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Pre ace
It is with great humility that we present T e Hospital Neurology Book to the medical community.  raditionally, textbooks o  
medicine served the double purposes o  being comprehensive repositories o  in ormation as well as pedagogical tools. We 
took into account the changing way physicians access in ormation relevant to their practice. Most o  our colleagues access 
detailed in ormation online through review articles and medical sites. We concentrated on presenting hospital neurology in 
a digestible way, concentrating on practical in ormation and approach, while providing re erences to more detailed sources 
o  in ormation. We chose the case-based approach, in line with the most recent research regarding the way we assimilate 
in ormation. We avoided concentrating on rare diseases, however interesting or elegant their mechanism may be, and only 
explored disease mechanisms when we thought it would help with the understanding o  the disease and its management. In 
short, we aimed the book to be a practical and pedagogical tool  or the “gardener” rather than the “botanist” to paraphrase 
one o  the greats.

We also took into account recent changes in the practice o  neurology. Although classical neurologists were clinical 
neuropathologists who studied diseases according to the localization and category o  a disease, the modern practice o  
neurology is symptoms based, relies heavily on internal medicine, and largely overlaps with it. We incorporated a minimum 
syllabus o  internal medicine required  or the practice o  hospital neurology in the book and tried to organize the book 
around common presentations that a hospital neurologist or a hospitalist with neurology patients may encounter.

T e editors f rst met each other on the sidelines o  an educational con erence where one was invited as an established 
chairman and educator, and the other as what was immodestly re erred to as “a star o  the  uture.” During that meeting, 
we discussed the changing nature o  the practice o  neurology, the way we learn neurology, and how we have not kept up 
with these changes in the educational settings. In time, we decided to have the courage o  our conviction and put together a 
work that attempts to f ll this gap. T e enthusiasm with which the project was embraced by the publishers and contributors 
reassured us  rom the outset about the value o  this project.

T e book was originally intended  or practicing general neurologists, neurohospitalists, and hospitalists. However, one 
o  the editors (AS) has already started using some o  the chapters in teaching medical students, residents, and  ellows at 
Yale School o  Medicine, and the overwhelming positive  eedback suggests that this is an enthusiastic audience we did not 
anticipate in our original planning. AS has been presenting the cases and the questions  rom the chapters (eg, Dementia) 
as a way o  structuring student teaching. T e chapters are designed to be sel -contained; however, to minimize duplication, 
we cross-re erence in ormation where it is appropriate. T ese chapters may be read in any particular order. We anticipate 
that hospitalists can skip the internal medicine-based chapters but we highly recommend these to the neurohospitalists 
and general neurologists.
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sense o  humor.
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Introduction to Hospital 

Neurology

INTRODUCTION
All subspecialties are a product o  their history, and 
Neurology and Internal Medicine are no exceptions. 
Classical Neurology evolved in Europe on the bedrock 
o  clinical semiology and postmortem neuropathological 
correlation in places such as Pitié-Salpêtrière and Queen 
Square hospitals. T e pioneers o  Clinical Neurology in the 
United States and indeed other countries looked to these 
beginnings when they set up departments and training 
programs during the last century. From their point o  view, 
a study o  the brain and its meager relevant therapeutics 
had little in common with the wider Internal Medicine. 
Knowledge o  Internal Medicine was not as crucial to the 
training o  a neurologist at that time as neuropathology 
and repeated exposure to the intricacies o  neurological 
examination. It is in this environment that the neurological 
method evolved in the image o  neuropathological correla-
tion studies: a lesion is localized by detailed neurological 
examination, di erential diagnoses are generated, and 
individual hypotheses are tested. Apart  rom the intel-
lectual elegance o  this approach, any delay caused by the 
meticulousness and deliberate pace o  progress hardly mat-
tered. T ere were  ew time-sensitive therapies to be o ered 
to the neurological patient, and  or a long time, Neurology 
was seen as the very de nition o  therapeutic nihilism by 
other subspecialties.1,2,3

T ese beginnings had predictable e ects on the devel-
opment o  Neurology as a pro ession, particularly in North 
America. Most Neurology departments separated  rom 
Internal Medicine and, in some cases, Psychiatry to  orm 
independent entities with a separate curriculum. Internal 
Medicine training was relegated to a single year in the 
immediate postgraduate year o  training  or neurologists 
and much o  the neurology content was removed or simpli-
 ed in Internal Medicine training. Most o  the practice o  
neurology was conducted either in the ambulatory setting 

or in the setting o  hospital consultation to the primary 
care teams. T is created a unique gap in American health 
care provision where the general physicians might not have 
the required expertise to manage neurological disease, and 
the neurologists, untrained in the treatment o  multisystem 
disease, might in advertently neglect the general care o  
their inpatients.

While Neurology was predominantly a diagnostic and 
consultative specialty, these de ciencies were less palpable. 
But since e ective therapies are now become available  or 
acute neurological conditions, it is no longer adequate 
 or the neurologists to treat their patients in consulta-
tion only or to only accept less critically ill patients into 
their service. T e neurology inpatients now o en su er 
 rom multiple serious systemic conditions that complicate 
their care in the hand o  the general neurologist. Recent 
changes to reimbursements and hospital recruitment poli-
cies have taken note o  these changes, so that neurohospi-
talist medicine is one o  the  astest growing areas within 
neurology. Additionally, there is an increased demand  or 
neurological knowledge,  or management o  strokes and 
seizures in community settings where access to neurologi-
cal consultation is either di cult or untimely. Hospitalists, 
trained as internists, critical care physicians, or emergency 
physicians, have had to retrain themselves to incorporate 
many more neurological conditions into their repertoire. 
Meanwhile, no corresponding changes to the respective 
curricula have occurred to adjust  or this change.

In other countries, neurology training is part o  
advanced training in Internal Medicine, akin to Cardiology 
or Endocrinology in the United States. T e numbers who 
are trained in Neurology are there ore less than what is 
the case in North America. T e care o  most neurological 
patients, outside o  major centers, is in the hand o  (o en 
excellent) general physicians who deal with the most com-
mon neurological conditions and may have access to neu-
rological consultation. For these physicians, the minutiae o   
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rare neurological diseases are out o  reach and a practical 
approach to common and critical conditions is prioritized.

PART 1—THE PROFESSION OF 
HOSPITAL MEDICINE

Ca Se 1-1
You are called into the emergency department (ED) to 
assess Ms. JB, a 68-year-old woman with dizziness who 
presents with a 4-day history o  intractable nausea. The 
problems started abruptly when she  elt dizzy while get-
ting out o  bed 2 weeks ago. Her symptoms are positional 
and worse when she leans  orward but are not made 
worse by rolling in bed. She has lost some weight since 
the start o  these symptoms because o  severe nausea. 
She has a history o  microscopic colitis, which is under 
control. You arrive in the ED and introduce yoursel  to the 
physician in charge o  the shi t. You  nd that the ED staf  
are un amiliar with the neurohospitalist model o  care 
and you  eld some questions  rom the curious locals.

SO WHAT IS A NEUROHOSPITALIST?
A neurohospitalist, whether a neurologist or an internist 
who sees hospital neurological cases, is distinguished by 
the type o  conditions she treats, the skill set she must 
possess, and her general approach to the diagnosis and 
treatment o  patients.

X What conditions are seen by 
neurohospitalists?4

T e hospital practice o  neurology concentrates on the 
3 “C”s: the common, the critical, and the curious. Although 
neurology abounds in interesting conditions that have 
clear syndromes that may be explained by their genetics 
and  unctional neuroanatomy, the recognition and treat-
ment o  the majority o  these are not time sensitive and 
may be de erred to the outpatient setting. Most o  neuro-
hospitalist practice may be summarized as  ollows:

 1. T e Common: T e most common neurological pre-
sentations to the hospital and the emergency depart-
ment are strokes, seizures, headaches, exacerbations o  
multiple sclerosis (MS), and vertigo. One has to add 
to this list conditions that most neurologists do not 
consider neurological but are o en consulted on: neu-
rotrauma, syncope, loss o  consciousness, back pain, 
and acute con usional states. An e cient and algorith-
mic approach to these conditions can streamline the 
high volumes and present the consulting team with 
consistency they can rely on  or  uture re errals.
Some o  the common consults  or patients admitted 
 or other reasons include management o  Parkinson 

disease (PD) while an inpatient, comatose patients, 
gait and balance problems, and management o  other 
neurological conditions such as epilepsy be ore sur-
gery to cite some examples.

 2. T e Critical: Neurological emergencies—although 
relatively rare outside o  stroke, central nervous sys-
tem (CNS) in ections and epilepsy—are nonetheless 
important and time-sensitive conditions with which 
a neurohospitalist must be  amiliar. Strokes, seizures, 
myelopathies, neuromuscular emergencies, move-
ment disorder emergencies, and rapidly progressive 
dementias  all in this category. A working knowledge 
o  dementias and delirium is o en necessary  or diag-
nosing rapidly progressive dementia and dealing with 
con used patients. Whenever necessary skills do not 
exist in the hospital environment in which the patient 
presents, trans er to a hospital with higher available 
expertise should be considered.

 3. T e Curious: One o  the more di cult set o  consults 
that the neurohospitalist receives belongs to the cat-
egory o  patients who have isolated or atypical neu-
rological symptoms. T e patient may have numbness, 
weakness, movement disorder, speech or visual prob-
lems. A working knowledge o  the basic physiology in 
each case can allow the neurologist to be able to dis-
tinguish the  actitious  rom the real, and to direct the 
patient to the appropriate resources.

X What is the skill set needed to become a 
neurohospitalist?

 1. Neurological knowledge: A good knowledge o  the 3 
C’s o  hospital neurology  orms the basis o  practice.

 2. General medical knowledge:
 a. Critical care: Neurological patients with critical 

conditions are looked a er in intensive care units 
(ICUs). Where a neurological ICU is not available, 
the hospital neurologist o en co-manages these 
patients along with the critical care physician. A 
working knowledge o  the setup and equipment in 
the ICU is a necessary part o  the job.

 b. General inpatient care: Neurological patients may 
have risk  actors  or systemic disease. T e neurolo-
gist should be able to at least recognize the signs and 
symptoms o  a patient with systemic disease that 
requires immediate attention. Furthermore, some 
common day-to-day management o  inpatient 
problems may save considerable time and improve 
e ciency.

 3. Diagnostic skill set:
 a. Electrodiagnostics: Interpreting electroencephalo-

grams (EEGs) is important to the management o  
inpatient neurology. Recognition o  epilepti orm 
activity, o en not subtle, can be taught in a brie  
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period o  time. Identi ying normal variant pre-
vents unnecessary treatment. Some access to EEG 
reading, even i  remote, can be arranged when the 
hospitalist does not  eel prepared to interpret EEGs. 
Electromygraphy is used in the diagnosis o  several 
acute neuromuscular diseases but not in the day-to 
day management o  neurological patients.

 b. Imaging: Working knowledge o  stroke imaging 
is also important. Computed tomography (C ) 
and C  angiograms (C As)  orm part o  the acute 
management o  strokes. Radiological input in some 
cases may delay care. For other purposes, being able 
to interpret one’s own images is de nitely time sav-
ing and e cient. Unlike the radiologist who has to 
be versed in the rare and the subtle, the neurohos-
pitalist’s task is to be  amiliar with the rudiments o  
radiological signs as well as those which pertain to 
our narrower  eld o  interest.

 c. Lumbar puncture (LP): T e neurohospitalist is 
o en the last resort a er all others have  ailed to 
 nd their way into the cerebrospinal f uid space.

 4. T erapeutic skill set: Administration o  tissue plas-
minogen activator (tPA),  amiliarity with antiepileptic 
drugs (AEDs), and ability to manage pain are some o  
the core therapeutic skills.

Ca Se 1-1 (continued)
You review the history and elicit some extra in orma-
tion: the  eeling o  dizziness accompanies the nausea, 
which waxes and wanes along with it. There is blur-
ring o  vision but no “room going around her head”. 
Her gait has been a  ected. She has had a number o  
 alls in the last  ew days. She has no changes to her 
hearing. She also gets numbness around her mouth, 
worse on the le t side, when exacerbations occur. She 
has a paternal  amily history o  problems with bal-
ance but she does not know the details as her  ather 
le t the  amily when she was 2 years old. She has 
type II diabetes, smokes “socially”, and has a history 
o  untreated arterial hypertension. Extraocular move-
ments are intact, both vertical and horizontal. Smooth 
pursuit is normal. There is nystagmus on extremes o  
gaze, worse on right gaze. However, the Dix-Hallpike 
maneauvre does not elicit a de initive response even 
though the patient does get dizzy. Facial sensation is 
normal bilaterally except during acute exacerbations 
caused by positional change when she had some 
subjective numbness on the le t side o  her  ace. Smile 
is symmetric. Hearing to  inger rub is normal bilater-
ally. Uvula and palate elevate symmetrically. The gait 
is cautious but not parkinsonian or ataxic. There was 
slightly increased tone on the le t. You decide to 
approach this problem systematically.

X What is the neurohospitalist approach?
T e neurohospitalist approach combines the neurological 
method with that o  general medicine. Here we present 
one possible approach to the problems o  hospital neurol-
ogy. T e two parameters upon which initial decisions are 
made are risk and probability. T e neurohospitalist would 
approach the di erential diagnoses according to these two 
parameters:

 1. Risk: T e diagnoses that are potentially catastrophic 
i  not treated in a timely manner should be priori-
tized. For example, the combination o  some  acial 
sensory changes and vertigo is statistically most likely 
due to relatively benign causes. T e patient may have 
benign positional vertigo and hyperventilate in anx-
ious response to the discom ort caused by the spinning 
sensation. However, missing basilar artery thrombosis, 
though a less likely diagnosis, would be unacceptable, 
so that the initial diagnostic inquiry should be directed 
toward brainstem vascular pathology in a patient with 
high enough pretest probability.

 2. Probability:  he probability o  other di  erential diag-
noses is a  unction o  their semiology and presence 
o  risk  actors. So,  or example, any  ocal neuro-
logical sign in a diabetic smoker in their 60s, how-
ever atypical, should prompt  urther investigation. 
Atypical symptoms,  or example sensory changes, in 
a young healthy 20-year-old is less likely to prompt 
urgent imaging. Conversely, a highly typical syn-
dromic presentation, such as one consistent with 
a classic lateral medullary syndrome, regardless o  
risk  actors, should raise the possibility o  vascular 
pathology in the posterior  ossa.

Based on this approach, testing may be ordered. With 
each extra piece o  in ormation the risk and probability o  
items on the di erential diagnosis should be reassessed. 
Ultimately a neurohospitalist is a sa e pair o  hands who rules 
out critical possibilities, treats the common probabilities, 
and knows what conditions may be relegated to outpatient 
 ollow-up.  o paraphrase one o  the greats, i  traditional neu-
rologists were botanists who knew the rare and wonder ul 
species o  plants without getting their hands dirty, the neu-
rohospitalists are gardeners who have practical knowledge o  
success ully growing the important and common ones.

Ca Se 1-1 (continued)
You decide, given the risk  actors, the patient is at high 
risk o  strokes and that the vertigo and numbness in 
combination may not be ignored in this context. You 
order a short protocol magnetic resonance imaging 
(MRI) o  the brain with di  usion weighted imaging, 
apparent di  usion coe  icient,  luid attenuated inver-
sion recovery, and gradient echo sequences, and  ind 
no evidence o  a recent stroke. You then decide that 
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despite some atypical  eatures, the patient likely has a 
peripheral vestibular problem. The numbness and the 
vertigo appear to be recurrent and completely resolve 
each time. Meanwhile, there are de initely  unctional 
and psychological issues that may be muddying the 
overall picture. You speak to the patient and reassure 
them that this is unlikely to be caused by serious 
pathology, and that you will organize a  ollow-up  or 
them in the local general neurology practice.

WHAT IS THE FUTURE OF 
NEUROHOSPITALIST MEDICINE?

• Demand: Increased need  or neurology services in the 
 uture is likely, as neurological therapeutics improve.
T e Neurohospitalist model represents an e cient 
model o  health care delivery that minimizes unneces-
sary consultations as well as unnecessary testing caused 
by lack o  con dence in one’s own diagnostic ability. As 
more complex therapeutic interventions come to the 
market, the remuneration  or neurohospitalist work is 
likely to improve beyond its current rates.5

• Training: Presently most neurohospitalists are general 
neurologists with greater com ort in dealing with acute 
cases. A large number o  the neurohospitalists are 
trained in Vascular Neurology and have experience in 
neurocritical care.  raining in Hospital Neurology in 
Internal Medicine programs is at the moment not avail-
able. T ere are a number o   ormal  ellowships o ered 
in Neurohospitalist Medicine (University o  Cali ornia 
San Francisco and Mayo Clinic Jacksonville were the 
pioneers). We anticipate the demand  or this kind o  
training to increase, although there is some resistance 
to this within some constituents o  the neurology com-
munity who,  or understandable reasons, seem wary o  
yet another year o  postgraduate training.6,7

• Research: Neurohospitalist research will likely concen-
trate on streamlining and standardizing approaches to 
common and critical neurological conditions. Use o  
checklists, algorithms, and biomarkers is better estab-
lished in Emergency Medicine and Cardiology, which 
may serve as exemplars to be emulated.8,9

• Teaching: Academic neurohospitalists will be involved 
in teaching in 3 settings:
•  eaching Neurology residents who will require less 

supervision: T e Neurohospitalist model is more 
likely to resemble the hospital practice o  neurology 
in the community than the hierarchical teaching 
general neurology model. As such, the experience 
in a neurohospitalist rotation will be o  particular 
advantage to the residents.

•  eaching neurohospitalist  ellows: T e neurohos-
pitalist will be only one person in the mix o  

teachers required  or an academic neurohospitalist 
program. Other instruction is likely to be given by 
vascular neurologists, neurointensivists, and clinical 
neurophysiologists.

•  eaching upper level medical residents who will 
enter practices that may rely on them  or neurology.

PART 2—THE PRACTICE OF 
HOSPITAL NEUROLOGY
Whether you are leading a new or existing program or 
joining one, it is important to critically think about your 
neurohospital medicine program (NHMP)  or both the 
program and your own career to thrive. In a time o  rapid 
growth in any  eld, it is easy to start up a program or  nd 
a position. T e challenge then becomes, how do you make 
sure that program grows and matures? Understanding the 
key decisions you will need to make and anticipating the 
challenges that you can expect to  ace will allow you to 
nurture the program. T e most important question to ask 
is, “Why am I setting up this program?” A goal-directed 
approach will help drive the NHMP group leader’s deci-
sions across all the domains o  operating a program.

Ca Se 1-2
Your major teaching hospital has acquired a local com-
munity hospital. The teaching hospital would like to 
have stroke certi cation  or the center and to start a 
neurohospitalist program to cover the consults and to 
provide cover  or the stroke calls. The neurology prac-
tice, which previously covered the hospital, does not 
agree to the terms o  the new arrangement, and you 
and several o  your colleagues are approached to set up 
a neurohospitalist program.

WHAT ARE THE GOALS OF THE HOSPITAL 
ADMINISTRATION IN SETTING UP 
A NEUROHOSPITALIST PROGRAM?
Many hospitalist programs start up at the request o  hos-
pital administration in order to deal with concerns about 
sta ng models, long lengths o  stay, or to support a growing 
neurology/neurosurgical program. Other common reasons 
 or implementing a program include managing the length 
o  stay and resource utilization, supporting multidisci-
plinary neuroscience programs, reducing complications on 
the neurology service, and obtaining stroke certi cation.

X Model of practice: Should we negotiate 
to become a private practice group or 
remain employees of the hospital?

T ere are success ul employed and private practice hospi-
tal medicine groups in all types o  hospital settings. T us, 
there is no right way to set up your practice. However, this 
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decision will a ect every other decision you make, includ-
ing who your partners are likely going to be.

 a. T e employed model: T e employed model means 
that the program is sta ed by neurohospitalists who are 
employees o  a large multispecialty practice or the medi-
cal center. Employed groups provide a more predictable 
income that tends to be on average lower than a private 
practice income. However, bene t packages may miti-
gate this di erence to some extent. More importantly 
though, employed models generally have lower clini-
cal activity that is o set by greater opportunities (and 
expectations) o  getting involved in nonbillable activity 
that bene ts your employer. T ese may include quality, 
sa ety, and other administrative activities. Employed 
models provide a greater variety in work but less per-
sonal control over your group’s workload and demands.

 b. Private practice models: T e private practice models 
tend to emphasize clinical activity and a large degree 
o  autonomy. While neither model predictably leads to 
greater career satis action, the people who are happiest 
in one are not likely to be as happy in the other model.

While both private practice and employed models can 
be success ul, the underlying reason  or starting a program 
can help guide which model would be better suited to 
meet those needs. I  the primary driver relates to increas-
ing clinical activity, then a private practice model is highly 
aligned with the primary goals o  the program. Growing 
clinical activity should translate directly into growing 
revenues  rom pro essional  ees. I , however, the primary 
driver is related to cost control or risk mitigation, then 
an employed model may in  act have incentives that are 
easier to align with the group. While clinical activity and 
revenues  rom pro essional  ees will be important in any 
model, the nonbillable activity that may be required to 
drive initiatives that are important to the medical center 
will be easier to support in an employed model than in a 
private practice model. Any success ul NHMP will have 
multiple goals, some o  which are more naturally aligned 
with a private practice model and some o  which  t easier 
with an employed model. T e goal is to best match the 
primary drivers with the model.

X In negotiations, what factors do the 
remuneration and funding depend on?

T e business case should  ollow directly  rom the goals o  
the program. All NHMPs should have 1–5 primary reasons 
 or why they exist. Clinical activity will be an important 
goal  or any program and the business case  or this should 
be relatively straight orward, and most administrators 
should be com ortable with clinical revenue projections. 
Other goals will be less easily translated into revenue but 
should be at least somewhat  amiliar to most administra-
tors as the cost o  doing business. For example, i  a hospital 
is asking you to provide 24/7 in-house coverage  or patient 

sa ety reasons or to achieve a certi cate in excellence in 
an area that is important to the medical center, the di er-
ence between the cost o  your program and the revenues 
you will generate will be costs associated with providing 
a sa er clinical delivery system or allowing the medical 
center to get certi ed in an area. It will be up to the medi-
cal center administration to determine whether the cost 
o  doing business to achieve those aims will be worth the 
investment.  ranslating some bene ts into a monetary 
value, though, will be important. For example, i  you are 
proposing to reduce the length o  stay across a population 
o  patients, you should build the  nancial value o  this 
into your business case. Similarly, i  you believe that by 
providing neurosurgical co-management you will be able 
to increase surgical clinical activity, this should be built 
into the  nancial models. While the math behind these 
calculations may be relatively straight orward, it is best 
to build these models in conjunction with your medical 
center or practice plan administrators. Many o  the inputs 
 or these models, such as payer mix, contractual agree-
ments, cost per case, volume back logs, etc., will require 
an in-depth knowledge o  the local environment. Not only 
will you develop a more accurate business case, you will 
also demonstrate your willingness and ability to work col-
laboratively with administration to achieve shared goals.

In addition to the  ormal business case, it will be impor-
tant to learn who your advocates are and who your chal-
lengers will be within the medical center. T ere are some 
stakeholders that will predictably be advocating  or a pro-
gram that promises increased provider presence and  ocus. 
Nursing, quality, care management, population health, and 
patient experience will generally be highly supportive o  
hospital medicine programs that are willing to work col-
laboratively with their areas. While these important stake-
holders’ perspectives may not be part o  the  ormal  nancial 
plan, it is important to include them in any qualitative 
discussion about the bene ts o  a program. Particular chal-
lengers to your program will include any group with which 
you may be competing  or patients or resources. T ese may 
include existing neurology groups, neurosurgeons (depend-
ing on your decision about neurosurgical co-management), 
and traditional hospital medicine groups. Building relation-
ships with these potential competitors when possible will be 
important to reduce the number o  adversaries within the 
medical center. As with all o  the decisions you make when 
starting a program, you should expect to revisit the business 
case on an ongoing basis. Because it is likely that your pro-
gram will require institutional support, C-suite executives 
will be constantly making sure that your program brings 
value beyond the support they will need to provide.

WHAT IS YOUR STAFFING MODEL?
Developing a sta ng model is one o  the earliest and most 
pivotal decisions a new hospital medicine group  aces. 
Initially this is based on projections o  needs and volumes 
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that will invariably be wrong. I  you oversta , you will 
quickly run into budgetary short alls; i  you under sta , 
you will lead to provider stress, poor customer (patients, 
nurses, and re erring physicians) satis action, and possibly 
even poor clinical outcomes. Your sta ng model will be a 
strong consideration  or any candidate looking at your pro-
gram and comparing it to all o  the other options they may 
have. How, then, can you proceed? It is critical to know or 
predict the  ollowing  actors.

 1. Will you be providing 24/7 in house coverage?
I  you intend to do 24/7 in-house coverage, you will 
need to consider 2 important implications.  he bill-
able clinical activity at night is o ten signi icantly less 
than that during day time hours, so you will need to 
consider this when you set target volume metrics, 
regardless o  whether you use encounters or relative 
value units or some other measure. While it is rela-
tively easy to complete a schedule to cover 24/7 with  
4  ull time equivalent (F E) providers, the reality 
o  covering that type o  schedule is challenging. In 
general, a minimum o  5 F Es is required to build 
a sustainable model o  24/7 in-house coverage. 
Once you determine the hours you will be cover-
ing, you will next need to decide what activities you 
will be hoping or expected to do, both clinical and 
nonclinical.

 2. Will you be doing neurosurgical co-management?
Neurosurgical co-management is a growing area o  
hospital medicine and an NHMP would be a natu-
ral partner with neurosurgery. T is role needs to be 
care ully de ned to determine how it will a ect your 
clinical activity projections. I  your physicians are 
new to neurosurgical co-management and you are in 
charge o  the length o  stay, make sure that you build 
in a signi cant learning curve into your projections. 
I , however, your physicians are already com ortable 
with neurosurgical issues and the care is more evenly 
split between the neurosurgeon and your team, you 
will likely be able to manage more o  these patients 
com ortably.

 3. Will you be covering the ICU?
Managing ICU patients will also, in general, require 
more time/patient than f oor patients.

 4. What nonclinical roles will you be asked to perform?
Understanding what nonclinical activities you will 
be expected to participate in is essential to budgeting 
your sta ng needs. Participating in some adminis-
trative activities should be expected. However, i  your 
team is expected to lead major improvement activi-
ties or serve in signi cant administrative capacities, 
it will be important to budget that time into your 
model.

 5. Are you in a teaching hospital in which a large 
majority of your clinical work will be as an attend-
ing on a teaching service?
I  your service is primarily a teaching service, you will 
likely be limited more by residency program restric-
tions rather than attending workload. Because these 
services tend to be less clinically intensive than ser-
vices without residents or  ellows, less time o  between 
clinical rotations is generally needed.

 6. What is the realistic expected clinical volume on  
day 1, and what are your growth projections (with 
some built-in sensitivity analysis)?
In general, i  you are going to be the primary service (as 
opposed to a consulting service), you should anticipate 
being able to manage a lower volume o  patients. Once 
all o  these  actors have been taken into account, you 
can then look to project your realistic patient volumes 
on day 1 and then build growth projections out  or at 
least a year. It is likely that your program, especially i  
it is 24/7 in-house, will be in de cit requiring  support 
 rom the hospital to cover your losses, regardless o  
whether you are in an employed or a private model.

HOW SHOULD SHIFTS BE ORGANIZED?
A er you have determined how many F Es you need and 
your basic sta ng model, you will also need to consider 
some second-order decisions about covering services 
throughout the year. One o  the  undamental problems 
with the hospitalist model is that it introduces disconti-
nuity into the care o  the patient. Sta ng models should 
minimize discontinuity as much as possible through 
the use o  longer stretches o  service, especially during 
the day-time rotation. However, there is an inherent 
tension in that longer stretches lead to  atigue and risk 
sustainability. In general, week-long rotations provide a 
reasonable balance. For most hospitalists, 2-week rota-
tions prove to be di cult to sustain, unless it is a teach-
ing service. Rotations shorter than 5 days begin to really 
threaten continuity and come with signi cantly increased 
hand-o  e orts. Once you establish your baseline rota-
tion (1-week rotations,  or example), you will then need 
to decide i  your system is  xed (all rotations are the same 
length) or i  there is f exibility. Fixed rotations are the 
easiest to schedule and assure that the workload is evenly 
distributed in terms o  the total number o  shi s and 
the type o  shi s (weekends vs weekdays,  or example). 
However, over the longer term, most hospital medicine 
programs migrate to a more f exible shi  system in which 
there are some guiding principles that provide boundar-
ies  or individuals to adjust their schedule but also allow 
 or your physicians to nurture their lives outside o  
work. T e ultimate goal is to provide sustainable careers 
 or your providers in a system that provides a balance 
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between patient and provider  ocus, as highly engaged 
providers in a stable program that is structured to provide 
continuity and sa e hand-o s will ultimately provide the 
best medical care possible.10,11

WHAT FACTORS DETERMINE BURNOUT 
AND ATTRITION IN NHMP?
While the  oundation o  an outstanding NHMP requires a 
solid understanding o  what you are attempting to accom-
plish and a sta ng model that supports both patient care 
and sustainable careers, a thriving program also requires 
ongoing management to assure positive engagement  rom 
your providers. While hospitalists are generally very satis-
 ed with their specialty, burnout among hospitalists is 
high. Programs that  ocus on the issues o  importance to 
their hospitalists may su er  rom less turnover related to 
burnout. Key attributes o  a program with highly engaged 
providers include satis action with organizational climate, 
quality o  care provided, organizational  airness, personal 
time, relationship with leaders, compensation, and rela-
tionship with patients. NHMP program leaders should pay 
particular attention to these issues and develop plans to 
address any shortcomings their program may have. Not all 
program leaders will  eel con dent in their knowledge and 
skills in being able to improve some o  these issues such 
as organizational climate and  airness or the relationship 
with the leader, which are less about clinical care and more 
about management in complex systems. Program leaders 
should obtain training and skills in leadership and man-
agement so they can e ectively deal with both clinical and 
nonclinical programmatic issues.12,13,14

FINAL WORD TO THE WISE
Finally, a success ul NHMP will need to nurture relation-
ships with collaborators outside o  the program as well. 
Nursing is a key partner, and paying special attention to 
how your program interacts with nursing will be essential 
to your success. A relationship, both at the bedside and 
in administrative meetings, that is built on collabora-
tion rather than hierarchy will prove very success ul in 
assuring that nursing remains staunch supporters o  
your program. T e other external collaborators that are 
essential to pay particular attention to are your re erring 
physicians. While personal relationships are invaluable, 
it is also essential that you pay particular attention to the 
patient care aspects o  that relationship. Develop a shared 
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understanding o  how communication and hand-o s will 
take place between the outpatient physician and your team 
on admission, during a hospitalization and at discharge. 
T e discontinuity inherent to hospital medicine must be 
managed not only at the program level but also at the level 
o  every single patient.
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2
Potential Harms to 
Physician and Patient

T Abst r Ac t
Potential harm to both physician and patient remains a 
constant challenge  or the neurohospitalist. Physicians 
can be  aced with violent or threatening patients where a 
strategic approach can include assessing  or contributing 
 actors, as well as pharmacological and nonpharmaco-
logical measures. Inadvertent risks to physicians include 
exposure to body  uids and needle sticks. Precautions have 
advanced along with our understanding o  transmissible 
disease. Patients can be subjected to harm. As the systems 
o  delivery and diagnostic and treatment modailities 
become more complex, the opportunity  or medical errors 
can  ourish. Individual errors and system  ailures can 
result in serious adverse events or near-misses. Hospital-
acquired conditions can be in ectious or nonin ectious 
and generally have a deleterious e ect on outcomes, cost, 
and length o  stay. Evolving health care policy and hospital 
practices aim to reduce the potential  or harm.

VIOLENT OR THREATENING PATIENT

cAsE 2-1
A 65-year-old man with bipolar disorder, hypertension, 
hyperlipidemia, prolonged QT interval, and diabetes 
mellitus presented to the emergency department with 
headache and vision loss. He was  ound to have a sub-
acute ischemic stroke. The night  ollowing admission, 
he became agitated and threatening toward sta  . He 
screamed and repeatedly punched the walls. He lacked 
decisional capacity, and no  amily members could be 
reached. Repeated attempts by sta   and the on-call physi-
cian were made to calm him, but he remained aggressive.

TX Background
• Workplace violence is a problem in many industries, 

but hospital workers have the highest rates o  non atal 
workplace assault injuries.

• Most are violent acts committed by patients toward 
sta .1,2

• 50% o  healthcare workers will be a victim o  work-
place violence during their careers.1

• Nurses, mental health pro essionals, and security sta  
are at greatest risk.2

TX What are contributing  actors to violent 
or threatening patients?

• Neurological, psychiatric, and genetic disorders, and 
drug abuse can predispose to aggressive behavior 
(Table 2-1).3,4

• Social  actors can also contribute.
• Identi y contributing  actors early to mitigate risk.

TX What are nonpharmacological 
strategies to deal with violent or 
threatening patients?

• Environmental elements should be controlled, such 
as physician and sta  attitudes and patient com ort. 
O ering blankets or re reshments, and relative isolation 
in a private quiet room can be considered.1,2

• Physicians and sta  must be vigilant about their sur-
roundings, body language, and exit locations.
• Maintain a sa e distance and be near an exit in case 

a situation escalates.
• Do not convey a sense o  anxiety with body language.
• Avoid appearing con rontational.

Rick Gill, MD
Marisa McGinley, DO
Sean Ruland, DO
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• I  a patient becomes agitated, convey concern  or the 
patient’s well-being. Reassure patients that the goal 
is to help them, and that they are sa e.

• Whenever a threat is perceived, seek help immediately.

TX When should isolation or physical 
restraints be employed?

Once a patient has demonstrated violent or threatening 
behavior, it may be necessary to implement isolation or 
physical restraint.

• Indications  or restraint or seclusion include:
• Prevent harm to the patient, other patients, or  

providers

• Prevent environmental damage
• At the patient’s request1

• When restraints are necessary:
• At least 5 trained sta  members should be present to 

avoid injury to the patient and others.
• Frequently re-evaluate the on-going need  or restraints 

according to hospital policy.
• Routinely monitor skin integrity, vital signs, range 

o  motion, and toileting needs.

TX What are pharmacological approaches?
I  nonpharmacological methods  ail, medications can be 
used  or chemical restraint (Table 2-2).

• It is pre erable  or the patient to choose the route o  
administration when possible. Providing patients some 
control over their care can help de-escalate some 
situations.

• I  medication must be administered involuntarily, some 
agents can be given intramuscularly (IM) and intrave-
nously (IV).
•  ypical antipsychotics provide rapid sedation, but 

have several drawbacks. 
• Extrapyramidal symptoms (EPS) can occur 

rarely a er only 1 dose.
•  orsade de pointes can occur  rom Q  interval 

prolongation. A baseline electrocardiogram is 
necessary, which can be challenging in a violent 
patient.

• Neuroleptic malignant syndrome (NMS), which 
presents as autonomic instability, hyperthermia, 
altered sensorium, and rigidity, occurs in 1% o  
patients receiving antipsychotics.1

• Haloperidol has a sigmoidal dose–e  ect 
curve. Doses over 15 mg provide no additional 
bene it.5

Table 2 1. Predisposing Factors to Violent Behavior

Neurologic
Delirium
Dementia
Seizures
Traumatic brain injury
Focal intracranial lesions (eg, neoplasm, stroke)

Psychiatric
Substance abuse
Schizophrenia
Post-traumatic stress disorder
Oppositional de iant disorder
Intermittent explosive disorders
Dissociative disorders
Antisocial and borderline personality disorders
Conduct disorder
Intellectual disability

Social History
Poor social support
Childhood abuse or neglect
Prior violence
Low socioeconomic status
Medication noncompliance

Table 2 2. Common Medications Used  or Chemical Restraint

Medi a ion  cla   r ou e  Do e (mg)  signifi an  side Effe   

Haloperidol  Antipsychotic  IM  2.5–10  EPS, prolonged QT 

Risperidone  Atypical antipsychotic  IM, PO  0.5–1  EPS

Olanzapine  Atypical antipsychotic  IM, PO  2.5–10  Mild hypotension, anticholinergic, EPS

Zisprasidone  Atypical antipsychotic  IM, PO  20  Prolonged QT, EPS

Quetiapine  Atypical antipsychotic  PO  25  EPS, sedation, prolonged QT

Aripiprazole  Atypical antipsychotic  PO, IM  2–15  EPS, prolonged QT

Lorazepam  Benzodiazepine  IV, IM, PO  0.5–2  Con usion, nausea, ataxia, respiratory depression

Midazolam  Benzodiazepine  IV, IM  5  IV: signi cant hypotension

EPS, extrapyramidal syndrome; IM, intramuscular; PO, per os; IV, intravenous.
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• Second-generation antipsychotics are pre erred 
given a lower incidence o  EPS.
• Risperidone, olanzepine, and ziprasidone are the 

most commonly used parenteral agents.
• Risperidone and olanzapine have a rapidly dis-

solving oral  ormulation.
• Ziprasidone can prolong the Q  interval.
• Mortality is increased when these drugs are used 

in patients with dementia.6

• Quetiapine and aripiprazole can be used i  the 
patient is not an immediate threat and is willing 
to take oral medication.

• Benzodiazepines can also be e ective.
• Lorazepam is widely used because o  its variety 

o   ormulations. It is the most reliably absorbed 
IM benzodiazepine.

• Midazolam has a rapid onset o  action. When 
administered IV, signi cant hypotension can 
occur.1

• A trial comparing midazolam, haloperidol, and 
lorazepam  ound similar e ectiveness, but mid-
azolam had the  astest onset (mean 18 minutes) 
and shortest time to arousal (mean 81.9 minutes).7

• Dexmedetomidine, a continuous IV alpha 2 agonist, 
can be used  or ICU delirium and alcohol with-
drawal symptoms.8,9

TX Conclusion
Violent patients are a common challenge. Ensuring the 
sa ety o  the patient and others is paramount (Figure 2-1).

cAsE 2-1 (continued)
The patient above had an underlying psychiatric condi-
tion accompanied by an acute ischemic stroke, which 
resulted in aggression. His prolonged QT interval limited 
medication options. IV lorazepam was administered 
without e  ect. Security was called and he was physically 
restrained. He subsequently calmed down and was will-
ing to start oral quetiapine, which helped him maintain 
a calmer demeanor, allowing discontinuation o  physical 
restraints.

PREVENTION OF TRANSMISSIBLE 
INFECTIONS
An 84-year-old man is admitted  or acute ischemic stroke. 
During the admission  ever, leukocytosis, and diarrhea 
develop. Stool is positive  or Clostridium dif cile toxin.

TX What precautions can prevent 
nosocomial transmission o  in ections?

 ransmission o  in ections by healthcare workers is not 
novel. In the mid-19th century, a lack o  hand-washing 

 ▲Figure 2 1 Algorithm  or approaching a violent or threatening patient

-Identify predisposing 
factors

-Control the 
environment

-Maintain calm 
demeanor

-Avoid confrontational 
body language

Physical

-Ensure there are at least
5 trained staff present

-All institutions should have 
a protocol for reassessing 

and regular monitoring

Chemical

-Determine appropriate 
medication based on route, 
duration of action, and side 

effect profile

-Classes: Traditional 
antipsychotics, atypical 

antipsychotics, 
benzodiazepines

-Verbal de-escalation

-Assure patient 
comfort

-Assure a safe 
environment

-Maintain an 
empathetic, direct, 

calm demeanor

-Call for help

Preemptive De-escalation  Restraints
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a er autopsies led to the spread o  puerperal  ever. Hand-
cleansing with chlorinated lime reduced this risk.10 T e HIV 
epidemic in the 1980s led the Centers  or Disease Control 
and Prevention to de ne universal precautions (UP),  
a er recognizing that most patients with blood-borne 
pathogens are asymptomatic.11 De nitions and guidelines 
have evolved over time.

• Standard precautions (SP), including the UP principles, 
and transmission-based precautions comprise the 2 tiers 
 or preventing nosocomial in ection12 transmission.

• SP and body substance isolation (BSI) assume that 
all blood, body  uids, secretions, excretions (except 
sweat), nonintact skin, and mucous membranes con-
tain transmissible pathogens. T ey apply to all patient-
care in all settings (Table 2-3).11

TX What is the role o  hand hygiene?
• Hand hygiene is the most important  actor  or prevent-

ing nosocomial in ection.
• Wash hands with soap and water or use alcohol-based 

solutions be ore and a er entering and exiting patient 
rooms and be ore/a er donning/dof ng gloves.12

TX Body  uid exposure and needlesticks
Needle-stick injuries are a risk  or transmitting blood-
borne in ections. Despite advancements in education, dis-
posal systems, and equipment engineering, needle sticks 
remain a common cause o  occupational exposure to 
human immunode ciency virus (HIV), hepatitis B virus 
(HBV), and hepatitis C virus (HCV). T e risk depends 
upon the pathogen’s prevalence in the patient population, 
nature o  the exposure, and pre- and post-exposure pro-
phylaxis.13 Caution must be taken when handling needles 
and other sharp instruments ( able 2-3).

TX What should be done a ter a 
needlestick injury?

• Wash the wound immediately with soap and water and 
report the injury per institutional policy.

• Post-exposure prophylaxis (PEP) should be considered 
and is recommended  or HIV. T e HIV status o  the 
exposure source should be determined to guide the 
need  or HIV PEP.14 I  positive, PEP should be started 
immediately. T e HBV and HCV status o  the exposure 
source should also be ascertained.13

• Healthcare workers should be immunized against HBV. 
PEP with the hepatitis B vaccine and/or immune globu-
lin should be administered a er suspected exposure, 
depending on the individual’s HBV immunity.13

• T ere is no PEP  or HCV. Early post-exposure testing 
is recommended.13

• Seroconversion risk a er HIV exposure is 3 per 1000 
without PEP. T e in ection risk is 23–62% a er HBV 
exposure and 1.8% a er HCV exposure.15

TX Special precautions  or patients with 
neurological disorders

cAsE 2-2
A 79-year-old woman presents with 2 months o  increasing 
con usion. She has upper extremity jerking movements 
while sleeping. MRI shows bilateral basal ganglia hyper-
intensity. The di  erential diagnosis includes Creutz eldt–
Jakob disease, and a lumbar puncture is per ormed.

Prion disease occurs in sporadic,  amilial, and acquired 
 orms. Sporadic Creutz eldt–Jakob disease is the most com-
mon. T e worldwide incidence is 1 per million.  ransmission 
can occur during neurosurgical procedures, human cadav-
eric-derived hormone usage, dural and corneal homogra s, 
and lumbar puncture. Prion disease is invariably  atal. 
Preventing nosocomial transmission to patients and health-
care workers is vital. Although precautions are paramount 
when handling a ected tissues, isolation is not indicated.16

TX What precautions should be taken in 
con rmed or suspected prion disease?

• Social, clinical, and noninvasive procedural contact 
poses no risk. In ectivity is highest when exposed to 
central nervous system-related tissue.16

• Brain, spinal cord, and ocular tissue are highly in ective.
• Cerebrospinal  uid (CSF), kidney, liver, lung, lymph 

nodes/spleen, and placenta have low in ectivity.16

• Other tissues, secretions, and excretions are non in ectious.
• Cutaneous exposure to intact skin or mucous mem-

branes poses negligible risk.
• Diagnostic procedures such as endoscopy, cardiac and 

pulmonary  unction tests, and vascular and urinary 
catheterization only require SP.16

Despite lack o  con rmed occupational transmission, 
case reports suggest a relationship in health care workers. 
Physicians should be vigilant when per orming lumbar 
puncture with precautions  or disposal and decontamina-
tion o  spillage.

• Although CSF has low in ectivity, instruments and 
materials contacting CSF must be handled as those 
contacting highly in ectious tissues.16

• Collection, transport, and analysis must not involve 
automated equipment.16

• Materials contacting CSF must be incinerated or decon-
taminated according to published standards.16




