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Frontline Providers Look  
for Answers Regarding Return 
of Acute Flaccid Myelitis
After the third outbreak since 2014, strong clues about the 
polio-like strain begin to emerge

The number of confirmed cases 
continues rising. Still, public 
health authorities are not ready to 

state definitively what causes acute flac-
cid myelitis (AFM), a rare but frighten-
ing condition that is characterized by 
the rapid onset of weakness in one or 
more limbs and spinal cord gray matter 
lesions.

While the existence of AFM has been 
recognized for years, cases surged dur-
ing the autumn months, the third such 
spike in the past six years. From January 
through October 2018, the CDC re-
ported there were 90 confirmed cases of 
AFM, with the vast majority occurring 
in children younger than 18 years of age.

“In 2016, there were about 150 
confirmed cases. In 2014, there were 
about 120 confirmed cases. That is the 
pattern we have seen so far,” observes 
Olwen Murphy, MB, BCH, MRCP, a 
neurologist and fellow at the Johns Hop-
kins Transverse Myelitis Center. “Every 
couple of years, this has been occurring 
between August and November.”

Most patients present to EDs or 
urgent care centers. Providers in these 
settings need to be particularly attuned 
to the signs and symptoms that dif-
ferentiate AFM from other ailments. 
However, frontline clinicians have been 
frustrated at the dearth of guidance on 
what is causing the disease and how to 
manage such patients.

“It is just unusual that [several] years 
into a novel illness in the United States 
that we have no cause,” notes Ali Khan, 
MD, MPH, former director of the 
CDC’s Office of Public Health Pre-
paredness and Response. “It is disturb-
ing and very tragic for any child to find 
themselves paralyzed, especially since 
I have seen case reports of very signifi-
cantly affected children ... but until you 
can identify what it is, you can’t drive a 
prevention strategy, nor can you drive a 
treatment strategy.”

The CDC has not collected all the 
evidence it needs to make definitive 
statements about what is behind the 
recent AFM outbreaks. However, experts 
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say the fact that most identified cases 
are preceded by a respiratory or gas-
trointestinal illness is strongly sugges-
tive of an association with circulating 
viruses.

“[AFM] is probably a very rare 
complication of common infections. 
We suspect that these viruses, in 
particular enterovirus D68, infect a 
lot of people,” Murphy notes. “For 
example, in 2014, the first outbreak 
of D68 occurred. There were over 
1,300 cases notified to the CDC; yet, 
there were probably tens of thou-
sands more that went unnoticed in 
the community. Still, less than 120 
children actually developed AFM.”

The timing of the AFM outbreaks 
also is suggestive of an association 
with specific enteroviruses. “[AFM 
outbreaks] seem to come before a lot 
of other viruses,” says Murphy, not-
ing that there is evidence that these 
outbreaks depend on climate factors 
such as humidity and temperature for 
their circulation in the population. 
“The typical pattern that we have 
seen over the last three outbreaks has 
been [a surge in cases] from August 
to October or November. Then, as 
the weather starts getting cooler, the 
cases seem to drop off quite quickly.”

Murphy adds that it is likely that 
less than 1% of people who experi-
ence these kinds of viral infections go 
on to show neurological manifesta-
tions. Consequently, while the viruses 
themselves are transmitted from one 
person to another, the neurological 
manifestations are not, she says.

“There is a slightly different 
perspective from the CDC compared 
to neurologists and infectious disease 
specialists dealing with [AFM] on 
the ground,” Murphy explains. “The 
CDC would really like to have some 
definitive lab evidence [so they can] 
understand the biological processes 
of how enterovirus D68 [or other 
pathogens] could cause this before 

they say it is definitely linked. But 
from a more basic epidemiologic per-
spective, we have quite strong — but 
not 100% — evidence that the two 
things are linked.”

What is not so clear is why AFM 
occurs most often in children. There 
are a couple of dominant theories. 
“There is reasonable evidence that 
enteroviruses, and in particular the 
enteroviruses D68 and A71, may be 
causing these outbreaks of AFM. It 
is possible that adults have encoun-
tered various enteroviruses over their 
lifetimes and have some immunity,” 
Murphy offers. “The other possibility 
is that in children, there is a marked 
immune response and more second-
ary inflammation — that is what is 
causing the problem in the spinal 
cord ... compared to an adult’s im-
mune response.”

It has been well reported that 
there is an informal, multidisci-
plinary group of experts that is ahead 
of the curve in determining what is 
causing AFM and how to diagnose 
and manage patients with the condi-
tion most effectively. That is not un-
usual, according to Khan, who today 
serves as the dean of the University of 
Nebraska’s College of Public Health. 

“It is not unusual at all for excel-
lent clinical groups across the U.S. 
who are seeing most of these cases 
to be actively involved in trying to 
identify what is going on and to be 
collaborating with others across the 
U.S.,” he says. “It is something we 
encourage that is good. We want 
clinicians to be actively engaged in 
thinking about what this could be 
due to, identifying potential cases, 
and making sure that samples get to 
the right place.”

Khan’s advice to clinical and 
administrative leaders in the ED is to 
make sure everyone working in the 
department is aware of this illness. 
“Not just physicians, but the people 
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EXECUTIVE SUMMARY

Confirmed cases of acute flaccid myelitis (AFM) in 2018 reached 90 by the 

end of October, according to the CDC . This is the third such spike since 2014 

as outbreaks of the baffling disease have occurred in the United States every 

other year . While the CDC has yet to confirm what is causing AFM, experts 

strongly suspect that the disease stems from common viral infections . Still, it is 

not yet clear why just a small number of patients go on to experience paralysis 

in one or more limbs, a characteristic disease feature .

• AFM, which mostly affects children, typically follows a preceding respiratory 

or gastrointestinal illness . It is characterized by the rapid onset of weakness in 

one or more limbs and the emergence of spinal cord gray matter lesions .

• The CDC is depending on frontline providers to ensure that appropriate 

specimens are collected from suspected AFM patients and to route specimens 

quickly through their health departments to the CDC .

• While there are no consensus guidelines, the CDC has published interim 

considerations for the clinical treatment of AFM . Drafted in 2014, the 

considerations have been updated recently following a peer review of the 

latest literature and consultation with national experts .

• Currently, the three main treatments used for AFM are IV immunoglobulin, 

corticosteroids, and plasmapheresis .

who do the check-ins and triage as 
well,” he stresses. “There may be 
a child that we need to make sure 
that we pay extra attention to and 
report to the state and local health 
departments.”

While it continues to investigate 
the etiology of AFM, the CDC is tak-
ing steps to equip clinicians with all 
the evidence it has collected to date. 
In a call with practitioners conducted 
on Nov. 13, a panel of experts up-
dated practitioners on what is known 
about the clinical presentation of 
AFM. 

Sarah Hopkins, MD, MSPH, 
section head of multiple sclerosis and 
neuroinflammatory disorders in the 
division of neurology at Children’s 
Hospital of Philadelphia, explained 
that in patients with AFM, the onset 
of weakness in the limbs can be rapid. 
In some cases, onset may progress 
over four or five days. “The weakness 
occurs in one or more extremities and 
may be accompanied by a stiff neck, 
headache, or pain in the affected 
extremity,” she noted. 

Typically, patients complain of 
neck, shoulder, or back pain before 
the onset of limb weakness. The pain 
in an affected limb may be severe, 
leading to an initial diagnosis of an 
injury. 

“Cranial nerve abnormalities can 
be present. These can include a facial 
or eyelid droop, difficulty swallow-
ing or speaking, and a hoarse or weak 
cry,” Hopkins explained.

Although such symptoms can be 
indicative of other illnesses, a diag-
nosis of AFM should be considered, 
particularly when there have been 
preceding viral symptoms and the 
timing is in the late summer and fall, 
Hopkins offered. To narrow potential 
diagnoses, she recommended that 
clinicians conduct a thorough medical 
history, including collecting details 
about any illness in the previous four 

weeks as well as respiratory or gastro-
intestinal symptoms and fever.

“We suggest asking about hand-
foot-and-mouth disease, as we know 
that viruses associated with [this ail-
ment] are also associated with AFM, 
such as enterovirus A71, which was 
noted in the outbreak [of AFM] this 
year in Colorado,” Hopkins said. 
Other symptoms to ask about include 
decreased appetite; difficulty swallow-
ing; increased sleepiness or inactiv-
ity; pain in the head, shoulder, back, 
or extremities; difficulty holding 
the head up; and bowel or bladder 
changes.

The CDC is depending on 
frontline providers to ensure that 
appropriate specimens are collected 
from potential AFM patients, and 
that these are routed quickly through 
their health departments to the CDC. 
Hopkins noted that investigators have 
found that rapid collection is essential 
to increasing the opportunity to iden-
tify pathogens. (Editor’s Note: Specific 

instructions on what specimens to collect 
and what procedures to follow are avail-
able at: https://bit.ly/2Q86E9y.)

When examining a patient, Hop-
kins noted that it is important to pay 
close attention to muscle tone and 
the reflexes in each extremity. “Look 
for asymmetry in muscle strength and 
gait,” Hopkins said. “Parents often 
report that their child appears clumsy 
when trying to pick up objects, or 
they notice that a foot is dragging, the 
child is limping, or refusing to walk 
entirely,” she advised.

Clinicians should be attuned to 
the fact that the weakness associated 
with AFM tends to be proximal or 
more centralized. “A child may have 
normal finger movements, but be 
unable to lift an arm above his head,” 
Hopkins said. “Having the child sit 
on the floor and stand, or squat and 
recover, are easy ways to assess proxi-
mal lower extremity strength.” 

Generally, in patients with AFM, a 
sensory exam is normal. Nonetheless, 

https://bit.ly/2Q86E9y
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this is an important exam to conduct 
and document because it contributes 
to the differential diagnosis. Hopkins 
further recommended that clinicians 
conduct a thorough cranial nerve 
assessment to detect any facial or 
shoulder strength asymmetry, and to 
assess for hoarseness or a softening in 
speech volume.

If an emergency clinician suspects 
a diagnosis of AFM, hospitalization 
is recommended, in part, because of 
the potential for rapid deterioration 
in limb weakness and respiratory 
distress. “We have had several patients 
who presented who were doing quite 
fine and seemed to just have upper 
extremity weakness. Then, they very 
rapidly progressed to respiratory dif-
ficulty,” Hopkins noted.

Hopkins added that hospitaliza-
tion may provide an opportunity for 
earlier specimen collection and pos-
sible pathogen detection. Also, it is 
easier to conduct an MRI that might 
confirm AFM. Working with staff 
neurologists and infectious disease 
experts could facilitate faster, better 
consultation to guide the case man-
agement process.

When it comes to treatment, there 
is little published evidence to rely 
on other than case reports or patient 
case series, noted Janell Routh, MD, 
MHS, medical officer for the AFM 
team at the CDC, during the Nov. 13 
call. Further, she noted that treat-
ments usually are administered in 
combination or sequentially, making 

it difficult to identify the effect of a 
single agent.

Consequently, to establish some 
guidance for clinicians, the CDC has 
been consulting with subject matter 
experts from a range of disciplines, 
including infectious disease, 
neurology, pediatrics, critical care 
medicine, virology, and public health 
epidemiology. 

Routh noted that opinions from 
these individuals formed the basis 
for interim considerations for the 
clinical treatment of AFM. Drafted 
in 2014, these considerations have 
been updated recently following a 
peer review of the latest literature and 
further consultation with national ex-
perts. (Editor’s Note: Learn much more 
information about the considerations at: 
https://bit.ly/2S4Zu34.)

Routh stressed that the interim 
considerations are not consensus rec-
ommendations or official guidelines, 
but rather a summary of approaches 
experts used to treat AFM. Currently, 
the three main treatments used for 
AFM are IV immunoglobulin, corti-
costeroids, and plasmapheresis.

“There is not enough human 
evidence to indicate a preference 
or an avoidance of their use at this 
time,” Routh noted. “The possible 
benefits of using corticosteroids for 
spinal cord edema or white matter 
involvement must be balanced by 
the possible harm due to immune 
suppression in the setting of a viral 
infection.”

Although fluoxetine has demon-
strated activity against enteroviruses, 
there is no indication for its use in 
AFM patients as it has not demon-
strated improvement in neurologic 
outcomes, Routh said. She added that 
there are no data to indicate the use 
of any other antiviral medications or 
for the use of interferon in AFM pa-
tients. Routh reiterated that clinicians 
should make treatment decisions in 
conjunction with neurologists and in-
fectious disease experts when manag-
ing the care of a patient with AFM. 

(Editor’s Note: For more informa-
tion about treatment considerations 
and CDC’s activities in conducting 
surveillance and establishing the cause 
of AFM, visit: https://bit.ly/2C7CL1S. 
Also, clinicians who are unable to access 
specialized input on a diagnosis can 
contact the Transverse Myelitis Associa-
tion, which then can connect clinicians 
with AFM expertise in their region: 
https://bit.ly/2s1VYut.)  n
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EXECUTIVE SUMMARY

To address the patient safety risks associated with provider handoffs, Seattle 

Children’s Hospital designed a new staffing model that is built around 

waterfall-style shifts, in which a new attending physician arrives every three 

to five hours . The approach has significantly reduced the number of handoffs 

that occur without increasing attending physician hours . Further, it has won the 

approval of both providers and charge nurses .

• Under the new staffing model, provider shifts are staggered so that handoffs 

do not all occur at the same time, relieving some of the end-of-shift burdens 

on physicians at a time when they are likely tired .

• The model frontloads most of a provider’s work in the first few hours of a 

shift, tapering these responsibilities as new providers arrive . This reduces 

the number of handoffs required at the end of a shift, particularly handoffs 

involving complex patients .

• In a retrospective analysis of nearly 44,000 patient encounters that occurred 

under the new staffing model, researchers found that there was a 25% 

reduction in encounters that included patient handoffs from one provider to 

another .

• Experts note the approach can be scaled to work in an ED of any size that 

provides more than single-provider coverage .

Innovative Staffing Model Reduces Handoffs, 
Boosts Provider Satisfaction
Staggered, waterfall-style shifting pattern frontloads provider responsibilities, eases end-of-shift
handoff burdens

P atient handoffs are a point of 
risk for medical errors in the 

emergency setting. For example, 
during shift changes, an outgoing 
provider may be stressed and fatigued, 
heightening the potential that he or 
she may fail to highlight important 
information or miscommunicate 
clinical details about one or more pa-
tients. Further, errors of this sort can 
be compounded if incorrect informa-
tion is documented and continues to 
follow a patient as he or she moves 
through the health system.

Recognizing the risks to patient 
safety, many investigators have 
focused on improving handoff 
processes to reduce the potential for 
errors when the care of patients is 
transferred to new providers. This is 
valuable work, but what if someone 
takes steps to address the number 
of handoffs that occur as well as the 
stress and fatigue that clinicians often 
experience toward the end of their 
shifts?

Investigators at Seattle Children’s 
Hospital have found that by adjust-
ing their staffing model, they can not 
only reduce the number of handoffs 
that take place in the ED without 
increasing attending provider hours, 
they also boost provider satisfaction. 
Further, while the staffing model 
takes work and patience to implement 
fully, researchers believe that with the 
proper support and commitment, the 
approach is flexible enough to work 
in many other EDs, both adult and 
pediatric. 

The opportunity to make a change 
around the scheduling of providers 
presented itself to Seattle Children’s 

leadership when the ED transitioned 
into new quarters in 2013, explains 
Hiromi Yoshida, MD, MBA, an 
emergency attending physician there 
and a clinical assistant professor of 
pediatric emergency medicine at the 
University of Washington School 
of Medicine. Yoshida was the lead 
author of an investigation into the 
development, deployment, and results 
of the new staffing model.1 

“We wanted to improve patient 
care, but at the same time we also 
wanted to make the experience better 
for the physicians that work here,” she 
says. 

Under the original staffing model, 
the ED consisted of three pods with 
seven shifts that each lasted seven to 

nine hours. “The idea was that at the 
end of your shift, you signed out to 
the next person who was coming in. 
Basically, you had to handoff every-
one that you had to the next person 
... when your shift ended,” Yoshida 
explains.

It is a fairly traditional approach 
with which many emergency pro-
viders likely are familiar. However, 
this approach places considerable 
demands on clinicians at the very end 
of their shifts when they tend to be 
fatigued. It is at this point when they 
need to communicate important in-
formation about their patients to the 
next provider who will be taking over 
their care. In the ED at Seattle Chil-
dren’s, there were several concerns 
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“WE KNOW 
THAT PEOPLE 
MAKE BETTER 

DECISIONS 
TOWARD THE 

BEGINNING OF 
THEIR SHIFTS 

BECAUSE 
DECISION-

FATIGUE KICKS 
IN TOWARD THE 

END.” 

about this original staffing approach, 
Yoshida shares.

“Patient care just kind of stopped 
for a little bit of time [during the 
handoffs]. There were delays because 
people had to wait, and I think that 
led to frustration from the staff ... 
patient care wasn’t moving forward. 
Potentially, that could lead to patient 
harm,” she says. “Also, people were 
working at full capacity through-
out their entire shift. We know that 
people make better decisions toward 
the beginning of their shifts because 
decision-fatigue kicks in toward the 
end.”

The new staffing approach, de-
signed by a multidisciplinary team, 
attempts to ease some of these end-of-
shift burdens by collapsing the model 
into two pods and staggering the 
arrival of oncoming attending physi-
cians in what creators of the approach 
describe as waterfall shifts. Under this 
structure, when a physician first ar-
rives for work, he or she is considered 
the primary attending provider and 
begins seeing patients.

“The next attending physician 
arrives three to five hours later, 
depending on the shift. Then, [he or 
she] becomes the primary attending,” 
Yoshida explains. 

At this point, the provider who 
arrived first becomes the secondary 
attending. In this secondary attending 
role, Yoshida says this physician can 
complete work on existing patients. 
Meanwhile, secondary attendings can 
work with other physicians on less 
complex cases, treating and discharg-
ing those patients before the end of 
the secondary attendings’ shifts.

The thinking behind this approach 
is that by the time a provider’s shift 
ends, there will at least be a plan in 
place for any patients still under the 
clinician’s care. These patients are 
likely less complex because of the way 
the provider picked up patients. Also, 

there are likely to be fewer handoffs, 
Yoshida notes. 

“For those patients who do need 
to be handed off, there will be fewer 
opportunities for miscommunication 
because [the patients] will hopefully 
be less complex, less sick,” she says.

Further, with a new provider com-
ing on board every few hours, leaders 
hoped that the new waterfall-style 
shifts would provide relief and a mo-
rale booster to emergency clinicians, 
Yoshida says.

“When providers come in, they 
can just start seeing patients. No one 
has to wait to staff their patients. 
Everything just keeps moving for-
ward,” she says. “Sign-out happens at 
staggered times. It is not necessarily 
happening with the whole board [of 
patients]. You are signing out fewer 
patients, which is less stressful, I 
think, for the people doing it.”

Following implementation of 
the new staffing model in April 
2013, a retrospective study by 
Yoshida and colleagues found that 
the overlapping, waterfall-shift 
approach significantly reduced 

handoffs compared to the previous 
staffing model. In an analysis of 
nearly 44,000 patient encounters 
that occurred under the new staffing 
model, there was a 25% reduction 
in encounters that included patient 
handoffs from one provider to 
another.

Researchers also observed 
improvements on secondary metrics. 
For example, while there was a very 
slight increase in average length of 
stay under the new staffing model, 
the left-without-being-seen rate and 
the 72-hour return rate for patients 
both decreased slightly. Also, the 
percentage of charts signed within 
72 hours increased from 90.4% to 
95.7%.

Investigators noted that there was 
one serious safety event both before 
the change to the new staffing model 
and following implementation. How-
ever, when surveyed about the new 
model, physicians and charge nurses 
reported that, in their view, the 
new model improved patient safety. 
Twelve of 18 attending physicians 
surveyed reported that they “strongly 
agreed” that the model improved 
patient safety, and six attending phy-
sicians responded that they “agreed” 
with the statement. 

Similarly, among 13 charge nurses 
who responded to the survey, eight 
indicated they “strongly agreed” that 
the model improved patient safety, 
and five charge nurses indicated they 
“agreed” with the statement. The 
surveyed charge nurses also indicated 
that the new model improved patient 
flow in the ED.

When given an opportunity to 
provide comments about the model 
on the survey, some physicians voiced 
strong approval of the waterfall-
staffing approach. 

“One physician commented that 
the staffing model is the single most 
important change we made in terms 
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of contributing to job satisfaction. 
Someone else mentioned that it had 
definitely increased their longevity 
[in the job],” Yoshida reports. “I do 
think the way it is set up will keep 
experienced physicians here longer 
and also keep them happier ... having 
happy, healthy staff leads to better 
care.”

While the waterfall shifts are 
firmly ingrained in the ED at Seattle 
Children’s, the clinicians who cham-
pioned the model note that others 
interested in adopting the method 
should not underestimate the chal-
lenges involved with implementing a 
new approach. 

“The biggest challenge for us was 
that people are generally resistant to 
change, so we did a lot of talking to 
individuals and groups before the 
change to get their buy-in,” explains 
Susan Mazor, MD, an emergency 
attending physician at Seattle Chil-
dren’s, an assistant professor in 
pediatric emergency medicine at the 
University of Washington School of 
Medicine, and one of Yoshida’s col-
leagues on the study of the waterfall 
handoff structure.

Yoshida echoes these sentiments, 
noting that it is important to collect 
feedback from everyone about any 
proposal. “However, remember that 
sometimes you just have to try it and 
see how it goes in the spirit of quality 
improvement,” she says. “Emergency 

medicine is a great place given that 
everyone is flexible and willing to 
pitch in ... for quality improvement 
work, the ED is a very willing place 
to do things like this.”

The new staffing approach should 
be able to work in adult and pediat-
ric EDs, but there does need to be 
enough staff to construct the water-
fall shifts. 

“The plan should be able to be 
scaled to an ED of any size with 
more than single coverage,” Mazor 
offers.

As with any staffing model, 
changes in volume and other fac-
tors need to be addressed. The ED at 
Seattle Children’s has continued to 
tweak its approach. 

“Last winter was one of the busi-
est winters we have ever had. As our 
census grows, we are actually adding 
a shift during the winter months so 
we can see more patients,” Yoshida 
explains, noting that adding more 
staff is not only for the health of pa-
tients but also to maintain the health 
of ED staff.

Further, while the model has been 
very well received, ED leadership 
continues to collect feedback and 
to make improvements as needed, 
although the approach has proven to 
be robust and flexible. 

“There are more physicians during 
our peak hours. The waterfall starts 
with only one physician. As the 

day goes on, more physicians come 
more frequently ... we try to match 
the timing based on when we think 
patients are coming,” Yoshida notes. 
“Ninety percent of the time, the 
model works well because of the way 
the waterfall shifts are scheduled. 
We have the [highest] number of 
physicians when we know we are 
going to be the busiest.”  n
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EXECUTIVE SUMMARY

Given the high prevalence of undiagnosed hypertension, investigators 

are looking at how emergency providers can play a role in identifying and 

intervening with patients who present to the ED with high blood pressure (BP) 

readings . The idea is to catch the condition at an earlier stage so that patients 

do not end up returning to the ED with strokes, heart attacks, and other 

serious cardiovascular consequences from uncontrolled hypertension .

• Investigators at Rhode Island Hospital in Providence have found that 

providing home-monitoring cuffs to patients with high BP readings in the ED 

can be a helpful tool in clarifying a hypertension diagnosis .

• Taking the issue one step further, investigators at University of Illinois 

Hospital in Chicago are testing the effects of an ED-based intervention that 

has shown promise in using images and education to empower patients 

to take hypertension seriously, even though the condition generally is 

asymptomatic in its earlier stages . 

• One goal of such studies is to build an evidence base toward a uniform way 

to manage patients who present to the ED with uncontrolled hypertension .

Creating a Standard of Care for Identifying,  
Managing Patients With Uncontrolled BP

Emergency providers see patients 
with elevated blood pressure 

(BP) readings every day. However, 
many emergency providers do not 
see it as their role to screen for the 
condition, let alone to commence 
treatment for a diagnosis that re-
quires regular follow-up. Still, given 
the high prevalence of undiagnosed 
hypertension and the serious down-
stream consequences of not treating 
the condition, the thinking about ED 
intervention on this issue has begun 
to change in some quarters.

For example, investigators have 
begun to probe just how reliable 
BP readings taken in the ED are 
and whether subsequent home 
monitoring could clarify an accurate 
diagnosis. Taking it one step further, 
other researchers are testing the effects 
of an ED-based intervention aimed 
at empowering patients with high 
BP to take the condition seriously 

and access treatment before adverse 
cardiovascular problems occur.

The idea behind such efforts is 
to leverage the opportunity front-
line providers have to identify and 
short-circuit the course of this disease. 
Doing so could reduce the number 
of patients who otherwise would 
present to the ED with strokes, heart 
attacks, and other avoidable compli-
cations that affect quality of life while 
significantly running up the tab on 
care costs.

Gather Evidence

Noting that the American College 
of Emergency Physicians released 
a clinical policy on asymptomatic 
elevated BP in 2013,1 Elizabeth 
Goldberg, MD, an assistant professor 
of emergency medicine at the 
Warren Alpert Medical School at 

Brown University and an attending 
emergency physician at Rhode Island 
Hospital in Providence, observes that 
it is clear her specialty recognizes 
that emergency providers see a lot of 
patients with elevated BP. Still, there 
is not a uniform approach to caring 
for these patients.

“It turns out we know very little 
about how to manage, how to treat, 
and how to screen patients with 
elevated BP in the ED,” Goldberg 
laments. “It is very important because 
hypertension is the leading modifi-
able risk factor for stroke and heart 
disease. ... We are very comfortable 
treating people with strokes and heart 
attacks when they come into the ED, 
but the thing that actually leads to 
stroke or heart attack — hyperten-
sion — we are not very comfortable 
treating.”

Given that the reason for this 
discomfort is likely the lack of re-
search into how to screen and manage 
emergency patients with elevated BP, 
Goldberg and colleagues decided to 
conduct their own research. Their first 
endeavor to bear fruit is a new study 
of whether home BP monitoring can 
assist clinicians in detecting undiag-
nosed hypertension in ED patients 
with elevated BP readings.2

Investigators recruited patients in 
the ED at Rhode Island Hospital, a 
large, Level I trauma center. 

“We approached patients who did 
not have a known diagnosis of hyper-
tension ... but they had elevated BP 
readings when they came to the ED,” 
Goldberg says. “We asked them if 
they would be willing to take their BP 
at home using a device that we gave 
them for free ... if they agreed to do 
that, we provided them with a vali-
dated device.” Patients were excluded 
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from the study if they were pregnant 
or admitted to the hospital, where 
they might be given medications for 
hypertension. 

“We didn’t recruit patients who 
were already on high BP medications. 
That was an indication that they 
might not know they have high BP, 
but their doctor was already treating 
them for it,” Goldberg observes.

All patients included in the study 
registered BP readings equal to or 
greater than 120/80 mmHg during 
their ED visits and had no known 
history of hypertension. Goldberg 
explains that the BP readings were 
recorded in the ED using a research-
grade device called the BpTRU that 
takes five BP measurements without 
a clinician in the room. This is to 
decrease the occurrence of “white 
coat” hypertension.

“Sometimes, when patients are 
right in front of the doctors, they 
are very nervous, and their BP goes 
up,” Goldberg notes. “The cool thing 

about the BpTRU is that ... patients 
push the start button, and the BP 
[measurements] cycle without anyone 
else in the room. It discards the first 
BP measurement and averages the 
other [four], and you get a more ac-
curate BP reading.”

Upon discharge from the ED, 
the patients included in the study 
were asked to take and record their 
BP measurements every morning 
and evening for two weeks with the 
home-monitoring device. After the 
two weeks, patients were to return the 
device and their log of BP readings to 
investigators using a prepaid package 
that was provided to them at the time 
of their ED visit.

Out of 132 participants, 70% 
returned their home BP devices to 
investigators. The researchers averaged 
the BP readings, which produced 
intriguing results. If an average of all 
of a patient’s BP readings was higher 
than 135/85 mmHg, investigators 
concluded that the patient was 

hypertensive, Goldberg explains. Out 
of 39 patients who demonstrated 
prehypertension (a systolic BP of 
120-139 or diastolic BP of 80-89) in 
the ED, investigators found that 31% 
actually were hypertensive based on 
their home BP measurements. 

Among 38 patients with stage 1 
hypertension (a systolic BP between 
140 and 159 or diastolic BP between 
90 and 99) in the ED, 50% were 
hypertensive based on their home BP 
readings. Among 25 patients with 
stage 2 hypertension (a systolic BP 
of 160 or higher or a diastolic BP of 
100 or higher) in the ED, 75% were 
hypertensive based on their home BP 
readings.

From the study, investigators 
concluded that home BP monitor-
ing following discharge from the ED 
can be a helpful tool in confirming a 
hypertension diagnosis. The findings 
regarding the third group of patients 
are particularly noteworthy, Goldberg 
suggests.
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“If you come into the ED, and 
your systolic BP is greater than 150, 
your chance of having high BP is 
75%. That is a really important 
group to make an impact on. The risk 
for stroke is pretty significant with 
untreated high BP, and these people 
might not see a physician for years,” 
she says. “People who come in with 
very elevated BP, even if they are in 
pain or they have anxiety ... that BP is 
a real reading. It is a real opportunity 
to make a difference in their subse-
quent healthcare course.”

However, precisely how to proceed 
most effectively with such patients 
is not so clear. In this study, many 
patients with undiagnosed high BP 
were on Medicaid, came from a lower 
socioeconomic class, or were not as 
health-literate as others. 

“That patient population can be 
harder to get follow-up on,” Goldberg 
says. “It turns out that referring them 
to [other providers for follow-up] is 
not always the best answer because 
many of them don’t actually go to 
that follow-up appointment.”

Under ideal circumstances, there is 
an integrated health system in which 
primary care providers (PCP) can see 
what tests and medications have been 
started in the ED. 

“The emergency provider can just 
be the first step and maybe start the 
patient on a first-line BP medication,” 
Goldberg offers. 

She adds that a PCP could follow 
up, ensuring the patient is not expe-
riencing side effects from the medica-
tion and adjusting treatment from 
there. However, Goldberg acknowl-
edges that this type of arrangement 
still does not exist for most patients at 
this point.

Further, Goldberg acknowledges 
that many emergency providers do 
not see treating high BP as part of 
their role. “They don’t want to sup-
plant PCPs. They see their role as 

taking care of acute emergencies,” she 
says. However, while establishing ef-
fective links to care should be a prime 
area for improvement, Goldberg 
counters that hypertension is a highly 
prevalent problem that emergency 
providers can address. “A lot of pa-
tients see us, and they don’t see PCPs. 
If we don’t take care of them, then 
who else will?”

Hypertension also is the subject of 
a randomized, clinical trial underway 
in the ED at the University of Illinois 
Hospital in Chicago. Over a five-year 
period, ED-based investigators will 
recruit 800 participants with uncon-
trolled high BP for which they are 
not receiving any treatment.

Half these patients will receive 
usual care, which consists of printed 
education about high BP and an 
outpatient referral for follow-up with 
a PCP. The other half will receive 
an intervention, which consists of a 
three-minute educational video on 
what causes hypertension and poten-
tial treatment options. 

Intervention participants also will 
view ultrasound images that show the 
difference between a healthy heart 
and one affected by uncontrolled 
hypertension. These patients will 

interact briefly with a clinical phar-
macist or an advanced practice nurse 
who will review current medications 
and provide more education.

Intervention patients will be pro-
vided with a cuff so they can monitor 
their BP readings at home. Patients 
without a PCP will be assigned one, 
along with a scheduled appointment.

Heather Prendergast, MD, MS, 
FACEP, the principal investigator 
on the study and a professor in the 
department of emergency medicine 
at the University of Illinois College of 
Medicine, explains the intervention 
is based in part on a pilot study she 
conducted on patients who were dis-
charged from the ED with evidence 
of stage 2 hypertension.

“We did a limited bedside [echo-
cardiogram] with these patients,” 
she observes. “We were looking for 
evidence of early subclinical changes. 
We were able to show patients in real 
time that this was their heart and 
these were changes that were starting 
to occur.”

The idea was to see if the images 
could be used to help educate and 
empower patients to take their BP 
seriously and make recommended 
changes. 

“We did this pilot for a year and 
actually had great success,” observes 
Prendergast, noting that 83% of 
the patients showed improved BP 
readings and/or improved subclinical 
findings on echocardiogram exams 
conducted at the end of the one-year 
study.

The pilot results proved 
convincing to the National Institutes 
of Health, which then funded the 
current trial. 

“We have a high-risk population 
in an urban setting. The area that I 
practice in has some of the highest 
rates of uncontrolled hypertension,” 
Prendergast reports. “We were able to 
demonstrate that this [intervention] 

“A LOT OF 
PATIENTS SEE 
US, AND THEY 

DON’T SEE 
PRIMARY CARE 

PHYSICIANS. 
IF WE DON’T 

TAKE CARE OF 
THEM, WHO ELSE 

WILL?” 
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could be impactful in terms of 
decreasing secondary cardiovascular 
complications.” The benefits of 
identifying and treating hypertension 
at an early stage are clear, Prendergast 
observes. 

“The cardiovascular complications 
are not only costly to the system, but 
costly to the individuals because they 
severely impact their quality of life,” 
she says. “Many of our patients don’t 
even understand they have elevated 
BP because they haven’t started 
having complications from it. The 
first time they are aware of [high BP] 
is when they go into renal failure or 
heart failure.”

In the past, it has been difficult to 
get emergency patients with high BP 
to follow up with a PCP because they 
are not bothered by any symptoms. 
The intervention is designed to show 
patients why they need to take the 
condition seriously. “It seems from 
our pilot data that patients are recep-
tive to it,” Prendergast notes.

From the start of the project, 
investigators understood the impor-
tance of making sure that the BP 
intervention was not disruptive to 
patient flow in the ED. Consequently, 
the research team is alerted to poten-
tial participants when their vital signs, 
including BP readings, are noted on 
the department’s track board. 

“All patients get a repeat BP check 
[following an earlier BP check at 
triage] before they are discharged. If 
that second BP is greater than 140/90 
... then the patients are approached,” 
Prendergast explains.

Patients are excluded from the 
study if they are pregnant or if they 
are planning to leave the Chicago area 
within the next year. Also, research-
ers are excluding patients who cannot 
speak either English or Spanish. 
Otherwise, researchers engage with 
patients to see if they are interested in 
participating. 

Patients randomized to receive 
the intervention can complete that 
process within 30 minutes, a short 
enough stretch so that their discharge 
is not delayed, Prendergast notes. 

“When patients are identified 
for discharge, it will be an hour 
or more before they actually leave 
the department,” she says. “Our 
intervention is designed to capture 
them in that time between when they 
are identified for discharge and the 
time when they actually leave.”

Participants in both the usual 
care and intervention groups will 
be checked at three months and six 
months following the ED visit to see 
if their BP readings have changed.

Prendergast explains that she has 
always been focused on producing 
a streamlined approach that can be 
duplicated in many other settings. 
In fact, the next task on her list is to 
develop a toolkit to help other EDs 
start addressing hypertension.

“Right now, our usual care is 
just to notify patients [that they 
have high BP], and then refer 
them for follow-up. I believe that 
because we deal with the secondary 
cardiovascular complications, we 
have an opportunity to do some risk 
stratification and assessment of these 

patients,” she says. “We can actually 
... stem the tide of a lot of this 
disability.”  n
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1. Patients with acute flaccid 

myelitis (AFM) typically 

complain of:

a . indigestion .

b . vision difficulties .

c . hearing loss .

d . neck, shoulder, or back pain .

2. When examining a patient for 

a potential diagnosis of AFM, 

it is important to take note of 

muscle tone, the reflexes in 

each extremity, and:

a . asymmetry in muscle strength 

and gait .

b . unresponsiveness in muscle 

strength and gait .

c . jumpiness in muscle strength 

and gait .

d . None of the above

3. Under the waterfall shift 

staffing model in place in 

the ED at Seattle Children’s 

Hospital, when a physician first 

arrives for work, he or she is 

considered the:

a . triage provider .

b . backup provider .

c . primary attending provider .

d . consulting provider .

4. The likely reason why 

emergency providers tend to 

be uncomfortable treating 

hypertension in the ED is:

a . a lack of training on treatment 

approaches .

b . the dearth of research on 

managing emergency patients 

with elevated blood pressure .

c . time pressures .

d . All of the above
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