his right to die
was respected. In contrast, the authors reference a separate case,
in which the DNR tattoo was not followed, and the patient, once
revived, admitted that the tattoo was the result of a “drunken
dare.” DNR tattoos are a growing trend in America and expresses
the importance our society places on patient autonomy. Despite
increasing reports of such cases there is no consensus on how such
cases ought to be managed.
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NEWS Review
By Aimee Aysenne, MD, MPH, and Kyle Hobbs, MD
Recently, two landmark studies supporting
an extended time window for the treatment
of large vessel occlusion (LVO) have been
published. DAWN, published in November
2017, investigated thrombectomy between
six and 24 hours from last known well time
(LKW) and used clinical severity to imaging
mismatch for the selection of patients. In
January, DEFUSE3 was published and found
benefit of thrombectomy for patients in the six to 16 hour window
using infarcted core to ischemic penumbra mismatch on imaging
alone. Both trials used RAPID software for automated volumetric
calculations. These studies led to a change in the American Heart
Association 2018 Guidelines for the Early Management of Patients
With Acute Ischemic Stroke.
DAWN NEJM Nov 2017
Summary: DAWN is a multinational, prospective, randomized,
open-label trial with a Bayesian adaptive-enrichment design
for the use of mechanical thrombectomy with TREVO device in
patients with LVO between six and 24 hours of last well-known
(LWK) time. Patients who were > 18 years with occlusion of
intracranial ICA, the proximal MCA or both on CTA or MRA,
+/- IV tPA, baseline mRS 0-1, no infarct > 1/3 of MCA on
baseline imaging and a target mismatch were randomized to
thrombectomy plus standard medical care or standard medical
care alone. Patients were classified into three groups based on
mismatch criteria: Group A: > 80 years, NIHSS > 10, infarct < 21
ml; Group B: < 80 years, NIHSS > 10, infarct < 31 ml; Group C: <
80 years, NIHSS > 20, infarct 31- <51 ml. Baseline infarct volume
was assessed with DWI or CT perfusion (rCBF < 30 percent
indicating core) using automated RAPID software. Randomization
was 1:1, with block minimization and stratification based on
mismatch group, time from LWK (6-12 or > 12-24 hours) and site
of occlusion. Rescue interventions and stenting were not allowed,
but carotid angioplasty was.
Two-hundred six patients (107 in thrombectomy) with
median NIHSS 17 were enrolled. Median infarct was 7.6 ml in
thrombectomy group versus 8.9 ml in control and randomization
from LWK was 12.2 hours versus 13.3 hours in control.
Thrombectomy was done in 105/107 (3/105 had alternate rescue
therapies). Eighty-four percent had immediate reperfusion, with
median time from LWK to reperfusion of 13.6 hours. At 24 hours,
recanalization was 77 percent in thrombectomy versus 36 percent
in control. The mean score for disability on utility-weighted mRS
(uwMRS weights between zero, death to 10, no symptoms) was
5.5 in thrombectomy compared to 3.4 in control. Similarly, for
the traditional mRS, 49 percent versus 13 percent achieved mRS
0-2 at 90 days. No evidence of heterogeneity was present for any of
the pre-specified subgroups. Neurologic deterioration was lower in
thrombectomy (14 percent versus 26 percent, p=0.04).
Comments: Patients with acute ischemic stroke between six to 24
hours from LKW time due to an intracranial ICA or M1 occlusion,
who had clinical-imaging mismatch had significantly better
outcomes for disability and functional independence at 90 days
with thrombectomy using TREVO when compared to standard
medical care alone. The rate of functional independence (mRS
0-2) was similar to pooled outcomes from prior endovascular
trials < 6 hours. Number needed to treat for benefit was 2.8
thrombectomy patients. The number needed to save one life with
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return to normal function was 4.9. Earlier treatment (6-12 hours)
did have better outcomes (54 percent versus 44 percent), but this
was not statistically significant.
DEFUSE3 NEJM Jan 2018
Summary: DEFUSE3 is a multicenter, prospective, randomized,
open-label trial for the use of mechanical thrombectomy in
patients with LVO between six and 16 hours of LKW time. Patients
who were > 18 years old with occlusion of the ICA or proximal
MCA on CTA or MRA and a core infarct volume of less than 70 ml
with a ratio of ischemic tissue to initial infarct core volume of 1.8
or more with a potentially reversible penumbra of at least 15 ml.
Candidates were randomized 1:1 to mechanical thrombectomy
plus medical management or medical management alone. Any
FDA approved thrombectomy device was allowed as well as
carotid angioplasty and stenting. Femoral puncture must occur
within 90 minutes of qualifying imaging. Intraarterial tPA was
not allowed. All medical care was based on the American Heart
Association guidelines, including administration of IV tPA in
10 (11 percent) of patients in the endovascular group and 8 (9
percent) of the medical group.
The trial was stopped after early analysis, requested by the sponsor
(NIH) after the publication of DAWN. A total of 182 patients
were randomized (92 endovascular plus medical treatment
and 90 medical treatment alone). The groups were similar in
baseline demographics. Patients who underwent endovascular
thrombectomy had better mRS at 90 days than the medically
treated group (unadjusted common OR, 2.77). After adjustment
for stratification factors, the odds ratio was 3.36. For 90 day
dichotomized functional outcome (mRS= 0-2 vs 3-6), 45 percent
of the endovascular group compared to 17 percent in the medical
group had good outcomes (RR, 2.67). Mortality at 90 days was 14
percent in the endovascular group and 26 percent in the medical
group (p=0.05). The rate of symptomatic hemorrhage was the
same in the two groups. Serious adverse reactions were reported
in 43 percent of the endovascular group and 53 percent of the
medically treated group.
The median time from LKW time to endovascular therapy was 10
hours and 29 minutes. The median time from randomization to
groin puncture was 28 minutes. Final angiography showed TICI 0
in 10 (11 percent) of patients, TICI 2a 12 (13 percent), TICI 2b 52
(57 percent), and TICI 3 17 (19 percent) of patients. The median
growth of infarct size between baseline and 24 hour imaging was
23 ml in the endovascular group and 33 ml in the medically treated
group (p=0.08), reperfusion of penumbra was more common in the
endovascular group (79 percent versus 18 percent, p<0.001), and
recanalization of the vessel was more common in the endovascular
group (78 percent versus 18 percent, p<0.001). Subgroup analyses
were underpowered for statistical significant analysis.
Comments: DEFUSE3 has demonstrated significant improvement
in functional outcome with mechanical thrombectomy within the
six to 16 hour extended window with use of automated volumetric
software for patient selection. The number needed to treat to
prevent disability is two. Patients in this trial did better clinically
than those in trials for thrombectomy within six hours. This is
likely because patients with mismatch have favorable collateral
flow and slower progression of stroke.

NURSING COLUMN

Supporting Neurocritical Care Nurses
Across the Globe
Sarah L. Livesay, DNP, RN

As the Neurocritical Care Society (NCS) grows as an international
organization, NCS members have worked hard over the past year
to support neurocritical care nurses across the globe. To highlight
a few key initiatives to offer support and education to nurses, NCS
nursing members have participated in a number of international
meetings and Emergency Neurologic Life Support (ENLS) courses,
and represented NCS on several international nursing boards.
In late 2017, NCS became an official member of the World
Federation of Neuroscience Nurses. Several nurses attended and
presented at the quadrennial meeting in Opatija, Croatia, in
September 2017. WFNN hosted its first ENLS course in conjunction
with the live meeting, training over 25 international nurses in
emergency neurologic care. Treasurer Mary Kay Bader served as
director of ENLS and was joined by NCS nurse members Cynthia
Bautista, Sarah Livesay, Christi Delemos and Lori Madden.
Over the past year, NCS has continued as a member organization
with the World Federation of Critical Care Nurses (WFCCN), with
Susan Yeager being elected to the Board of Directors and Sarah
Livesay serving as the NCS member liaison. Both attended the
WFCCN meeting in Rio de Janerio Brazil, held in conjunction

with the World Federation of Societies of Intensive and Critical
Care Medicine (WFSICCM) and met with nurse leaders from
throughout South America. The founding president of WFFCCN,
Ged Williams, attended and presented at the NCS Annual Meeting
in Kona, Hawaii. Belle Rogado, immediate past secretary of
the WFCCN and current president of the Critical Care Nurses
Association of the Philippines (CCNAPI), also attended the NCS
Annual Meeting in Hawaii.
As NCS regional meetings are offered internationally, they are
planned with interdisciplinary sessions to support nurse attendees.
Mary Kay Bader presented in Quito, Ecuador, at the First Regional
NCS- South American joint meeting. Also, the 2018 joint DGNINCS meeting held in Wurzburg, Germany, in February contained
numerous nursing presentations as well as an ENLS course. A
nursing session is planned at the upcoming regional meeting
in Rio de Janerio, Brazil, in May 2018. These sessions are often
planned with nurses in the region to offer an exchange of ideas and
opportunity to learn from each other’s practice.
For more information on NCS international outreach, visit the
global tab on the NCS website or the WFNN and WFCCN websites.
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PHARMACY COLUMN

Role of Dual Antiplatelet Therapy in Secondary
Stroke Prevention
By Jason Kurian, PharmD, and Salia Farrokh, PharmD, BCCCP
For secondary stroke
prevention, the 2013
American Heart
Association (AHA)
and American Stroke
Association (ASA) joint
guidelines recommend
aspirin within 24 to
48 hours after stroke
onset for most patients
Jason Kurian,
Salia Farrokh,
and state that the use of
PharmD
PharmD, BCCCP
clopidogrel is not well
established. The 2012 American College of Chest Physicians
(ACCP) guidelines recommend treatment with aspirin, clopidogrel
or aspirin/dipyridamole extended-release (ER) over no antiplatelet
therapy or the combination of clopidogrel plus aspirin. Of the
recommended antiplatelet regimens, they suggest clopidogrel
or aspirin/dipyridamole ER over aspirin alone. This review
will discuss the evidence regarding the use of dual antiplatelet
therapy (DAPT) for secondary stroke prevention given the varying
guideline recommendations and controversy in appropriate use.
DAPT with aspirin and dipyridamole ER was initially assessed in
several trials with conflicting results. Two of the more robust trials
include ESPS-2 and ESPRIT. ESPS-2 assessed low-dose aspirin,
dipyridamole ER, and both antiplatelet agents together in patients
who experienced a transient ischemic attack (TIA) or ischemic
stroke within the preceding three months. The authors concluded
that the combination of low-dose aspirin and dipyridamole ER
offered a significant additive protective effect against ischemic
stroke. ESPRIT compared DAPT of aspirin and dipyridamole ER
to aspirin alone in patients with a TIA or minor ischemic stroke
of arterial origin within the prior six months. The DAPT arm was
associated with lower rates on the composite outcome of vascular
mortality, non-fatal stroke, non-fatal myocardial infarction (MI)
and non-fatal major bleeding when compared to aspirin alone.
Clopidogrel was evaluated against DAPT of aspirin and
dipyridamole ER in non-cardioembolic stroke patients in
the PRoFESS trial. While the incidence of recurrent ischemic
stroke was similar in both groups, the incidence of intracranial
hemorrhagic stroke was more common in the aspirin and
dipyridamole ER group.
Aspirin and clopidogrel were then evaluated against aspirin
monotherapy in patients with lacunar infarcts in the preceding
six months in the SPS3 trial. DAPT did not reduce the recurrence
of stroke but had increased all-cause mortality and all major
hemorrhages compared to aspirin alone.
The MATCH trial showed that the addition of clopidogrel to
aspirin therapy did not reduce the incidence of ischemic events
compared to clopidogrel alone in patients with ischemic stroke
or TIA in the prior three months after 18 months of follow up.
Furthermore, DAPT was associated with an increase in minor,
major and life-threatening bleeding. Although not statistically
significant, patients who were randomized within a week after an
ischemic stroke or TIA had numerically less ischemic events in the
DAPT group compared to the clopidogrel monotherapy group.
The lower ischemic event rate in patients randomized within a
week along with the initial lack of intracranial bleeding between
groups suggest a potential advantage of DAPT in the acute phase
after ischemic stroke or TIA.
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All of the prior trials had not specifically assessed early treatment
with antiplatelet therapy after a cerebral ischemic event. It has
been shown that most recurrent ischemic events occur within 30
days, particularly within the first 24 hours. This along with the
results of the MATCH trial prompted the FASTER and CHANCE
trials to see if DAPT of aspirin and clopidogrel started within 24
hours after TIA or minor stroke reduced subsequent strokes after
90 days. The FASTER trial showed a trend favoring, though not
statistically significant, secondary stroke prevention in patients
receiving DAPT compared to aspirin alone. Subsequently, the
CHANCE trial showed that DAPT is more effective than aspirin
alone in preventing secondary ischemic stroke with similar
bleeding rates. It is important to note that the DAPT in the
CHANCE trial only lasted for the first 21 days in which patients
were then transitioned to clopidogrel monotherapy. In addition,
the study was performed in a Chinese population, which may not
be generalizable to the United States population.
The recently published COMPRESS trial included patients treated
with DAPT of clopidogrel and aspirin against aspirin alone
within 48 hours of onset of ischemic stroke caused by large artery
atherosclerosis. The 30-day new ischemic lesion recurrence and
bleeding rates were similar between both groups. Of note, about
75 percent of patients were enrolled between 24 and 48 hours
from stroke onset, and a loading dose of clopidogrel was not used.
This limits the assessment of DAPT initiation within the first 24
hours, which is where the CHANCE trial showed benefit.
To better evaluate administration of dual antiplatelet therapy in
this early stage, the POINT trial is currently underway to assess
prevention of major ischemic vascular events up to 90 days in
patients with TIA or minor stroke being treated within 12 hours.
Overall, the population that may benefit from DAPT is unclear. It
appears that it may be beneficial when given early for a specified
duration, as there is data that the risk of major bleeding may
outweigh the benefits when continued long-term. Also, DAPT
may not be beneficial after specific types of ischemic strokes such
as lacunar infarcts or large artery atherosclerosis. Furthermore,
clopidogrel’s antiplatelet effect may be diminished in patients
with particular CYP2C19 gene polymorphisms. In the absence of
clear evidence and guidelines reflecting the more recent evidence,
a rational clinical approach for the use of DAPT would take into
account the timing after the cerebral ischemic event, the type of
ischemic stroke, and the patient’s bleeding and thrombosis risk.
HR: Hazard ratio; CI: Confidence interval
*ASA mean dose was 75 mg; αIf ASA-naïve
References:
1. Jauch EC et al. Stroke. 2013;44:870–947.
2. Guyatt GH et al. Chest. 2012;142(6):1698-1704.
3. Diener HC et al. J Neurol Sci. 1996 Nov;143(1-2):1-13.
4. Halkes PH et al. Lancet. 2006 May 20;367(9523):1665-73.
5. Sacco RL et al. N Engl J Med 2008;359:1238-51.
6. Benavente OR et al. N Engl J Med 2012;367:817-25.
7. Diener HC et al. Lancet 2004; 364: 331–37.
8. Kennedy J et al. Lancet Neurol 2007; 6: 961–69.
9. Wang Y et al. N Engl J Med 2013; 369:11-19.
10. Hong KS et al. Stroke. 2016;47(9):2323-3.
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Table 1. Summary of trials assessing dual antiplatelet therapy in secondary stroke prevention
Trial

Stroke type

ESPS-2
(1996)
(n=6,602)

TIA, ischemic
stroke

Time after
stroke onset to
randomization
< 3 months

Incidence of stroke
events

Incidence of
bleeding events

2 years

Stroke:
ASA + DP-ER: 9.5%
ASA: 12.5%
DP-ER: 12.8%
p<0.05 for ASA + DPER vs other groups

Severe or fatal
bleeding:
ASA + DP-ER:
1.6%
ASA: 1.2%
DP-ER: 0.4%
p<0.05 for DP-ER
vs other groups

3.5 years
(mean)

Ischemic stroke:
ASA + DP-ER: 7.0%
ASA: 8.4%
HR (95% CI): 0.84
(0.64-1.10)

Major bleeding:
ASA + DP-ER:
2.6%
ASA: 3.9%
HR (95% CI):
0.67 (0.44-1.03)

2.5 years
(mean)

Recurrent stroke:
ASA + DP-ER: 9.0%
Clopidogrel: 8.8%
HR (95% CI): 1.01
(0.92-1.11)

Intracranial
hemorrhage:
ASA + DP-ER:
1.4%
Clopidogrel: 1.0%
p=0.006

3.4 years
(mean)

Recurrent ischemic
stroke:
ASA + clopidogrel:
2.0% per year
ASA: 2.4% per year
p=0.13

Major
hemorrhage:
ASA +
clopidogrel:
2.1% per year
ASA: 1.1% per
year
p<0.001

1.5 years

Ischemic stroke:
ASA + clopidogrel:
8.1%
Clopidogrel: 8.8%
p=0.353

Life-threatening
bleeding:
ASA +
clopidogrel:
2.6%
Clopidogrel:
1.3%
p<0.0001

90 days

Stroke:
ASA + clopidogrel:
7.1%
ASA: 10.8%
p=0.19

Intracranial
hemorrhage:
ASA +
clopidogrel:
1.0%
ASA: 0%
p=0.5

90 days

Ischemic stroke:
ASA + clopidogrel:
7.9%
ASA: 11.4%
p<0.001

Severe bleeding:
ASA +
clopidogrel:
0.2%
ASA: 0.2%
p=0.94

30 days

New symptomatic
or asymptomatic
ischemic lesion on
MRI:
ASA + clopidogrel:
36.5%
ASA: 35.9%
p=0.91

Life threatening
or major
bleeding:
ASA +
clopidogrel:
4.0%
ASA: 1.1%
p=0.11

Interventions

Follow up

ASA 25 mg BID +
DP-ER 200 mg BID
ASA 25 mg BID
DP-ER 200 mg BID

ESPRIT
(2006)
(n=2,739)

TIA, minor
stroke

PRoFESS
(2008)
(n=20,332)

Ischemic
stroke

SPS3 (2012)
(n=3,020)

Lacunar stroke

< 6 months

ASA 30-325* mg daily +
DP-ER 200 mg BID
ASA 30-325* mg daily

< 90 days

ASA 25 mg daily +
DP-ER 200 mg BID
Clopidogrel 75 mg daily

2 weeks to 6
months

ASA 325 mg daily +
Clopidogrel 75 mg daily
ASA 325 mg daily

MATCH
(2004)
(n=7,599)

TIA, ischemic
stroke

FASTER
(2007)
(n=392)

TIA, minor
ischemic
stroke (NIHSS
< 3)

< 3 months

ASA 75 mg daily +
Clopidogrel 75 mg daily
Clopidogrel 75 mg daily

< 1 day

ASA 162 mg loading
doseα, then 81 mg daily +
Clopidogrel 300 mg
loading dose, then 75 mg
daily
ASA 162 mg loading
dose, then 81 mg daily

CHANCE
(2013)
(n=5,170)

TIA, minor
ischemic
stroke (NIHSS
< 3)

< 1 day

Clopidogrel 300 mg
loading dose, then 75 mg
daily +
ASA 75-300 mg loading
doseα, then 75 mg daily x
21 days
ASA 75 mg daily

COMPRESS
(2016)
(n=334)

Ischemic
stroke caused
by large artery
atherosclerosis

< 48 hours

Clopidogrel 75 mg daily
+
ASA 300 mg loading
dose, then 100 mg daily
ASA 300 mg loading
dose, then 100 mg daily

TIA: Transient ischemic attack; ASA: Aspirin; DP-ER: Dipyridamole extended-release; NIHSS: National Institutes of Health Stroke Scale;
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Tenecteplase: Where Did We Come From?
Where Do We Go?
By Kelsey M Woods, PharmD, and Katleen Wyatt Chester, PharmD, BCGP, BCCCP
Approved in 1996,
alteplase has long
been the standard of
care for acute ischemic
stroke (AIS) patients
presenting within the
window for treatment.
Alteplase is also
utilized for pulmonary
Kelsey M Woods,
Katleen Wyatt
embolism (PE),
PharmD
Chester, PharmD,
myocardial infarction
BCGP, BCCCP
(MI), and cardiac arrest
secondary to presumed PE or MI. While alteplase made a name
for itself in the brain and heart, tenecteplase comes to us with
a proven indication in MI, looking to expand its utilization to
ischemic stroke.
Tenecteplase varies from alteplease by three molecular
substitutions, changing the pharmacokinetic and
pharmacodynamic properties of the drug. In particular, these
changes resulted in an increased half-life from four minutes
to 20-24 minutes in alteplase and tenecteplase, respectively.
The extended half-life of tenecteplase allows for single bolus
administration versus one-hour infusion and results in extended
exposure of the drug to the clot. Changes in the molecular
structure also enhance fibrin specificity providing for a higher
affinity to fibrin-rich clots and platelet-rich thrombi and greater
thrombolytic potency compared to alteplase. Finally, tenecteplase
has been found to consume less fibrinogen, plasminogen and
alpha-2-antiplasmin, which decrease the risk of bleeding.
These characteristics of tenecteplase led to its initial study in MI.
Studies completed in 1997 to 1999 provided the basis for its FDAapproved indication in 2000. Researchers in the landmark trial,
ASSENT-2, compared tenecteplase 0.5 mg/kg to alteplase 1.1 mg/
kg in a randomized, double-blind method in patients with acute
MI. While both groups displayed similar rates of mortality and
symptomatic intracerebral hemorrhage (sICH), the tenecteplase
group resulted in reduced rates of non-cerebral bleeding and
blood transfusions.
Roughly six years after the publication
of ASSENT-2, the first study concerning
tenecteplase for AIS was published (Haley
et al, 2005). Haley et al. performed a
dose-escalation study that determined
tenecteplase 0.1 – 0 .4 mg/kg to be safe for
acute ischemic stroke. This study laid the
groundwork for the publication of the first
randomized, phase 2 trial five years later,
which compared tenecteplase 0.1 mg/kg
versus 0.25 mg/kg versus 0 .4 mg/kg to
standard dose alteplase (Haley et al, 2010).
While this phase 2 trial was terminated
early due to slow enrollment, premature
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results were still published and demonstrated increased frequency
in sICH in the tenecteplase 0.4 mg/kg group. As a result, some
future trials did not include a 0.4 mg/kg treatment arm.
Three phase 2, randomized controlled trials have followed—
Parsons et al. published in NEJM in 2012 and Huang et al.
(ATTEST) and Coutts et al. (TEMPO-1) published in 2015—of
which the highlights of each are presented in Table 1. Each of
these three trials have resulted in corresponding active, phase 3
trials, which are discussed in Table 2 along with all currently active
clinical trials regarding tenecteplase for AIS.
Published in August of 2017, NOR-TEST (Logallo et al, 2017)
became the first phase 3 publication on tenecteplase for AIS.
A randomized, open-label, blinded endpoint, superiority trial
conducted in 13 stroke units in Norway, NOR-TEST included
patients who presented within 4.5 hours of symptom onset or 4.5
hours of awakening with symptoms of AIS. The trial randomized
549 patients to tenecteplase 0.4 mg/kg to a max of 40 mg as a
single bolus and 551 patients to standard dose alteplase. The
primary endpoint was excellent functional outcome at three
months defined as a modified Rankin Scale (mRS) score of 0 – 1.
The primary endpoint occurred in 64 percent of patients in the
tenecteplase group and 63 percent of patients in the alteplase
group resulting in no significant difference between the groups.
Specific secondary outcomes also had no difference between the
groups, in particular intracranial hemorrhage during the first
24-48 hours, sICH, or death at 90 days. While this trial enrolled a
large number of individuals, the average NIHSS was four, which
could have contributed to the low rates of complications and high
rates of excellent recovery noted among included patients. The low
NIHSS further limits the ability to extrapolate this data to patients
with more severe strokes.
Most recently, the results of EXTEND IA TNK were presented at the
2018 International Stroke Conference. In brief, this trial compared
IV tenecteplase and IV alteplase prior to thrombectomy. Although
tenecteplase was shown to be superior to alteplase in terms of
reperfusion outcomes, the analysis failed to show a statistical

difference in the percent of patients with favorable modified
Rankin scores at 90 days, and no safety concerns were identified.
While results from the ongoing phase 3 trials, referenced in Table
2, are expected sometime in the next 12-36 months, the prior
published evidence leaves several practical considerations and
concerns. Considering the importance of time in AIS, it is crucial
to administer the thrombolytic as soon as it is determined to be
indicated and safe based on current alteplase exclusion criteria.
As a single-bolus infusion pushed over five seconds, tenecteplase
offers improved time-to-administration. While tenecteplase
requires admixture similar to the process for alteplase, the single
push results in overall reduced time of administration. Should
tenecteplase receive approval for acute ischemic stroke, hospitals
must then discuss potential medication safety concerns in
maintaining both medications on formulary. If so, safeguards will
be needed to ensure that the correct thrombolytic is used at the
correct dose. Hospitals should also consider the cost of switching
formulary agents or keeping both on formulary. Estimated costs
of tenecteplase, ranging from $2000-$5000, are generally less
expensive than alteplase.
While NOR-TEST failed to demonstrate the superiority of
tenecteplase for the treatment of ischemic stroke, data from
ongoing, phase 3 clinical trials will provide additional insight
into the efficacy and safety of the treatment. Similar outcomes

are being evaluated, including functional outcomes determined
by a mRS, safety outcomes and sICH. Equivalency in outcomes
but superiority in logistics and time-to-administration may
move tenecteplase to the forefront as a standard of care for acute
ischemic stroke.
Major References:
1. Australian New Zealand Clinical Trials Registry. Trial Review.
Available at: https://www.anzctr.org.au/Trial/Registration/
TrialReview.aspx?id=363714. Accessed December 29, 2017.
2. Logallo N, Novotny V, Assmus J, Kvistad CE, Alteheld
L, Renning OM, et al. Tenecteplase versus alteplase for
management of acute ischaemic stroke (NOR-TEST): a phase 3,
randomised, open-label, blinded endpoint trial. Lancet Neurol,
2017; 16: 781-88.
3. Logallo N, Kvistad CE, and Thomassen L. Therapeutic potential
of tenecteplase in the management of acute ischemic stroke.
CNS Drugs, 2015; 28: 811-818.
4. U.S. National Library of Medicine. ClinicalTrials. Available at:
https://clinicaltrials.gov/ct2/home. Accessed December 29, 2017.

Comparison Groups

Inclusion criteria

Primary Endpoints

Conclusions

Haley et al, 2010

TNK 0.1 mg/kg
TNK 0.25 mg/kg
TNK 0.4 mg/kg

Imaging: None
Window: < 3 h

sICH Rates

Increased incidence of
sICH in the TNK 0.4 mg/
kg group

Parsons et al, 2012

TNK 0.1 mg/kg
TNK 0.25 mg/kg
Alteplase standard dose

Imaging: CT/MR perfusion
for TNK group only
Window: < 3 h for
alteplase; 3 – 6 hours for
TNK

Reperfusion
Recanalization

Increased rates of
reperfusion in TNK group

Huang et al, 2015
ATTEST

TNK 0.25 mg/kg
Alteplase standard dose

Imaging: CT/MR
perfusion
Window: < 4.5 h

Percentage of salvaged No difference in salvaged
penumbra at 24- 48 h penumbra

Coutts et al, 2015
TEMPO-1

TNK 0.1 mg/kg
TNK 0.25 mg/kg

Imaging: None
Window < 12 h

Frequency of serious
adverse events

TNK is safe and feasible at
both doses

Table 1: TNK: Tenecteplase, CT/MR: Computed Tomography/Magnetic Resonance, sICH: Symptomatic Intracerebral Hemorrhage
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Trial Name
NCT Number
Title Acronym

Study Design & Characteristics

Tenecteplase in Wake-up
Ischemic Stroke Trial
NCT0318136
TWIST

Randomized, placebo-controlled phase 3 trial
Start: June 2017
Est. Study Completion: December 2022
Status: Recruiting

Alteplase-Tenecteplase Trial
Evaluation for
Stroke Thrombolysis
NCT0281440
ATTEST-2

Randomized, alteplase-controlled phase 3 trial
Start: October 2016
Est. Study Completion: August 2019
Status: Not yet recruiting

A Randomized Controlled Trial
of TNK-tPA versus standard of
care for minor ischemic stroke
with proven occlusion
NCT 0239865
TEMP0-2

Sponsored Organization
•

University Hospital of North Norway

•

UiT The Arctic University of Norway

•

The Royal Norwegian Ministry of Health

•

Norwegian Health Association

•

NHS Greater Glasgow and Clyde

• University of Glasgow
•

University of Edinburgh

•

Oxford University Hospitals NHS Trust

Randomized, intervention-controlled phase 3 trial
Start: April 2015
Est. Study Completion: March 2021
Status: Recruiting

•

University of Calgary

Tenecteplase versus alteplase in
ischemic stroke management
NCT0218020
TALISMAN

Randomized, alteplase-controlled phase 2 and
phase 3 trial
Start: January 2015
Est. Study Completion: June 2020
Status: Withdrawn

•

The Ohio State University

Study of tenecteplase versus
alteplase for thrombolysis (clot
dissolving) in acute ischemic
stroke
NCT0194994
NOR-TEST

Randomized, alteplase-controlled phase 3 trial
Start: September 2012
Study Completion: December 31, 2016
Status: Completed

•

The Research Council of Norway

•

Haukeland University Hospital

Tenecteplase versus alteplase for
Stroke Thrombolysis Evaluation
Trial
ACTRN12613000243718
TASTE

Multicenter, prospective, randomized, openlabel, blinded, alteplase-controlled
phase 3 trial
Start January 2013
Est. Study Completion: Unknown
Status: Recruiting

•

Listed under the Australian New Zealand
Clinical Trials Registry

•

John Hunter Hospital Royal Newcastle
Centre

Table 2
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NCRC Directors and INTREPID Grant Announcement
By Sara Hocker, MD, Andrew Naidech, MD, and Shraddha Mainali MD

Sara Hocker, MD

Andrew Naidech,
MD

Shraddha Mainali
MD

The newly organized Neurocritical Care Research Central (NCRC)
is pleased to announce that Drs. Javier Provencio and Paul Vespa
have been appointed as its co-directors.
The selection process, previously outlined in the December 2017
issue of Currents, began with the convening of a five-member task
force supervised by the Research Operations Subcommittee (ROS)
tasked with selecting nominees. Fifteen nominees were selected
based upon pre-specified criteria. Criteria included a track record
of funded research and publication, collaboration, mentorship
record, commitment to NCS, representation and ambassadorship
of NCS to other professional societies, diversity of their
background, training and practice. Equal consideration was given
to non-MD, non-neurology and international NCS members. The
nominee list was further narrowed to nine candidates through
review by the ROS and then to two candidates through review by
the executive committee. They were confirmed via a vote by the
NCS Board of Directors.
Dr. Javier Provencio is an associate professor of neurology and
director of the University of Virginia Health System’s Nerancy
Neuroscience ICU.
•

He is board-certified in internal medicine, neurology, critical
care and neurocritical care, and is a fellow of the AAN, NCS
and FCCM.

•

He trained as a post-doctoral fellowship in biology.

•

His research interests include innate inflammatory pathways
associated with acute aneurysmal subarachnoid hemorrhage
and cognitive outcomes associated with these inflammatory
changes, as well as systemic normothermia in ICH.

•

He is a highly published investigator with funding from the
National Institutes of Health and industry.

•

He is a frequent invited speaker at national and international
conferences.

•

He has an excellent track record of good mentorship.

•

He is committed to NCS, having served as member of the
Board of Directors for eight years, spoken frequently at
the annual meeting and helped create a research career
development course.

•

He has a presence in the SCCM and ESICM.

Dr. Paul Vespa is a professor of neurology and neurosurgery at the
David Geffen UCLA School of Medicine where he is also division
chief and director of the neurocritical care division and assistant
dean for research in critical care medicine.
•

•

His clinical and research interests include multi-modality
monitoring in traumatic brain injury, intracerebral
hemorrhage, status epilepticus, stroke, subarachnoid
hemorrhage and coma.

•

He has an outstanding record of publication of funded
research with the National Institutes of Health, Department
of Defense and industry.

•

He is a frequent invited speaker at national and international
conferences.

•

He has an excellent track record of mentorship.

•

He has demonstrated clear commitment to NCS having
served as member of the Board of Directors since 2005,
as well as chair of both the fundraising and publication
committees.

•

He has a presence in the SCCM and AAN.

New INTREPID-Grant Announced
NCS has announced a new grant, Investing in Clinical
Neurocritical Care Research (NCS-INCLINE) grant, at the 15th
Annual Meeting in Waikoloa, Hawaii. The NCRC will administer
and monitor this grant. This new research grant opportunity
was developed for members to foster promising, innovative and
collaborative research aimed at improving clinical outcomes in
neuroscience critical care through clinical or translational research
strategies. The grant provides one year of funding for multi-center
pilot studies in neurocritical care that will enable the awardees
to develop preliminary data in preparation for submission of a
formal proposal to national funding agencies such as the National
Institutes of Health, Department of Defense, PCORI etc. Though
there is a distinct clinical focus to the objectives of this grant,
translational studies that have direct application to clinical care
will broadly remain under its scope. Preference will be granted to
proposals that may be conducted as multi-center studies within
the Neurocritical Care Research Network, but participation in
other national and/or international networks will be acceptable.
Active NCS members in good standing at all career stages are
eligible to apply as long as the study requirements described in the
FOA are met.
Please direct any questions about the NCS-INCLINE grant to:
Tissy Greene tgreene@neurocriticalcare.org
Paul Vespa PVespa@mednet.ucla.edu
Javier Provencio JP3B@hscmail.mcc.virginia.edu
Susanne Muehlschlegel susanne.muehlschlegel@umassmemorial.org
Chethan Rao cprao@bcm.edu
This grant is the product of several years of work by the NCS and
board of directors to foster clinical research in neurocritical care
by providing actual funding. NCS is re-investing money into its
membership and is committed to keep up the line of funding for
such research. The clinical research fellowship grant was the end
of a long drought of funding by NCS, but was limited to junior
investigators only. The INTREPID-grant is a funding opportunity
for any member at any training level. The NCRC directors will
soon name the members and chair of the Grants Subcommittee
who will be reviewing the applications. We will continue to report
on the outcome of this RFA.

He is board-certified in neurology and neurocritical care, and
is a fellow of the AAN, ANA, NCS and SCCM.
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The State of
Neurocritical
Care Simulation
Training: Have We
Fallen Behind?
Catherine Albin, MD, and Deepa Malaiyandi, MD

Simulation in critical
care training has
exploded over the
last decade, but
its application to
neurocritical care has
been met with some
skepticism. High-fidelity
simulation aims to
Catherine Albin, MD
Deepa
create safe learning
Malaiyandi, MD
environments that
mimic real-life scenarios. This involves accounting for the actions
or elements to be learned, the interactions between them and
key environmental factors. Employing high-fidelity simulation to
train physicians in the management of neurological illness is not a
new concept. It dates back at least to the 1960s when Dr. Howard
Barrows described the use of standardized patients to “effectively
enact coma, seizures, sensory loss, reflex changes and blindness.”

3) Learner evaluations are consistently higher for simulated curricula
Surveys given to trainees have repeatedly shown overwhelmingly
positive feedback regarding the perceived utility of simulated
exercises. The hands-on nature of simulation commands better
attention and participants frequently note forgetting they are in a
training environment. Not only do trainees report the experiences
as enjoyable, but also that they feel a greater sense of confidence in
their ability to perform in clinical practice.

Proponents for the use of high fidelity simulation training in
neurocritical care report multiple unique benefits, including:

While some have successfully incorporated simulation into their
neurocritical care training curricula, others frequently site the
following three limitations as reasons for avoiding doing so.

1) Exposure to rare but fundamentally important diseases
Fellows are frequently the initial decision makers for in-house
emergencies and need baseline competency in neurologic
emergency management at the start of their training. However,
this is often not the case, as trainees enter fellowship from diverse
backgrounds (e.g., neurology, neurosurgery, internal medicine,
anesthesiology, emergency medicine). Even for neurology and
neurosurgery residents, work hour restrictions and regionalization
of care may limit exposure to core elements of practice. Creating
a simulated orientation or incorporating it into an existing one
can serve to quickly bring a group of learners to a unified starting
point. This can also account for institution-specific environmental
factors, which may differ from previous training.
2) Direct observation and timely feedback
In traditional didactic sessions, the ability to retain and apply
content is difficult to assess. High-fidelity environments allow
for direct observation of and timely feedback on trainee
performance. During a simulated scenario, one can observe a
trainee’s situational awareness, problem-solving skills, leadership
ability, effectiveness of communication and command of available
resources without risk of harm to patients. Performance can then
be debriefed in real-time without concern that the trainee is not
cognitively able to process the feedback, which can be the case
following an actual acute patient event.
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4) Simulation can be made accessible via an online platform
Serious games are medical gaming programs that can be
designed as single or multiplayer virtual environments. They
afford many of the benefits of in-person simulation and have the
added benefit of being accessible anytime and anywhere. They
also have the potential to overcome many of the limitations
specific to using high-fidelity simulation for neurological
presentations. They present a relatively untapped opportunity for
neurocritical care education.

1) Inability to accurately simulate neurological findings for
advanced trainees
Requiring the advanced learner to accept a standardize patients’
give-way weakness as real can subconsciously compromise the
scenarios’ degree of fidelity. Furthermore, many focal findings
are neither able to be enacted by standardized patients nor
programmed into currently available simulators.
2) Neurological emergencies often co-manifest
A patient with a subarachnoid hemorrhage who seizes, rebleeds and begins to herniate is one possible neurological
equivalent to the “mega-code” scenarios of ACLS. Individually
simulating each disease scenario does not adequately prepare
the trainee to prioritize and multitask. However, simulating
multiple neurological processes simultaneously increases the
potential for variability in interpretation of key signs and
symptoms. This creates uncertainty for educators designing
curricula who need to be able to predictably cue learners
through the intended learning objectives.

3) Insufficient data to demonstrate that high fidelity simulation in
neurocritical care improves clinical performance or outcomes beyond
traditional teaching methods
Increasing budget constraints limit the ability of many
institutions to justify the investment needed to run simulation
curricula. These costs include the facilities themselves,
simulation specialists, educator time and diversion of trainee
time away from clinical experience.
While there is validity to these arguments, they do not negate
the potential benefits of high-fidelity simulation training in
our field. The Kirkpatrick scale is widely accepted for evaluating
the effectiveness of any curriculum and provides an example of
the data gap for simulation training in neurocritical care versus
other areas of critical care. The scale ranges from 1-5 as follows:
trainee satisfaction/confidence; acquisition of knowledge/skills/
behaviors; improved performance on the job; better outcomes;
and institutional cost effectiveness.
To date, there are few studies in neurocritical care to support
high-fidelity simulation. Although well done, these studies have
been small, single-center experiences. For example, studies have
reported using simulation to teach the management of status
epilepticus, neurogenic respiratory failure, spinal shock and
brain herniation. Others have used simulation to grade trainees’
competence in determining brain death or performing lumbar
puncture. These studies used pre- and post-test assessments
and surveys to demonstrate trainee enjoyment and improved
confidence (Kirkpatrick Level 1) as well as improvement in
knowledge (Kirkpatrick Level 2).

In contrast, better clinical outcomes (Kirkpatrick 4) have been
demonstrated in other critical care fields. In this respect, pediatric
and trauma critical care boast the most robust literature. For
example, it has been demonstrated that in situ simulation of a
pediatric medical emergency resulted in faster recognition of a
deteriorating patient and more rapid escalation to intensive care.
Similarly, training with a human patient simulator resulted in reallife improvement in teamwork scores, speed and completeness for
100 subsequent blunt trauma resuscitations.
Comparable simulation curricula in neurocritical care are taking
shape at a few large academic institutions. However, for some
centers, evidence that these efforts translate to improved outcomes
will be necessary to justify the investment required to develop
such programs. As a first step to developing a curriculum that
assesses outcome measures of simulation training comparable to
our critical care colleagues, we will be surveying program directors
of UCNS-accredited fellowships. Our aim is to better understand
attitudes toward simulation training and how it is being used and
evaluated in neurocritical care.
The onus is on us as educators to follow the path of our colleagues
in other areas of critical care to demonstrate the benefit of highfidelity simulation for our patient population. This data will not
only support the investment of resources to develop simulation
curricula but will also drive the creation of next-generation
technology, such as mannequins or virtual immersion realities
that allow for accurate portrayal of neurological presentations.
Regardless of where we stand now relative to the pack, and despite
the challenges, the future of simulation training in neurocritical
care remains bright and exciting.
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Non-Invasive Detection of Large Vessel Occlusion in
Setting of Acute Ischemic Stroke
Francisco Gomez, MD; Jessy Walla, MD; and Fawaz Al-Mufti, MD
are not without limitations. Some may prove burdensome or
time-consuming in the field, yet others make compromises in
sensitivity or specificity. Several cohort studies concur in finding
that stroke is generally over-diagnosed in the pre-hospital setting.
The necessity for an instrument capable of delivering rapid and
highly accurate determinations becomes apparent, which this
emerging technology seeks to address.
Francisco
Gomez, MD

Jessy Walla, MD

Fawaz Al-Mufti, MD

The authors have no actual or potential conflict of interest in relation to
the topics discussed in this column. This article may discuss non-FDA
approved devices and “off-label” uses. NCS and Currents do not endorse
any particular device.
With the recent expansion in the endovascular treatment window
for ischemic stroke, the need for improved triaging on all levels
has become most apparent. In order to maximize benefit for
our patients, the utmost celerity and accuracy must be sought.
While the stroke neurologist or neurointensivist can deftly assess
acute cerebrovascular diseases, our services are not universally
available. Furthermore, the initial evaluation is often conducted by
emergency department or emergency medical services personnel,
with an estimated 70 percent of stroke patients being initially
evaluated by EMS.
Several scales have been developed for the recognition of stroke
and have been reviewed in this column previously. However,
instruments such as the Cincinnati Prehospital Stroke Scale,
Los Angeles Motor Score, Rapid Arterial Occlusion Evaluation,
NIHSS and the Field Assessment for Emergency Destination

The Cerebrotech Visor utilizes a low power electromagnetic
transceiver in a non-invasive wearable apparatus, and it detects
brain impendance changes. In short, the device generates
electromagnetic waves and measures the composition of the
intervening tissues between emitter and receiver, a process termed
volumetric electromagnetic phase-shift spectroscopy.
As fluid and brain tissue have different impedances, a
determination is made concerning fluid changes in the brain by
measuring changes in electromagnetic conductance and edema
can be measured. Early prototypes of this device were deployed in
Mexico, aiming to provide rapid triage in remote locations with no
immediate access to imaging.
The first multi-center trial, named Volumetric Integral Phaseshift Spectroscopy for Noninvasive Detection of Hemispheric
Bioimpedance Asymmetry in Acute Brain Pathology (VITAL), is set
to conclude this coming March. Initial testing for the apparatus
showed a 93 percent sensitivity and 92 percent specificity for
stroke, with an acquisition time nearing 30 seconds. Notably, the
device was also capable of discerning small from large ischemic
strokes during testing, as noted by interhemispheric fluid
differentials, averaging 8 percent in the former, 16.5 percent in the
latter and 5 percent in the control group

Sensitivity

Specificity

CPSS

83%

69%

FAST

85%

68%

LAPSS-2000

49%

97%

MASS

63%

94%

NIHSS

90%

45%

VEPS

93%

92%

34

TECH CORNER
Of interest to the neurointensivist, further refinements of this
technology could possibly facilitate the assessment of regional
hypo-perfusion in setting of severe vasospasm post subarachnoid
hemorrhage or even cerebrovascular flow changes in patients
with non-convulsive status epilepticus. It is possible this heralds
a new era of non-invasive monitorin; however, as with all new
technologies, availability and cost are to be considered. The
device’s sensitivity for small or lacunar strokes remains to be fully
evaluated beyond pilot studies, and it’s true capabilities will be
revealed by field implementation.
At the time of writing, the Cerebrotech Visor is not yet
commercially available.

The development of a non-invasive, sensitive and accurate method
to rapidly detect ischemic changes has far-reaching implications.
Increasing the sensitivity of pre-hospital triaging would be
advantageous to our patients, while enhanced specificity would
result in better resource utilization benefitting society as a whole.
Although stroke has been the initial focus for this technology,
developers state the feasibility of refining algorithms via machine
learning and broadening applications to other diseases such as
hemorrhage, TBI or edema.

Recommended further reading:
Gonzalez CA, et al. (2013)
Volumetric Electromagnetic
Phase-Shift Spectroscopy of
Brain Edema and Hematoma.
PLoS ONE 8(5): e63223.
Purrucker JC, et al. ( 2015)
Comparison of stroke
recognition and stroke severity
scores for stroke detection
in a single cohort. J Neurol
Neurosurg Psychiatry86: 1021–1028.

Invited Clinical Pharmacist (ICP) Program
The Pharmacy Committee of the Neurocritical Care Society
(NCS) is excited to receive applications for the Invited Clinical
Pharmacist (ICP) Program starting this November. The purpose
of this program is to promote and increase the practice of
neurocritical care pharmacy by sending qualified neurocritical
care pharmacists to selected institutions who wish to expand or
initiate neurocritical care pharmacy services. The invited clinical
pharmacist is expected to interact with the pharmacy and neuro
ICU teams, provide lectures, attend rounds or perform other
relevant activities that will help support this initiative. The visit
will be a minimum of one business day and is not expected to be
greater than two days. The ICP will be provided financial support
to offset the expense of travel, lodging and food. The total cost
reimbursed for each ICP site visit should not exceed $1,000 and
is subject to adjustments. Funding is meant to offset the expenses
of the ICP and will not be provided to the applicant or their
institution. Up to two proposals may be funded during each
funding cycle, based on available funds. Successful participants

are expected to share their experiences through a publication in
Currents and/or a brief presentation at the annual meeting.
Who Can Apply?
Any current NCS member may apply for the program on behalf
of their medical center or university. The inviting institution is
responsible for securing any permission for the ICP to participate
in any activity involving patient care.
How to Apply
NCS members of interested institutions should complete the
online application available on the NCS website no later than
Nov. 15, 2018.
http://www.neurocriticalcare.org/Science-Research/InvitedClinical-Pharmacist-Program
For any specific questions please contact Salia Farrokh, PharmD,
BCCCP, at sfarrok1@jhmi.edu
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Neurocritical Care at the Paulo
Niemeyer State Brain Institute
(IECPN) in Rio de Janeiro, Brazil
By Pedro Kurtz, MD, PhD

Paulo Niemeyer State Brain Institute
(IECPN) was inaugurated in 2013 as
Brazil’s first public hospital/institute
entirely dedicated to the treatment
of patients with neurological and
neurosurgical diseases, and to research
and teaching in the field. The hospital’s
infrastructure includes state-of-the-art
operating rooms, two MRIs (including
one inside the OR), two CT scans (one “mobile” for brain CT
of severe patients), a neurovascular laboratory and a 44-bed
neuro ICU, including eight beds of pediatric neuro ICU. Its
privileged location, within the heart of Rio de Janeiro, has
allowed IECPN to rapidly become a tertiary center, which
receives a great number of referrals from a statewide network of
public hospitals.
Since its opening four years ago, IECPN has received more
than 50,000 patients and performed more than 4,500
neurosurgeries. The main pathologies treated were cerebral
aneurysms (including subarachnoid hemorrhage), malignant
brain tumors and pituitary adenomas, but other treatments
such as the advanced neurosurgical management of epileptic
disorders, Parkinson’s disease and other brain tumors or
vascular malformations also play a key role in the institute’s
daily activities. The institute’s medical director and leader of the
neurosurgical team is Dr. Paulo Niemeyer Filho.
The neurocritical care team is led by Dr. Fabio Miranda, Dr.
Pedro Kurtz and Dr. Nestor Charris, along with a faculty of
seven attending physicians with large experience in the neuro
ICU and a mixed background of intensive care, neurology
and cardiology. A multidisciplinary approach is a crucial part
of the institute’s philosophy, and the daily rounds includes
a team of neurointensivists, neurosurgeons, nurses, physical
therapists, pharmacists, speech therapists and psychologists.
This allows us to provide patients with 24/7 bedside
availability of transcranial Doppler examination, point-of-care
ultrasound, echocardiography, continuous EEG interpretation
and intracranial pressure monitoring, as well as early
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rehabilitation and progressive mobilization,
and is essential to define therapeutic goals and
meet the challenges that our patients offer.
The Neuroendocrinology Service, headed by Dr.
Monica Gadelha, performs approximately 200
consultations per month. A multidisciplinary
pituitary team meets every week to discuss
all surgical cases, and dynamic tests for
evaluation of pituitary hormone deficiencies
and simultaneous bilateral petrosus sinus
sampling for investigation of the etiology
of hypercortisolism are also performed in
a regular basis. The team is also very active
in research activities, and in the few years
since its opening, IECPN has already become
a neuroendocrinology reference center for the diagnosis
and treatment of pituitary diseases, receiving residents and
postgraduate students from seven other hospitals located in the
city of Rio de Janeiro to develop their projects.
As a major part of its research, the institute’s Neuropathology and
Molecular Genetics Laboratory develops a translational research
focusing on the molecular basis of pituitary adenomas and on the
establishment of biomarkers of response to different treatments
for pituitary tumors.
In the Laboratory of Neuropathology, all neurosurgical specimens
are processed for histopathological analysis and diagnosis and,
when necessary, immuno-histochemistry is performed to help in
the classification and grading of the tumors. In selected tumors,
particularly diffuse gliomas, IDH1, P53 and ATRX mutations
are investigated with immuno-histochemistry, and, if necessary,
molecular methods can also be used. Besides that, the status of
hormonal receptors in meningiomas, pituitary adenomas, the
presence of infectious agents and inflammatory cells, as well as
malformations causing epilepsy, can also be detected.
Our clinical research group in neurocritical care is led by Dr.
Cassia Righy, focusing mainly in Subarachnoid Hemorrhage

(SAH) and Sepsis in neurocritically ill patients. In cooperation
with other high-volume centers in Brazil, our group has already
developed a prospective online based registry of SAH patients,
which includes more than 300 patients from IECPN. Early analysis
of our data has allowed us to evaluate functional outcomes and
compare our results to other high-volume, high-quality centers
in the world, and our goal for the next few years is to have
multicenter epidemiological data on SAH, which has not been
reported in Brazil.
Other of our main research areas involve molecular biology,
neuropathology and neuroendocrinology. Translational
research projects, such as the investigation of microcephaly
and the effects of ZIKA virus on normal glial cells and glioma
cells, are being conducted in the institute’s laboratories
in cooperation with other federal universities. Other
example involves the Department of Epilepsy that focuses
on the mRNA and protein profile of the corpus callosum
and its epileptogenic potential. Moreover, the Laboratory
of Biomedicine studies the dynamic transition between
glioblastoma stem cells and non-stem glioblastoma cells,
in order to better understand tumor progression in such an
aggressive disease. This line of research employs a spectral
approach to: 1) identify new biomarkers such as microRNAs
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that could provide additional diagnostic information; and
2) understand the mitochondrial metabolism of glioma stem
cells (GSC), with a focus on IDH 1-2 gene polymorphism,
in collaboration with our Neuropathology Laboratory. More
recently, IECPN started a line of research on liquid biopsy,
with a network involving three different universities in Rio de
Janeiro. The objective is to compare the diagnostic accuracy of
this method to detect other tumors and gliomas.
In reference to teaching activities, the main initiative of our
group is the Neurocritical Care Post Graduate Course, which was
designed as a one-year (240-hour) program, coordinated by Dr.
Ricardo Turon and Dr. Darwin Prado and is now about to host our
second class of trainees. The course was developed for physicians
who work in the ICU and are looking for an in-depth knowledge
of neurocritical care. Since Brazil does not yet offer any formal
training in neurocritical care, our postgraduate course stands out
as a rare opportunity physicians have to specialize in the area
without leaving the country.
The opening of IECPN is definitely a milestone in the history of
Brazil’s public health. This visionary initiative has brought cutting
edge treatment and state-of-the-art technology to a great number
of patients who had never had access to private healthcare, as
well as forefront research in critical areas of neuroscience and
education for future generations of healthcare professionals
training in neurocritical care and neurosurgery.
Author’s Note: I would like to thank Dr Vivaldo Moreira Neto, Dr.
Leila Chimelli and Dr. Monica Gadelha for their contributions to this
article.
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It is late morning on New Year’s Day, and Kathi has just left her home
to go to the local supermarket, where she works as a cashier. She had
just spent the previous evening together with her family celebrating
New Year’s, reminiscing about 2017 and looking forward to 2018.
Kathi is 19, works two jobs and eventually hopes to go to nursing
school—a big deal for her family, who are from Guatemala. Despite
her commitments, Kathi’s family praises her devotedness as a daughter,
sister, cousin and friend, and they have been ever-supportive of her
hopes and dreams. The coming year was to have been another stepping
stone to Kathi reaching her goals and ambitions—no one had any idea
that it would instead bring tragedy and heartbreak.
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A Physician-Bystander and First Responder
I first met Kathi on that fateful New Year’s Day, in a way I
could not have expected but now cannot forget. Around
the same time late that morning, my boyfriend and I were
driving in our car, having just gotten on the highway to
visit my family. Suddenly, I hear my boyfriend shout at
something on the road, and I look up as a white sedan
wildly cuts across three lanes not far ahead of us. It crashes
right into the concrete median, and the force of the impact
bounces the car back into the middle lane before it finally
stops. A black SUV jolts out of the way; luckily, no other
cars are hit. I look over at my boyfriend as the same thought
crosses both our minds, and we pull over behind the tan,
now severely dented, sedan. We run out of our car and over
to the other vehicle, where I see a girl with dark curls and a
green sweatshirt slumped over unconscious in the driver’s
seat. As a neurology resident, it is also apparent to me that
the girl is in the midst of a seizure. We try to open her car
door, but all the doors are locked. My boyfriend retrieves a
tire wrench from his car, breaks the sedan’s back window,
and quickly crawls through to open the drivers-side door.
By this point the girl has stopped shaking and is slumped
over to the passenger side. I sit her up and try to wake
her. I check her pupils, her airway, try to move her limbs
around. Her pupils are briskly reactive and she is adequately
protecting her airway, breathing on her own, but her arms
are fixed in position and I can see foam coming out of the
side of her mouth. Three other people have gathered. My
boyfriend and another man move her car to the breakdown
lane while another bystander directs traffic around us. A
second bystander walks up to us and hands us Narcan, an
emergency treatment for suspected opioid overdose that
has become both more accessible and essential in the face
of a growing opioid epidemic. My boyfriend, a clinical
pharmacist, administers the Narcan, but the girl does not
wake up. I hold her head up and hold her hand while we
wait for an ambulance to arrive.
Her Name is Kathi
There are sirens—an ambulance, police cars—and the next
hour seems like a whirlwind. The ambulance takes the girl
to Rhode Island Hospital, and I call the residents in the
Emergency Department to alert them, filling them in on the
details. As police gather around, we recount the same details
and story to them, too. Afterwards, we resume our drive up
north to Boston and replay the events of the morning all
over again. When I see my family, I hug my parents earnestly
and meaningfully.
Meanwhile, back in Providence, the girl is shuttled
through tests and procedures in the Emergency
Department, and our worst fears are realized. As my
resident colleagues later inform me, the girl’s head CT
reveals a large left-sided intracerebral hemorrhage, which
likely precipitated the trauma rather than the other way
around. A CT angiogram confirms the cause as a ruptured
arteriovenous malformation. As the girl’s neurological
status continues to deteriorate, she is immediately taken
to the operating room to take off part of her skull to
relieve the mounting pressure in her head and save
her life. In the midst of this chaos, the girl’s identity is
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confirmed—her name is Kathi, she’s 19 years old and has
a family—and her family is called to tell them about what
happened, that there had been a terrible accident.
“When we received the news, we were devastated. We were
thinking the worst,” Kathi’s father Byron says now, almost
two months later. “They called me and told me it was
an accident, but we didn’t know [the full extent of what
happened]. When we got to the hospital, we were looking
for her, but there was no information about Kathi. We didn’t
know what was going on, we didn’t know if she was in
surgery, we didn’t know a specific location … she wasn’t in
the system [yet], because she wasn’t registered.”
When the medical team was finally able to sit down with
Kathi’s family, they informed them how grave the situation
was, and that Kathi might die because of swelling in the
brain caused by her hemorrhage. “One of the most difficult
moments was when we went into that first meeting,”
Kathi’s cousin Jackie says. “Knowing that she was in crisis
was very difficult … it brought us all to tears. That moment
killed the little bit of hope that we had [at the time].” She
grows tearful here, and adds: “Right after [they] said that,
we all grabbed [each other’s] hands and asked if we could
stay in the room for a few moments and pray.” It’s worth
noting that Jackie, along with Kathi’s aunt Yohana, have
helped Kathi’s parents translate each time I’ve stopped by
to talk to them, and have also exchanged shifts day and
night to be by her side in support.
When I saw her
in the ICU the
next day, she was
intubated and in
a coma, with a
post-surgical scar
clearly visible
on her head
and an external
ventricular
drain in place
to measure the
pressures in
her head while
draining excess
fluid. It was also
Kathi’s first head CT on admission, showing
a large left-sided intracerebral hemorrhage
the first time
with intraventricular extension.
I met Kathi’s
family, and they
immediately asked me details about the accident and what
I saw, while thanking me for having been there. They asked
my opinion on her prognosis, but all I could say was that we
needed more time to have a better idea. It was clear that they
had spent the whole night awake, and the tears were still
fresh in their eyes. Her family emphasized to me then how
happy she always was, that she was always smiling, and that
she was the light of their family. The connection between us
has only grown since then.
Something Like a Rollercoaster
Kathi ended up spending two weeks in the Neurocritical
Care Unit at Rhode Island Hospital, and it felt like an

eternity to her family. “When we were in intensive care, we
thought she was in a very critical state,” says her father. “We
thought of the worst things that could possibly happen and
all the terrible things that were going on. Seeing my daughter
[that way], it was very hard for me. My wife was falling apart,
she was having a nervous crisis, and I was also falling apart
… I didn’t know what to do because I was worrying [so
much] about my daughter and my wife.”
Hearing the prognoses also seemed to spell out doom, but
as the days went by it became clear that Kathi was going
to make it through and survive. They now understand the
doctors were being cautious. “I understand why they do it,”
Byron says, “because if they give us an exact time, people
would be pressuring them [if the timeline didn’t fit their
prognoses]. I would always tell my wife [that] … and that we
would have to wait.”
Among other things, Kathi had to deal with pneumonia
and a urinary tract infection that impeded her progress. “We
experienced good and bad days,” her cousin Jackie says, “and
this is something one of the doctors said, that [it would be]
something like a rollercoaster.”
By the end of the first week,
though, Kathi had started
moving her limbs around
on her own somewhat,
even a bit on her right side,
though she still wasn’t
wakeful. This was enough
to make Jackie feel
heartened: “Even when
she was in the ICU, when
you touched her hand
she would squish it. She
would move her feet,
she’d cross them. She’d
feel we were there. The
nurses weren’t there
and didn’t see it, but I
[saw it].”
Eventually the
swelling in Kathi’s
brain started coming
down, and as the acute
phase of her illness started coming to an
end it was time to start planning ahead. After discussion
with her family, a tracheostomy and feeding tube were
placed to facilitate her transition out of the ICU. After
the tracheostomy, Kathi’s family says they “thought more
positively … because there were fewer tubes in her, and
[they] felt more sure about the outcome of all of this.”
A Glimpse of the Girl They Knew
After several more days, Kathi was able to move from the
ICU to the stepdown unit. Her family first started getting a
glimpse of the girl they knew as she started to wake up, like
“when she yawned for the first time, when she scratched her
nose for the first time.” Each of these gestures would carry
special meaning.

Only a couple weeks after the tracheostomy was placed, she
had already woken up enough to have it downsized and
ultimately removed. Finally, in mid-February, she made the
transition to acute inpatient rehabilitation, which her family
knew was a huge step.
Around the same time Kathi also started speaking for the
first time. Her mother Mildred remembers that moment.
“She started singing, and then she heard her own voice for
the first time and the sound that came out … she got quiet
again because she got shocked [by it], and then she started
singing again!” She then called Byron. “I was working,” he
says, “and my wife called me to tell me that [Kathi] had
spoken, and I started crying tears of happiness.” Jackie,
meanwhile, remembers “dancing in the car” when she first
got the call while she was sitting in a drive-through.
Now, at almost two months after that fateful day, I too can
start to see glimpses of that girl. I see Kathi with her helmet
off, sitting up in bed, her eyes wide open looking around
at me and at her family. The right side of her head has her
hair in a braid, while the left side has grown back about
half an inch since her surgery. She still doesn’t speak much.
But when Jackie asks her to, Kathi waves hello to me with
her left hand.
Kathi’s father says that she is doing better at this point than
anyone expected. “I thought of her … having difficulty with
her right side and speaking, as she is now. But thank God
there’s been a lot of progress, and for me it’s a short amount
of time, because they were telling us six months. And this
has all been happening in just a month and a half.”
Keeping the Faith
When I ask what’s helped them get through this terrible
ordeal, Kathi’s family instantly attributes it to their faith.
“God and our faith has helped us 100 percent,” they all say.
“Our faith in God has guided us and all the doctors that
have been working with Kathi [so she could get to the point
where] she could recuperate.”
They also realize how many things had to happen in just
the right way for her to make it this far. “We’re very faithful,
so if God did this for her, if he saved her, we thought of
all the possible things that could have happened in that
situation, on that highway … it could have been worse,
[and] she wouldn’t have been here right now. A lot of
things could have been different. We’re thankful for
everyone that’s helped her … [everyone] worked together
to save her life. And we’re never going to be able to repay
everything they’ve done.”
Just as importantly, though, they’ve kept their faith in
Kathi. “We thought it was going to be difficult for her …
to come here [to rehab],” Jackie says. “Even though there
were doctors that didn’t give us a positive outlook, of rehab
being an option, we’re here now. [After the first few days],
we knew she was going to make it, because she’s strong and
has perseverance.”
They also think that, as she continues to recover, she’ll
understand and agree with everything that’s been done for
her. “We have a huge trust in each other,” her father says.
“We know each other very well.”
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The Road Ahead
Kathi’s family knows the road ahead is still
a long one, but their support for her is
unwavering, and they firmly believe that her
strength and character will continue to push
her onward.
“We’re going to help her go back to school.
She [still] wants to be a nurse, and I think
she’s going to continue to do it with even
more passion,” Jackie says. “We hope she
can continue to make her dreams come
true. If we stood through this together, we
can stand to help her with whatever she
wants.”
But Kathi’s mother is hoping for
something in the more immediate
future. “It would be a huge moment of
happiness [just] to have her home,” says
Mildred. “We would thank God to have
her back home. It would be a really big
step … [when] she said goodbye, I never thought I wouldn’t
see her at home again [for a long time].”
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N E U R O C RI T I C A L
Job Opportunities

(as of March 12, 2018)
For full details on all available positions,
including position descriptions,
applicant requirements and further
contact information, visit our website
at http://www.neurocriticalcare.org/
Membership/Member-Resources/CareerCenter/Career-Opportunities.
Arizona
Neurocritical Care Physician
(Neurointensivist), Neurocritical Care
and Stroke of Arizona
Contact: stopstroke@gmail.com
Neurocritical Care Physician, Sound
Physicians
Contact: belong@soundphysicians.com
California
Director, Neuro ICU, Cedars-Sinai
Medical Center
Contact: Academic.Recruiting@cshs.org
Neurocritical Care Physician, Pulmonary
Medicine Associates
Contact: jobs@pmamed.com
Florida
Neuro Critical Care Intensivist, Florida
Hospital Orlando
Contact: Jason.Junker@flhosp.org

CA R E

CL A SSIFIEDS

Illinois

North Carolina

Neurocritical Care Fellow, The University
of Chicago Medical Center
Contact: ckramer1@neurology.bsd.
uchicago.edu

Neurocritical Care Fellowship
Opportunity, Wake Forest Neurocritical
Care Unit
Contact: khobbs@wakehealth.edu

Maine
Neuro-Interventionalist, Maine
Medical Partners
Contact: nathaa@mainehealth.org

Neurosonology Clinical Research
Fellowship, Wake Forest School of
Medicine, Department of Neurology
Contact: ctegeler@wakehealth.edu
Texas

Maryland
Maryland Neurocritical Care Job 170614,
Pinnacle Health Group
Contact: rrectorweb@phg.com
Massachusetts
Neurosurgical Physician Assistant, Baystate
Health System
Contact: Kristin.Richard@Baystate
Health.org

Neurocritical Care Opportunity in Fort
Worth, TX, Texas Health Resources
Harris Methodist Hospital Fort Worth
Contact: MeghanSpeer@texashealth.org
Utah
Neuro-Critical Care, Intermountain
Healthcare
Contact: physicianrecruit@imail.org
Virginia

New York
Northwell Health- Seeking Neurologistsall specialties, Northwell Health
Contact: OPR@northwell.edu

Postdoctoral Fellowship Position
Openings, Virginia Commonwealth
University
Contact: gbrophy@vcu.edu

Neurointensivist, North Shore
University Hospital
Contact: rtemes@northwell.edu
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