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CONTINUED 
PROGRESS IN 
STROKE CARE 

REQUIRES A BOLD 
APPROACH AND 
NEW THINKING.

New Mobile Stroke Unit Programs 
Aim to Improve Outcomes
With just a handful of such programs operating in the United 
States, investigators hope to demonstrate the concept can deliver 
both clinical and financial rewards

Everyone knows that shorten-
ing the time to treatment is 
key to improving outcomes in 

stroke patients. However, some experts 
believe that continued progress in this 
area requires a bold approach and new 
thinking on how care can be delivered 
optimally. For example, a number 
of medical centers are experiment-
ing with the use of 
mobile stroke units 
(MSU), ambulance-
like vehicles that are 
equipped with the 
necessary technol-
ogy and expertise to 
bring brain-saving 
treatment to the 
patient.

Although the units 
are deployed in several states, includ-
ing Texas, Ohio, Colorado, Tennessee, 
and New York, investigators at these 
pioneering sites are experimenting with 
all the different parameters, everything 
from how, when, and where the units 
should be deployed to how the MSUs 

should interface ideally with hospi-
tals and EDs. Further, some sites are 
experimenting with larger, more robust 
units equipped with the technology to 
perform more sophisticated diagnostics 
and potentially more care delivery in 
the prehospital environment.

Cut Through 

Red Tape

In October 2016, 
New York Presbyte-
rian/Weill Cornell 
Medical Center in 
New York became the 
first medical center 
on the East Coast to 

deploy an MSU. It’s a 
project that Matthew Fink, MD, the 
neurologist-in-chief of the Division of 
Stroke and Critical Care Neurology 
at the hospital, has been championing 
since 2013.

“The very first ambulance like this 
was developed in Hamburg, Germany, 
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in 2003,” Fink explains. “I heard 
about it on my trips there and was 
very intrigued because the European 
model of emergency medical service 
is different than the American 
model. In Europe, doctors often go 
out on the ambulances and they do 
more treatment in the field than we 
do.”

With good results observed in 
Europe from use of the MSUs, Fink 
concluded that his center should 
offer this capability.

“We have worked very hard to 
initiate treatment of stroke as fast 
as possible, and we have done very 
well, but we have come to the point 
where we have done it as fast as 
we possibly can when patients [are 
brought] to the ED,” he says. “The 
only way we can do it even faster is 
to do it in the field.”

Initially, stakeholders were hesi-
tant to approve the project because 
of all the rules, regulations, and 
bureaucracy, but Fink persisted in 
pushing the concept.

“I was convinced that this was 
really the next phase in treating 
patients with acute stroke because if 
we could cut down the time to treat-
ment, it was going to result in sav-
ing lives and increasing the number 
of people making a full recovery,” 
Fink notes. “To me, that was a really 
important goal.”

The turning point came in 2015 
when a hospital board member 
bought into the MSU approach, 
convinced others on the merits of 
the idea, and offered to underwrite 
the project. “Then we were off and 
running,” Fink adds.

However, Fink notes that build-
ing the MSU and getting all the 
physicians on board with the inno-
vation was the easy part. Much more 
difficult was the process of working 
through all the regulatory agencies 
and receiving appropriate approvals 

from both the state and the city.
“We had to integrate [the MSU 

approach] with the 911 EMS fire 
department system, which runs 
all of the ambulances in New York 
City,” Fink explains. “We have the 
largest EMS system in the country.”

Integrate with EMS

With all the approvals finally in 
hand, the MSU began deploying on 
Oct. 3, 2016, in what is phase one 
of the project. During this period, 
a neurologist is on board the MSU 
along with two paramedics and a 
CT technologist. Also on board is a 
portable CT scanner that can image 
a patient’s brain to determine if the 
patient is suffering a stroke.

When someone calls 911, the 
dispatcher will ask a few questions 
based on the Cincinnati Prehospital 
Stroke Scale. If the answers suggest 
that the probability of stroke is high, 
then the dispatcher will send both a 
basic life support unit and the MSU 
to the scene.

“We also monitor all the radio 
chatter on the EMS radio channel so 
if we hear of a case that we are not 
called for but we think it sounds like 
a stroke, then we will dispatch the 
stroke unit ourselves,” Fink explains. 
“We have what is called a roaming 
license, which means that we can 
really go to any call that we think is 
appropriate.”

If the patient on the scene is suf-
fering a stroke, and is an appropriate 
candidate for clot-busting medi-
cation, he or she can receive this 
treatment before transport to the 
hospital, potentially restoring blood 
flow to the brain quickly. The MSU 
will take the patient to the closest 
appropriate hospital.

If it is determined that the 
patient is not experiencing a stroke, 
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then the traditional ambulance will 
take over the care and transport of 
the patient. (See also: “The Puzzle of 
Financing Effective Stroke Care,” p. 4.)

Prepare Receiving  

Hospitals

Although there is only one MSU, 
it serves two different geographic ar-
eas on a rotating basis: two weeks on 
the Upper East Side of Manhattan, 
which generally is served by New 
York Presbyterian’s Cornell campus, 
and two weeks in the Washington 
Heights and Inwood areas of upper 
Manhattan, which are served pri-
marily by the hospital’s Columbia 
campus.

“We are actually going to be 
able to look at two different demo-
graphic groups: a higher-income, 
white, elderly population, and a 
lower-income, younger, Dominican 
population,” Fink explains. “During 
the times when the ambulance is not 
operating in a particular area, we are 
collecting data from regular ambu-
lance arrivals to compare.”

There is only one hospital in up-
per Manhattan neighborhoods, so 
all patients in that region treated in 
the MSU will be taken to New York 
Presbyterian’s Columbia campus. 
However, there are three hospitals on 
the Upper East Side of Manhattan, 
all of which are capable of providing 
advanced care, so the MSU will take 
patients to the closest appropriate 
facility, according to Fink.

“We have talked with the emer-
gency physicians at all the hospitals 
and geared them up,” he says. “I have 
given a number of talks to them, so 
they are ready to accept patients.”

In the first month of operation, 
the MSU made 29 calls, and brought 
12 patients back to the hospital with 
suspected strokes.

“Two of these patients were given 
tPA [tissue plasminogen activator] 
in the field ... and both of these 
patients made full recoveries by the 
next day,” Fink observes. “One pa-
tient was treated within 55 minutes 
of the onset of symptoms, which is 
the fastest time we have on record in 
our hospital.”

Fink also notes that one patient 
was diagnosed with a primary brain 
hemorrhage.

“That is diagnosed on the CT 
scan,” he says. “That patient had an 
extremely high blood pressure [BP] 
of 250/150, and we brought that BP 
down immediately in the field with 
very strong medicines, which are 
almost never given to a patient until 
he or she gets to hospital.”

Fink adds that treating high 
BP in the field has the potential to 
improve outcomes in patients with 
a brain hemorrhage because it will 

reduce the growth and expansion of 
the hemorrhage. Further, he notes 
that while the CT scanner on board 
the MSU is capable of conducting 
CT angiography in the ambulance, 
the team has decided not to take that 
step because it would delay transport 
to the hospital.

“While you are doing the scan, 
the [MSU] cannot be moving. It has 
to be stationary, so you have to stop 
and do the scan,” he explains. “To 
do angiography would probably add 
15 minutes before we could get back 
to the hospital, so we don’t want to 
delay that.”

Other neuroprotective agents in 
development also can reduce damage 
from strokes.

“The hope is that as these agents 
become available for clinical trials, 
we will use them in the field and 
not wait for the patient to get to the 
hospital,” Fink says. “Opportunities 

EXECUTIVE SUMMARY

Now well-established throughout Europe, mobile stroke unit (MSU) programs 

are in the early stages of development in the United States. The concept aims 

to improve outcomes by bringing diagnostic capabilities and clot-busting care 

to the patients experiencing stroke, thereby reducing the time to treatment. 

In October, New York Presbyterian/Weill Cornell Medical Center in New York 

became the first medical center on the East Coast to deploy an MSU, and in 

July, the University of Tennessee College of Medicine in Memphis deployed a 

first-of-its-kind MSU that is larger and more robust than other MSUs currently 

in use.

• In the first month of operation, the MSU in New York responded to 29 calls 

and brought 12 patients to the hospital with suspected strokes. Two of these 

patients received tissue plasminogen activator in the field and both made full 

recoveries by the next day.

• The MSU deployed in Memphis is larger and carries more sophisticated 

diagnostic equipment than other MSUs. The program also relies on doctorally 

prepared, vascular neurology fellowship-trained nurse practitioners, instead of 

relying on telemedicine connections to external experts.

• Now operating with the assistance of grant funding, leaders of both 

programs hope that strong outcomes will prove convincing to hospitals and 

payers, although the U.S. healthcare model complicates the establishment of a 

reimbursement structure for MSUs.
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The Puzzle of Financing Effective Stroke Care
 Although MSUs have been proliferating for some time throughout Europe, 

they have been relatively slow to catch on in the United States, where fewer 

than a dozen programs are in the early stages of development. The somewhat 

tepid reception here may have to do with the way such programs are funded.

 “The reason why this developed earlier in Europe and is spreading all over 

the continent rapidly is because they essentially have a single-payer system 

in Europe, so if a treatment costs more on one end but it saves money on the 

other end, the single payer views that as a cost-effective system,” explains 

Matthew Fink, MD. “In our system, the cost of operating the [MSU] is ab-

sorbed by the hospital. The insurance companies are not paying for it.”

 Nonetheless, Fink notes that for every patient whose stroke is treated or 

prevented, and then doesn’t have to spend weeks in the hospital and weeks 

in rehab, there are great savings on the other end. “The way the system is 

organized, however, the people expending the money are not going to benefit 

from the savings. Someone else is going to benefit.”

 Consequently, while there are big savings to be had for society from the 

more effective treatment and prevention of major strokes, how to make the 

operation of MSUs cost effective for the entities financing such programs here 

in the states is yet to be worked out. “It’s a big question, but I think, overall, 

[MSUs] will save money,” Fink observes, expressing confidence that the finan-

cials will eventually fall into place, just as his vision to bring the MSU concept 

to Manhattan has become reality.

 “A lot of people told me that I would never make [the use of an MSU] work 

in New York City. There were just too many obstacles,” he says. “I said that just 

isn’t right. We have high population density. We have thousands of people liv-

ing within a very small geographic footprint. This is the perfect city to do this.”

 Like the program in New York City, the MSU program at the University of 

Tennessee in Memphis is operating with the help of grant funding for the next 

three years, but investigators anticipate that strong outcomes ultimately will be 

convincing to hospitals and payers.

 “By then, we are hoping that we will have a reimbursement structure in 

place to be able to continue,” notes Wendy Dusenbury, DNP, APRN, FNP-BC, 

CNRN, ANVP-BC.  n

arise and new discoveries are made 
that we never even anticipate, but 
we think we are ready to apply those 
treatments as they become available.”

Beginning in March or April 
2017, when phase two of the project 
kicks in, the MSU approach will 
shift to a telemedicine-based model 
whereby the neurologist will not 
travel with the MSU but rather will 
view the assessment of the patient 
in real time through a wireless 
broadband cell network.

“We are building a command 
center in the hospital, which will 
have big screen video monitors and 
a monitoring system so that a nurse 
or a physician assistant [PA] who is 
out on the MSU will examine the 
patient while we observe through a 
high-resolution televideo system,” 
Fink explains. “We will be able to 
ask questions, and we can actually 
do the exam ourselves remotely. We 
can look at the CT brain images and 
then make decisions about what to 

treat and how to treat, so that is go-
ing to be the next step.”

Consider Size, Staffing

The MSU deployed by the Uni-
versity of Tennessee College of Medi-
cine in Memphis is different than all 
the other units currently in use in 
terms of its size and capabilities. For 
instance, this MSU weighs 14 tons 
and occupies a larger footprint to ac-
commodate trainees and researchers 
working in the field of stroke man-
agement. Additionally, this MSU 
is equipped with a more powerful 
CT scanner that can provide very 
high-resolution brain and vascular 
imaging in less than four minutes, 
explains Anne Alexandrov, PhD, 
RN, CCRN, ANVP-BC, NVRN-
BC, FAAN, a professor of nursing 
at UT Memphis and the chief nurse 
practitioner on the MSU. 

“We do a non-contrast CT scan 
and CT angiography of the head 
and neck blood vessels using a scan-
ner that is better than most that are 
traditionally used in hospitals,” she 
says, noting that most other MSUs 
rely on portable CT scanners that do 
not image the entire brain or blood 
vessels. “They have to repeat imag-
ing once they get to the hospital, 
whereas we do not.”

Another innovation, according to 
Alexandrov, involves how the MSU 
is staffed.

“The big manpower difference is 
our use of doctorally prepared, vascu-
lar neurology fellowship-trained nurse 
practitioners, instead of having to rely 
on telemedicine connections to ex-
ternal experts,” she says. “This results 
in faster treatment decision-making. 
Our median scene arrival to tPA 
bolus time is 16 minutes — about 10 
minutes faster than other programs.”

The MSU, which began respond-
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ing to calls in the Memphis region in 
mid-July 2016, is staffed by an EMT 
(who also is the driver of the unit), 
a paramedic, an advanced practice 
provider, and a CT technician. The 
unit can be deployed in two different 
ways: via a 911 dispatcher or an-
other first-responding unit that has 
determined a patient may be exhibit-
ing symptoms of a stroke, explains 
Wendy Dusenbury, DNP, APRN, 
FNP-BC, CNRN, ANVP-BC, one 
of the nurse practitioners working on 
the MSU and an assistant professor 
of nursing at Wichita State Univer-
sity in Wichita, KS.

“That EMS unit could then call 
us out,” she says. “We don’t usually 
show up on the scene by ourselves. 
There is generally another EMS unit 
involved, and most of the time we 
are not the first to arrive because of 
geographic location. Usually, the 911 
dispatcher will send an EMS unit 
that is closer to the patient first.”

Fine-tune Connections, 

Transitions

For cases in which it appears that 
a patient is experiencing a stroke, 
the MSU team will put the patient 
on a gurney, bring him or her to 
the MSU, and prepare for imaging 
studies.

“From there, it will be deter-
mined whether the patient is having 
an ischemic stroke, and whether 
the patient is a candidate for tPA,” 
Dusenbury explains. “If it is a [hem-
orrhagic stroke], then we do what we 
can to help decrease the risk of dev-
astation by controlling the patient’s 
BP and then take him or her to the 
hospital.”

A neurologist always makes the 
decision to treat. The neurologist 
makes his or her decision in consul-
tation with the nurse practitioners 

who have assessed the patient on 
board the MSU. The MSU is not 
equipped with telestroke capabilities 
yet, although Dusenbury anticipates 
that it will at some point, enabling 
the CT pictures to be transmitted to 
the remote neurologist, if needed.

The MSU will take patients to 
one of three stroke centers in the 
region, depending on which hospital 
is the shortest distance away.

“Many times, we have the stroke 
team at the hospital there waiting for 
us because we call ahead,” Dusen-
bury explains. “If it looks like the 
patient has a large vessel occlusion, 
many times the interventionists are 
right there so they can see the scans. 
We take the scans inside the hospi-
tal with us and put them into their 
system so they can see them.”

Dusenbury adds that these are 
early days, so the MSU team is 
working with the hospitals in the 
region to figure out the best way of 
integrating with the emergency staff 
so that patient transitions are smooth 
and effective.

“We are working to develop really 
good relationships with everyone,” 
she says. “When the patients get to 
the ED, the scans have already been 
done, and if the patients are appro-
priate candidates for tPA, they are 
already treated and are ready for the 

next level of care.”
For example, patients who need 

no interventional therapy might be 
directed to a stroke unit or an ICU, 
Dusenbury observes.

“The MSU helps the ED as far 
as time and resources because a big 
majority of the workload is done,” 
she says.

Further, Dusenbury anticipates 
that there will be additional stream-
lining of the process in the days 
ahead.

“What I have noticed is that 
every time I have gone to work on 
the unit, it has gotten better,” she 
says. “You can see that everyone 
involved is getting with the flow and 
can see what the capabilities are. At 
first, people didn’t realize what those 
capabilities were.”

Educate First  

Responders

 In cases in which the MSU 
has been dispatched but providers 
quickly determine that the patient is 
not experiencing a stroke, the EMS 
unit that has been dispatched along 
with the MSU typically will take 
over care of that patient.

“Our general rule is if we put the 
patient into our MSU and we scan 
them, then we will take them to the 
hospital, but if it is obviously not 
a stroke ... then we will send those 
patients with the other EMS teams,” 
Dusenbury notes. “There is only 
one MSU and we don’t want to put 
ourselves out of service for someone 
who really needs it.”

Even in these cases, the MSU 
team tries to educate the other first 
responding teams about what the 
MSU can do to help stroke patients, 
Dusenbury says. In fact, she notes 
that one case in particular that was 
handled by Alexandrov has attracted 

DUSENBURY 
ANTICIPATES 
THAT THERE 

WILL BE FURTHER 
STREAMLINING 

OF THE PROCESS 
IN THE DAYS 

AHEAD.
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attention in the local media.
“A lady suddenly started to expe-

rience symptoms of stroke, and her 
daughter called 911,” she says. “The 
woman had visual deficits, she was 
completely flaccid on one side of her 
body, and she couldn’t speak.”

The MSU responded, recognized 
it was a stroke, and the door-to-drug 
time in that case was just eight min-
utes, Dusenbury recalls.

“She got tPA, we got her to the 
hospital, and the outcome was total 
recovery,” she says. “The woman left 
the hospital with an NIH stroke 
score of zero or no deficit, which is 
miraculous.”

It is no secret why UT Memphis 
was interested in pioneering the 
MSU. The region’s stroke rate is 37% 
higher than the national average. The 
MSU team hopes to demonstrate 
that this new approach can reduce 
morbidity and mortality to stroke 
over the next three years. Investiga-
tors believe they will have the evi-
dence they need to prove the metrics 
of the approach once the MSU has 
evaluated and treated 300 patients.

Initially, the unit is operating 
every other week, but Dusenbury an-
ticipates that it will be running every 
week before long, with investigators 

capturing data and tracking out-
comes. Further, the different MSU 
teams operating around the country 
are comparing notes as well.

“This is going to evolve over time 

until we all figure out what are the 
best protocols and procedures to 
use,” Fink observes. “We all share 
this information. It is a very col-
laborative group that is working 
together on this.”  n
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Combined Pediatric ED/Inpatient Unit Concept 
Catches On with Maryland Community Hospitals
Maximizing resources while pleasing patients and families takes high-level buy-in, sufficient 
staff, and plenty of resources, developers say

Some community hospitals 
struggle to maintain service to 

pediatric inpatients, even as there 
may be a plentiful supply of pedi-
atric visits to the ED. Part of the 
problem is that there often isn’t 
enough inpatient volume to finan-
cially sustain 24/7 coverage. 

However, a hybrid pediatric 
inpatient unit/ED model has proven 
to be the solution for a number of 

hospitals in Maryland, and now some 
medical centers in other regions are 
taking a similar path.

Administrators who have imple-
mented this type of combination 
pediatric inpatient/ED unit ac-
knowledge that it requires high-level 
buy-in and initial investments in 
staffing as well as facility modifica-
tions in most instances. However, 
they also note that with patience, the 

model can deliver quicker door-to-
provider times and enhanced sat-
isfaction among both patients and 
unit staff.

Maximize Pediatric  

Resources

David Monroe, MD, an as-
sistant professor of pediatrics at 

BECAUSE THE 
REGION’S 

STROKE RATE 
IS 37% HIGHER 

THAN THE 
NATIONAL 

AVERAGE, UT 
MEMPHIS WAS 

EAGER TO 
PIONEER ITS 
OWN MSU. 
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EXECUTIVE SUMMARY

Some community hospitals that struggle to maintain a financially viable 

pediatric inpatient service have found success with a model that combines 

their pediatric inpatient unit with a pediatric ED. The approach was developed 

first at Howard County General Hospital in Columbia, MD, nearly two decades 

ago, and has been duplicated at other community hospitals in the state. Now, 

community hospitals elsewhere are taking a look. In addition to the financial 

benefits, users of this approach say that it can improve throughput while also 

boosting patient and provider satisfaction.

• The concept involves placing the pediatric inpatient unit adjacent to the 

pediatric ED so that pediatric physicians and nurses can float between the two 

sides of the unit as needed, maximizing resources.

• Although the approach initially takes volume away from the adult ED, 

administrators say hospitals generally replace this volume within two years.

• Pioneers of the combined model note community hospitals must engage 

in at least 10,000-12,000 pediatric encounters in the ED every year for the 

combined pediatric inpatient unit/pediatric ED model to be successful. 

Johns Hopkins University School of 
Medicine in Baltimore and direc-
tor of the Children’s Care Center at 
Howard County General Hospital in 
Columbia, MD, originally came up 
with the idea for the combined unit 
nearly two decades ago as a way to 
enable his community hospital to of-
fer easily accessible, pediatric-focused 
inpatient and emergency care.

“Pediatric patients do have some 
very special needs compared with 
adult patients,” he explains. “While 
mixing [adults and children] has 
worked for a long time [in EDs] all 
across the country, it is not the ideal 
situation that parents and patients 
prefer.”

Monroe acknowledges that the 
extended region surrounding How-
ard County General Hospital does 
not suffer from a lack of pediatric 
resources. He notes, for example, 
that there are three large, academic 
medical centers that offer a range of 
pediatric inpatient and emergency 
services, but to access these services 
families must drive 40 minutes. 
Monroe wanted to offer good inpa-
tient and emergency pediatric care to 
families in their own communities.

Today, the combination unit at 
Howard County General Hospital 
consists of 12 emergency beds and 
six inpatient beds, and staff treat 
roughly 18,000 patients in the ED 
every year. 

Most of the providers are pedia-
tricians, although roughly 20% are 
pediatricians with emergency train-
ing as well. The nurses all specialize 
in pediatrics. The staff can float be-
tween the inpatient and emergency 
sides of the unit as needed, maximiz-
ing resources, Monroe explains.

“Since it is the same staff taking 
care of the admitted patients and 
the emergency patients, the transi-
tion to inpatient care is very smooth 
and time delays are much shorter,” 

Monroe observes. “One of the things 
that everyone who works in emer-
gency medicine knows is that one of 
the potential pitfalls has to do with 
handoffs, and this eliminates the very 
first, critical handoff from emergency 
care to the first several hours of inpa-
tient care.”

Now in place for nearly 20 years, 
the combination pediatric inpatient 
unit/pediatric ED has demonstrated 
that it is financially viable. Indeed, 
Monroe and colleagues have pub-
lished findings on this aspect, show-
ing that the approach offers a cost-
effective way to maintain pediatric 
emergency and inpatient services 
in community hospitals with lower 
inpatient volumes.1

However, Monroe notes that the 
model is not necessarily a good fit 
for all community hospitals. 

“You have to be able to estimate 
that you have at least 10,000 to 
12,000 annual pediatric ED visits,” 
he says. “If you aren’t getting 
to those numbers, then you are 
probably going to have a hard time 
making your budget.”

Minimize Testing,  

Unnecessary Treatment

Since Monroe established the 
first combination unit of this type at 
Howard County General Hospital in 
1997, several other community hos-
pitals in Maryland have adopted the 
model as well. For instance, Anne 
Arundel Medical Center, a 380-bed 
hospital in Annapolis, MD, imple-
mented the model in 2011.

“One of the motivators is to find 
a more cost-effective way to keep the 
pediatric inpatient unit open, and 
the way you do that is you use the 
same pediatrician to not only take 
care of those inpatients, but also to 
see emergency patients,” explains 
Michael Clemmens, MD, the direc-
tor of pediatrics at Anne Arundel 
Medical Center. “I think the genius 
of David Monroe is that he said we 
just need to put everything geo-
graphically together and have the 
pediatric ED contiguous with the 
pediatric inpatient, and then we can 
just use the same physician on both 



8   |   ED MANAGEMENT® / January 2017

sides of the road.”
However, Clemmens notes that 

the financial case for the combina-
tion unit was not the only reason 
his hospital made the change. For 
instance, he explains that while 
emergency medicine clinicians in 
the hospital’s main ED were doing 
a fine job taking care of children, 
the thinking was that clinicians with 
child-specific training could bring 
added value to the table.

“The vast majority of what comes 
into an ED from a pediatric stand-
point isn’t necessarily a true medical 
emergency. There are a lot of urgent 
care [cases] and a lot of worried 
well,” Clemmens observes. “What 
we saw was that when kids came in 
critically ill, the emergency medicine 
doctors were superb at resuscitating 
them and caring for them. There 
were, however, lots of kids who came 
in not so sick who got lots and lots 
of testing and treatment. And our 
experience was that pediatricians 
tended to do less, both from a diag-
nostic and therapeutic standpoint.”

For example, Clemmens notes 
that a 1-year-old child exhibiting 
very fussy behavior might present 
with a fever of 105. In one instance, 
the child might undergo a blood 
test and a spinal tap, and in another 
instance the child might just receive 
a pain reliever and a chance to take 
a nap, after which the fever subsides 
and the fussiness dissipates, he says. 
Ultimately, the child is diagnosed 
with a nasty virus.

“Our hope [in implementing this 
combination unit] was to minimize 
testing and unneeded treatment, and 
we thought pediatricians were in 
the best position to do that,” notes 
Clemmens, although he adds that 
most of the providers staffing the 
unit are pediatricians with experi-
ence in emergency care. “The vast 
majority of pediatric EDs in the state 

of Maryland where this combined 
model is most prevalent are not 
double-boarded [in pediatrics and 
emergency medicine], but they are 
pediatricians with an interest and 
experience in emergency care, and 
that is who we staff with.”

The unit uses both inpatient 
and emergency nurses, but they are 
“first and foremost” pediatric nurses, 
Clemmens notes.

“Many have experience in critical 
care or pediatric emergency medicine 
at tertiary care centers, and some 
are pediatric inpatient nurses who 

receive some extra training to be able 
to take care of kids in the pediatric 
ED,” he says.

While implementing the com-
bined unit, hospital administrators 
wanted to provide a child-friendly 
environment for young patients 
so that that they would not have 
to share the same space with older 
patients experiencing heart attacks, 
strokes, or substance use problems.

“We didn’t think that was the 
right environment for little kids. 
We felt like they deserved their own 
space,” Clemmens explains.

Crosstrain Staff

Today, all patients under 18 years 
of age are treated in the pediatric 
ED, including patients who are 
brought in by ambulance and those 
who are critically ill.

“We stabilize them, and if they 
need pediatric intensive care, then 
— because we don’t have that at our 
hospital — we transfer them to [a 
larger facility] in Baltimore or Wash-
ington, DC,” Clemmens says.

The combined unit is able to of-
fer 24-hour coverage, including 16 
hours per day of double coverage.

“At 8:00 in the morning, two 
physicians come in and relieve the 
night crew, and one of those physi-
cians handles the eight inpatient 
beds and does inpatient rounding, 
and the other physician handles the 
eight emergency beds,” Clemmens 
shares. “When the first physician is 
finished with his inpatient duties, 
he will join the emergency physician 
in caring for kids on the emergency 
side, usually as we get into the noon 
hour when traffic in the ED picks 
up.” 

This double coverage typically 
remains until midnight, when the 
two physicians sign out patients on 
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both the inpatient and ED side to a 
single physician who will cover the 
combined unit until 8 a.m.

On a given shift, nurses will 
be assigned to work on either the 
inpatient or emergency side of the 
unit, but Clemmens notes that they 
are all cross-trained and fully capable 
of pitching in on the other side, if 
needed.

“If things fall apart on the ED 
side and it is all quiet on the inpa-
tient side, then that inpatient nurse 
can just step across the hall and start 
doing emergency work,” he says. 
“Likewise, if the inpatient side is 
extremely heavy, an emergency nurse 
could help out on that side.”

There is both a triage nurse and a 
charge nurse in the unit for 16 hours 
a day; in the overnight hours, there 
is usually a combined triage/charge 
nurse, Clemmens explains. “The 
majority of pediatric patients come 
in between noon and midnight, with 
evenings being particularly busy after 
pediatric offices are closed and par-
ents pick their kids up from day care 
and school,” he says. “The period 
between 3:00 in the afternoon until 
11:00 in the evening is particularly 
busy.”

In a typical day, 50-60 kids will 
visit the pediatric ED, although 
summers tend to be quiet, while 
traffic picks up considerably in the 
winter, Clemmens observes.

“We saw 18,000 kids last year,” 
he adds.

Consider Effect on Adult 

ED Volume

As with all EDs, there are plans in 
place to handle volume surges to the 
pediatric ED. For instance, Clem-
mens notes that one treatment room 
and one triage room can be converted 
into additional patient care rooms.

“[Also,] we have two rooms that 
can divide in half and be used as 
fast-track rooms, so basically we 
can turn two beds into four beds,” 
he says. “Then, we can also capture 
empty inpatient rooms and use 
those as emergency beds, if they are 
available.”

Another surge option involves 
sharing some of the patient volume 
with the adult ED at the hospital. 
With the adult ED’s approval, the 
pediatric ED can lower the age 
threshold for patients so that the 
adult ED sees kids from ages 14-18 

while the pediatric ED sees all chil-
dren under the age of 14.

“We will take care of the younger 
kids until the volume is accept-
able, and then we will move the 
age threshold back up to 18 again,” 
Clemmens says.

Although Clemmens does not 
own an array of metrics to document 
the effects of the combined unit on 
patient care, it seems clear that the 
approach has been a winner with 
patients and families.

“Our pediatric volumes have gone 
up 40% [since the unit was insti-
tuted in 2011],” he says. “The com-
munity has embraced us, and we are 
seeing kids from farther geographic 
regions whose families are willing to 
make the drive to come see us.”

Clemmens acknowledges, howev-
er, that higher volume in the pediat-
ric ED typically means lower volume 
in the adult ED — at least initially. 
In fact, that reality was a significant 
concern among the physicians and 
leaders in the adult ED when the 
idea for the unit was first discussed. 
Fortunately, such concerns eased 
soon after the combined pediatric 
ED/inpatient unit was implemented.

“We took 20% of the emergency 
medicine group’s business, but they 
were able to open up space, reduce 
wait times, and then backfill that 
20%, so their patient volume actu-
ally stayed the same,” Clemmens 
says.

However, some of the emergency 
physicians had other concerns as 
well.

“The emergency physicians didn’t 
necessarily want to give up the op-
portunity to provide clinical care to 
kids,” Clemmens notes. “They had 
been trained to take care of emer-
gently ill kids, and if they didn’t get 
to do it, [they were worried that] 
they would lose their skills.”

Clemmens was able to work 
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through this problem by enabling 
emergency physicians to work in the 
pediatric ED during the hours when 
there is double coverage.

“Those who are interested come 
and work with us,” he says.

Concept Attracts  

Interest

While the combination pediatric 
inpatient unit/pediatric ED concept 
has proliferated at community hospi-
tals in Maryland, there has been no 
large-scale move to adopt the model 
in other states. However, there has 
been interest. In fact, Nash UNC 
Health Care is in the process of 
implementing the concept at Nash 
General Hospital, a 232-bed hospital 
in Rocky Mount, NC.

Badie Clark, MD, the medical 
director of inpatient pediatrics and 
neonatology at Nash UNC Health 
Care, explains that many different 
factors contributed to the decision 
to adopt the concept, but it is an 
attempt to fill a void that became 
apparent when local pediatricians 
elected to give up their inpatient 
practice two or three years ago.

“The hospital did not have a 
dedicated pediatric service like most 
community hospitals, so the pedia-
tricians would admit their patients 
to the hospital and round on them,” 
he says.

The hospital moved to bring in a 
hospitalist service to handle inpa-
tient pediatrics, but it has not been 
financially self-sustaining.

“Some community hospitals have 
had this problem where the inpatient 
census is up and down, it is seasonal, 
and it is just really expensive, and it 
was pretty evident early on that it 
was not going to be cost-effective,” 
Clark observes. “Intake for pediatrics 
is a service to the community, and 

it is certainly difficult to even break 
even.”

At the same time, though, 
demand for emergency care at the 
hospital is robust. In fact, the hospi-
tal recently built a new ED facility 
along with an adjacent pediatric ED, 
although staffing at the pediatric ED 
has been a struggle, according to 
Clark.

Determined to find a better way 
to move forward, Clark learned 
about the combination pediat-
ric inpatient unit/pediatric ED 
model used in Maryland, and was 
intrigued.

“We’ve got the perfect setup. We 
have a pediatric ED that is not staffed 
properly, and we are struggling on the 
inpatient side because it is just a big 
money pit ... and it has to be subsi-
dized,” he explains. “It seemed like 
the community hospitals [using the 
combination model in Maryland] are 
comparable to our hospital.”

After corresponding with Mon-
roe from Howard County General 
Hospital, as well as administrators 
from some of the other community 
hospitals in Maryland that are utiliz-
ing the combination model, Clark 
organized a trip to Maryland to tour 
several of these hospitals and see the 
model firsthand. He brought with 
him the ED director, the nursing 
director, and chief medical officer 
from Nash General Hospital so that 
they could have a look as well.

“We spent two days [in Mary-
land], got a lot of good information, 
and came back thinking this was 
a good fit for us,” Clark says. “We 
haven’t converted [to the combina-
tion model] just yet, but we are in 
the planning stages.”

Initially, Clark notes there will be 
some geographic challenges.

“The pediatric ED is a new facil-
ity, and we didn’t build it as such to 
meet all the requirements of an in-
patient facility, so there will have to 
be some modifications,” he explains. 
“We will probably function initially 
in two different areas — where the 
existing pediatric ward is and the 
existing pediatric ED, so it probably 
won’t be a true combined unit [just 
yet]; it will be a combined service.”

Reach Out  

to Referral Base

As the service grows, the required 
modifications to the pediatric ED 
will be made, Clark notes, but the 
model must show some results first.

“We will have to demonstrate 
some productivity and sustainability 
before we move to the construction 
to convert,” Clark explains 

In addition to the financial ben-
efits of operating a combined service, 
Clark also expects the approach to 
make a dent in nursing turnover.
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 n Using telemedicine in triage to 
enhance decision-making, speed 
care

 nManaging migraine in the ED

 n Leveraging predictive analytics to 
drive efficiency, performance

 n New approaches to managing 
psychiatric emergencies

COMING IN FUTURE MONTHS
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“We have lost a lot of pediatric 
nurses because when our pediatric 
ward becomes an overflow space for 
adult medicine, they have to take 
care of a lot of adult patients, which 
causes job dissatisfaction,” he says. 
“When you have a core group of pe-
diatric nurses who can work in either 
the pediatric ED or on the pediatric 
inpatient side, there should be bet-
ter satisfaction and probably better 
retention.”

Currently, the pediatric ED aver-
ages 40-60 patients a day or about 
15,000 per year, well within the 
threshold that Monroe considers 
necessary for the combined model to 
be successful, Clark notes.

“We are solid on our patient en-
counters, and if we can get our ED 
staffed 24/7 with pediatricians, we 
are actually going to get people who 
are now driving elsewhere for their 
care to come to our facility,” he says.

First, Clark is focused on winning 
back the support of local pediatri-
cians, many of whom commonly 
admit patients to academic medical 
centers that are one or two hours 
away.

“I am hoping if we can get staffed 
with good pediatricians and then we 
provide good care, the local pedia-
tricians will buy back into this,” he 
says.

Indeed, Monroe notes that com-
munity hospitals that are interested 
in pursuing the establishment of a 
combined pediatric inpatient unit/
pediatric ED should make it a prior-
ity to win the support of their refer-
ral base early.

“Absolutely reach out to them 
before doing anything else, and 
continue that dialogue while you 
are open,” he says. “That is a large 
group of people that have specific 
needs, and that is your referral base. 
You need their input and support, 
so making sure there is really good 

community outreach and good com-
munity contact the whole time is 
critical.”

Monroe also stresses that hospi-
tals should be prepared to commit 
adequate resources and staffing to 
the project from the very beginning, 
even if this requires some subsidiza-
tion in the early stages.

“Patients and families have choic-
es, and they will go to places that are 
delivering what they want,” he says. 
“Make sure the hospital administra-
tion is on board.”

Further, Monroe has found that 
nurturing a really good relationship 
with the most frequently used surgi-
cal subspecialists is critical, especially 
pediatric surgery and orthopedic 
surgery.

“If one doesn’t have that early, it 
makes caring for surgical emergen-
cies much more difficult,” he says.

One new change coming to the 
combined unit at Howard General 
Hospital is the addition of four beds 
in the ED to accommodate pediatric 
mental health patients.

“There is an increase in the need 
for mental health services,” Monroe 
explains.  n
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1. The only way to further reduce 

the time to treatment in stroke 

patients is:

a. to revamp the 911 system.

b. to provide treatment in the 

field.

c. to bypass the ED.

d. to provide more public 

education about stroke. 

2. When phase two of the mobile 

stroke unit (MSU) program at 

New York Presbyterian/Weill 

Cornell Medical Center begins, 

the approach will shift to:

a. include a much wider 

geographic area.

b. a second MSU vehicle.

c. a telemedicine-based model 

whereby the provider will monitor 

the work in the field remotely.

d. All of the above 

3. The Memphis, TN, region has a 

stroke rate that is ____ than the 

national average.

a. 2% higher

b. 10% higher

c. 18% higher

d. 37% higher

4. The combination pediatric 

inpatient unit/pediatric ED 

model is not necessarily a good 

fit for all community hospitals.  

Developers say one has to be 

able to estimate how many 

annual pediatric ED visits for 

the model to be cost effective?

a. 5,000-8,000

b. 10,000-12,000

c. 15,000-20,000

d. 20,000-25,000


