
Don’t let ED overcrowding put 
AMI, pneumonia patients at risk 
Emergency nurses ‘can provide better care’

(Editor’s note: This is a special issue covering delays in clinical care as a
result of ED overcrowding. This month, we cover pneumonia and acute myocar-
dial infarction patients that aren’t receiving timely interventions, a rapid triage
system that ensures patients aren’t harmed due to crowded waiting rooms, and
ways to ensure that patients in severe pain don’t wait for relief.)

Would you be shocked to learn that a large number of patients with
acute myocardial infarction (AMI) and pneumonia are dying because
certain interventions aren’t done in the ED? That’s what a new study

suggests, with researchers estimating that poor care in EDs causes 22,000 need-
less deaths each year.1

Of 1,492 heart attack patients at 544 EDs from 1998 to 2004, only 40%
received aspirin therapy and 17% received beta-blockers. Of 3,955 pneumonia
patients, 69% received antibiotics as recommended, and 46% had blood oxygen
levels assessed. All of these interventions are required by The Joint Commis-
sion and the Centers for Medicare & Medicaid Services. 

“The system, which ED nurses and physicians are working within, can provide
better care for our heart attack and pneumonia patients,” says Julius Pham, MD,
the study’s principal investigator and assistant professor of medicine in the Johns
Hopkins Department of Emergency Medicine in Baltimore.

ED nurses should act as a “check and balance” to physicians to be sure patients
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Patients with pneumonia and acute myocardial infarction (AMI) are dying
needlessly because interventions aren’t being done in the ED, says one study.
Another study links long wait times to adverse events in AMI patients and poor
compliance with guidelines. To improve care when your ED is overcrowded:
• Anticipate the need for intravenous access, labs, chest X-rays, and blood

cultures.
• Ask the physician if your patient will need antibiotics.
• Order labs and diagnostic tests at triage.
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receive the most appropriate treatment, says Pham.
“Nurses can take the lead in developing protocols where
every patient with a heart attack will receive aspirin 
and beta blockers, unless contraindicated,” he says. Like-
wise, protocols should be used to ensure that pneumonia
patients receive oxygen assessment and antibiotics, adds
Pham. 

At the University of California — Los Angeles
(UCLA) Medical Center, ED nurses use protocols for
AMI and pneumonia patients that require specific medi-
cations and interventions, says Johanna Bruner, MS,
RN, FNP, director of the Emergency Medicine Center.
“We constantly review the protocols for compliance 
with core measures guidelines and post results for all 
to review.”

Another study found that prolonged ED stays for
patients with non-ST segment elevation MI are linked 
to increased adverse events and worse adherence to

American College of Cardiology/American Heart Associ-
ation guidelines.2 Researchers looked at 42,780 patients
and found that patients with long stays received recom-
mended therapies less often. 

The key issue for ED nurses is to facilitate the tran-
sition to inpatient orders as soon as possible, says
Deborah B. Diercks, MD, the study’s lead author and
assistant professor in the Department of Emergency
Medicine at University of California — Davis Medical
Center in Sacramento. “Since the ED has little control
over when admitted patients receive an inpatient bed,
we need to be sure to initiate appropriate therapy in the
emergency department,” she says. 

Fewer antibiotics given 

When ED waiting rooms are crowded, pneumonia
patients wait longer for antibiotics, sometimes to the
point where they do not receive them at all, according
to two new studies.3,4

Christopher Fee, MD, lead author of one of the
studies and assistant clinical professor in the Division
of Emergency Medicine at University of California,
San Francisco, says, “I think the time to antibiotics is a
good surrogate marker for quality of care, since other
processes of care are likely to be affected in a similar
manner when the ED becomes crowded.”

The researchers expected to find that time-to-antibi-
otics was delayed at a certain threshold, which would
indicate that staff had become overwhelmed, says Fee.
“What surprised us was that we were unable to find
convincing evidence that any such threshold existed,”
he says. “It actually looks just as plausible that even at
low ED patient volumes, the addition of one more
patient led to a delay in antibiotic administration.”

The take-home message for ED nurses: Don’t be
complacent even if the ED is relatively empty, says Fee.
“It is apparent that even during those times, each addi-
tional patient leads to delays in antibiotic administration
for pneumonia patients and is likely to cause similar
delays for other interventions in other patients,” he says.

The study shows that EDs have very little “buffer
zone” to accommodate additional patients, says Fee.
“Nurses can help by anticipating the need for [intra-
venous] access, labs, chest X-rays, and blood cul-
tures,” he says. “Protocols should be used to expedite
these steps.”

Don’t hesitate to ask ED physicians if a patient is
going to need antibiotics, says Fee. “This may serve as
a reminder to a busy physician to check on lab results
and X-rays, and stimulate them to write the order that
they haven’t yet done,” he says. 
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ED nurses at University of California Irvine Medi-
cal Center follow a protocol for community-acquired
pneumonia based on guidelines from the Infectious
Diseases Society of America and the American Tho-
racic Society. (See ED protocol on p. 27. To access
the guidelines, see resource box, right.)

The algorithm addresses care and antibiotic selec-
tion for patients treated and discharged from the ED, as
well as patients admitted from the ED to the medical
floor or intensive care unit, says Tania V. Bridgeman,
PhD, RN, director of clinical path development for the
Department of Emergency Medicine. 

“The algorithm is accessible on the ED computer
greaseboard and is printed off and placed on the patient’s
chart,” she says. Here are steps taken by ED nurses:

— At triage, nurses initiate orders including chest 
X-ray, gram stain of sputum, blood cultures for temper-
ature greater than 38° C, and a complete blood count. 

— Antibiotics are administered prior to discharge
from the ED. 

— If the patient meets inpatient criteria, antibiotics
are to be administered within six hours of presentation,
with the first dose given in the ED. 

— A risk score is determined, with abnormal lab
findings given a numeric value, such as a score of 10
for pleural effusion. “This helps nurses to decide the
level of care necessary,” says Bridgeman.

Because the ED nurse can order labs and diagnostic
tests at triage, a faster diagnosis is possible, she says.
The algorithm reduces the chance of inappropriate
administration of an antibiotic and reduces the time to
drug administration, Bridgeman says. “The ED nurse
basically drives the utilization of the algorithm, which
serves as an evidence-based guideline to all staff and
residents,” she says.

The protocol reminds nurses to give antibiotics within
a six-hour time frame, which is difficult with a full ED
and a pending diagnosis, says Bridgeman. “ED nurses
are continuously reminded of the time constraints and do
their best to meet the six-hour-or-less timeframe,” she
says. “To date, there has not been inappropriate adminis-
tration of an antibiotic.”

At UCLA Medical Center, antibiotics are given based
on the patient’s presentation and symptoms if pneumo-
nia is diagnosed on a chest X-ray, says Bruner. “We will
do blood tests as well, but we want to get those medica-
tions in under a four-hour time period, and we will expe-
dite care to do this for the sake of the patient,” she says. 

The ED’s performance improvement committee,
comprised of nurses and a physician, reviews results of
audited charts for core measure compliance and identi-
fies areas in need of improvement, adds Bruner. “Then
we educate to ensure compliance and good patient
care,” she says. 
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ED nurses revamp triage 
because of overcrowding
System addresses need for early intervention

At Johns Hopkins Hospital in Baltimore, MD, ED
nurses revamped their triage process due to crowded

waiting rooms causing delays in clinical interventions,
says Kathy DeRuggiero, RN, MSN, assistant director 
of nursing for the Department of Emergency Medicine. 

“We have made changes to get to the bad news
faster,” she says. “We have an ED built for 150 patients
on average; but some days, we see over 200. We had a
capacity issue on the back end.”

This meant that patients in need of early interven-
tion were waiting too long for chest X-rays and elec-
trocardiograms (ECGs), says DeRuggiero. A new
“rapid triage” system was created to sort patients in a
different way and “move the diagnostics up front to
the waiting room” for these patients, she says. 

Two nurses now handle triage, with the first nurse
finding out the chief complaint of every patient in less
than 60 seconds, DeRuggiero says. “If the patient is in
jeopardy of losing life or limb, they go right back,” she
explains. “We can’t wait for patients to get back to
beds anymore. All the studies show that the earlier
these interventions are done, the better the outcomes.”

For example, in order to give a pneumonia patient
antibiotics within the first four hours of arrival, a chest
X-ray needs to be done in the waiting room, as opposed
to waiting until the patient is brought back to a treatment
room, she says. 

With the previous triage system, the nurse obtained
vital signs and history for each patient, and this took too
much time, says DeRuggiero. “That alone takes 10 min-
utes per patient. If you are four patients deep and one is
having an AMI [acute myocardial infarction], there is
no way to get to them in a timely fashion,” she says. 

What could you have done better?

Every pneumonia and AMI case is reviewed by
DeRuggiero and the ED clinical director to see what
could have been done better at triage. Recently, they
identified that patients who are possible candidates for

percutaneous coronary intervention (PCI) would benefit
from the cardiac catheterization team being called before
the patient even arrives at the ED. 

“The medics actually call in the ECG reads, and the
team is activated based on the reading so we can get
them moving,” she says. “If you’ve only got 90 min-
utes to get them from the door to the balloon, you
don’t have 45 minutes to wait for the cath team to get
there during off hours.”

Much of the time, the team is canceled because the
patient turns out not to be a candidate for PCI, DeRug-
giero adds. “But we are willing to do that to find that
needle in the haystack,” she says. “There are a certain
amount of patients that you will respond to who don’t
meet the criteria, in order to find that one who does.”

Nurses are given feedback about the good outcomes 
of patients who otherwise would have been sitting in t
he waiting room and possibly would have died, says
DeRuggiero. “Because of this early recognition process,
we have saved lives of pneumonia, AMI, and stroke
patients,” she says.  ■

Crowded ED equals 
worse management of pain 
Packed waiting rooms mean that patients suffer

When ED waiting rooms are overcrowded, patients
with severe pain are more likely to get poor quality

care, according to a recent study. Researchers found that
only about half (49%) of 13,758 patients with severe pain
received pain medication. Of those, 59% had more than
an hour delay in treatment from triage, and 20% had
more than an hour delay in treatment after being placed
in a room.1

“It is vital for emergency nurses to understand the
impact that a crowded ED has on quality of care,” says
Jesse M. Pines, MD, MBA, MSCE, the study’s lead
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For more information on the ED’s rapid triage
system, contact:
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Director of Nursing, Department of Emergency
Medicine, Johns Hopkins Hospital, Baltimore,
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6888. E-mail: kderuggi@jhmi.edu.
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author and assistant professor of emergency medicine
at the University of Pennsylvania School of Medicine
in Philadelphia. “The first step is for nurses to recog-
nize that this is an issue: that their patients suffer when
the ED is crowded.”

While this may come as no surprise to nurses who
work in busy EDs, recognition that quality of care suf-
fers when the ED is crowded is important to quality
improvement, Pines emphasizes. “This is as much a
message for ED staff as it is for government and qual-
ity organizations who should implement public policy
to make hospitals fix ED crowding,” he says.
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Don’t assume that febrile 
illnesses aren’t serious
Effects might last more than a week

Children with febrile illnesses might have more seri-
ous outcomes than you expect, according to new

research on 322 children presenting with fever who
were discharged from a pediatric ED. The researchers
contacted caregivers by telephone seven to 10 days
after the ED visit and learned that 38.9% of children
remained febrile for five days or longer, and impair-
ments in activity, oral intake, sleep, and behavior
persisted longer than 2.5 days.1

“Most emergency department staff, not just nurses,
often refer to febrile illnesses as ‘mild’ or ‘minor,’” says
Rakesh D. Mistry, MD, MS, the study’s author and ED
physician at Children’s Hospital of Philadelphia. “Many
of these children tend to be triaged as nonurgent and
just shuttled in and out of EDs as rapidly as possible.”

However, the study shows that there are often substan-
tial effects of fever and febrile illnesses for more than a
week, says Mistry. “In most cases there is little that we
can do to change these outcomes,” he says. ‘But I think it
is important for nurses and physicians to realize that
febrile illnesses may not be as benign as previously
believed.”

When children with fever are discharged from the ED,
there is a tendency to assume that the illnesses resolve
without consequence, but 23.7% children in the study
had repeat visits for their illness, says Mistry. “Think
about that for a minute: Nearly one in 4 children had a
nonscheduled return visit,” he says. “We must realize that
the ED is one aspect of the continuum of care, and these
illnesses need ongoing care in many instances.”

When discharging children with febrile illnesses,
explain to parents that many children are affected for
more than four days, either with fever or other func-
tional impairments, advises Mistry. 

“If parents are aware of this potential, it could possibly
decrease their stress level over their child’s illness, and
even decrease health care revisitation,” he says. “Antici-
patory guidance is essential to emergency medicine
practice, and we must properly inform parents what to
expect.” Febrile children should not be discharged if they
are ill or toxic-appearing, are immunosuppressed, or have
a presumed life-threatening infection, adds Mistry.

Also emphasize the importance of antipyretics in
the home care of these children, says Mistry. “We
found that despite the fact that children experienced
prolonged fever, longer than five or even seven days,
parents were rarely administering adequate dose
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For more information about pain management and
overcrowding, contact:
• Jesse M. Pines, MD, MBA, MSCE, Assistant

Professor of Emergency Medicine, University of
Pennsylvania School of Medicine, Philadelphia.
Phone: (215) 662-4050. E-mail: Jesse.Pines@
uphs.upenn.edu.
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Children often have lingering effects from febrile
illnesses, with fever lasting for five days or more in
38.9% of children coming to the ED with fever,
says a new study.
• Nearly one in four children had a nonscheduled

return visit.
• Inform parents that fever and functional impair-

ments might last more than four days.
• Instruct parents to give adequate doses of

antipyretics.
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frequency of acetaminophen or ibuprofen,” he says.
Adequate antipyresis could reduce febrile periods

and functional impairment, explains Mistry. “This
could in turn reduce revisits to health care, since these
outcomes often are the impetus for caregivers to seek
health care again,” he says.

Do these interventions

Look for these signs that a child’s febrile illness may
be becoming life-threatening: Lethargy and/or altered
mental status; prolonged seizures with hypoxia or any
oxygen compromise including apnea, mottling, or pallor;
petechial rashes; and tachycardia with hypotension, says
Sarah Riley, RN, MSN, nurse manager of the ED at
Cook Children’s Medical Center in Fort Worth, TX. (See
related story, right, for questions you should ask at
triage.)

Consider the child’s age, as a 2-year old with a
fever of 101° F is much different than a 3-week old
with the same temperature, she says. “With the febrile
neonate, a much more extensive work-up and much
more severe illness can be anticipated than the tod-
dler,” says Riley. Also take into consideration if the
fever is subjective or objective, says Riley. “Many
families come to the ED with complaints of fever, but
the temperature has never been taken,” she adds.

Key indicators include skin color, temperature, level
of consciousness, and oxygenation, says Riley. “Any
deviations in these are a red flag for the ED nurse that
the patient’s condition is deteriorating and causes
should be quickly identified and treated,” she says. 

For example, if a child presents with a history of
headache and fever for the past two days, the eruption of 
a petechial rash with these associated symptoms should
alert you that meningitis is a possible diagnosis, says
Riley. “With the rash, a later symptom, the ED nurse
would then take a different care path than from the patient
with just a fever, thus anticipating a rapid deterioration.”

Reference
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Ask these questions 
for children with fever

If a child presents with fever or chief complaint of fever,
always ask these questions, says Michelle Schnedler,

RN, associate nurse manager for the Emergency Center
at William Beaumont Hospital in Royal Oak, MI:

• When did the fever start?
• Is your child acting differently or not as active as

normal?
• Did you give the child any medications for the

fever? If so, what time? “This is important, to avoid
overdosing in the ED,” says Schnedler. 

• Is the child experiencing any vomiting, diarrhea,
and/or poor appetite?

• When is the last time your child urinated, and how
many times today?

• Has your child been exposed to any illnesses or
infections?

• Is anyone else in the home sick?
Signs that a child’s condition is serious or potentially

life-threatening include listlessness, decrease in mental
status, respiratory distress, poor perfusion, bulging or
sunken fontanel under six months in age, development
of a rash, poor feeding, and constant vomiting and diar-
rhea, says Schnedler. 

Kimerlie Stover, RN, BSN, CPN, manager of the ED
and observation unit at Children’s Hospital of Michigan
in Detroit, says, “You want to know the child’s hydration
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For more information about febrile illnesses in
pediatric patients, contact:
• Rakesh D. Mistry, MD, MS, Division of Emer-

gency Medicine, Children’s Hospital of Philadel-
phia. Phone: (215) 590-1000.

• Sarah Riley, RN, MSN, Nurse Manager, Emer-
gency Department, Cook Children’s Medical
Center, Fort Worth, TX. Phone: (682) 885-4901.
E-mail: sarahri@cookchildrens.org.
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For more information on questions to ask about
fever at triage, contact:
• Michelle Schnedler, RN, Associate Nurse Man-

ager, Emergency Center, William Beaumont Hos-
pital, Royal Oak, MI. Phone: (248) 898-113. 
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com.
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status, to be sure they are drinking and keeping fluids
down.” Offer popsicles, Stover says. “These are a good
source of fluid, plus the coolness will help with the
fever.”

Signs of dehydration include decreased urine output,
dark circles around eyes, sunken fontanel in infants, and
“generally looking like a limp dish rag,” says Stover. 

Ask if their immunizations are up to date as well,
says Stover. “Immunization status is always important
when looking at children,” she says. “HIB immunizes
against some meningitis bugs. Pertussis could be an
issue for those not immunized.”

Also ask whether activity level has changed with
the fever, advises Stover. “Low activity level could
warrant further investigation to make sure nothing
more serious is going on, like a bacterial infection that
would need antibiotic therapy,” she says.  ■

Pregnant patient at risk for
unnecessary appendectomy

Pregnant women who come to the ED with abdomi-
nal pain often are misdiagnosed and undergo

unnecessary appendectomies, says a new study.1

Researchers looked at 94,789 women who under-
went open or laparoscopic appendectomy, and 3,133
of them were pregnant. The rate of negative appendec-
tomy was significantly higher in pregnant women
(23% vs. 18%) than in nonpregnant women. 

“I think the most important message for ED nurses
is that abdominal pain in the pregnant patient can be
difficult to diagnose and may include both surgical and
nonsurgical causes,” says Marcia McGory, MD, the
study’s author and research fellow at the Center for
Surgical Outcomes and Quality at the University of
California — Los Angeles Medical Center

Although negative appendectomy in other patient pop-
ulations generally does not have any unforeseen conse-
quences, unnecessary surgery should be minimized in the
pregnant patient due to risk to the fetus, she explains. The
study’s results suggest that improved diagnostic accuracy
of appendicitis in pregnant women may minimize risk of
fetal loss or early delivery, says McGory. “ED nurses can
assist with patient advocacy by encouraging pregnant
women to pursue additional imaging prior to making 
the decision to undergo surgery to remove the appendix,”
she says. 

At Virginia Commonwealth University Medical
Center in Richmond, ED nurses ask patients the fol-
lowing questions at triage for pregnant patients with
abdominal pain, says Steve Rasmussen, RN, CEN,

clinical coordinator for the ED:
• How many weeks pregnant are you? “Under 20

weeks the fetus is considered nonviable and is seen in
the ED, although even this is being reconsidered in
light of recent premature saves,” he says. “Over 20
weeks and the patient is sent to OB for evaluation.”

• How many pregnancies have you had and how
many live births?

• Have you had prenatal care?
• Do you have a history of multiple pregnancies or

multiple births?
• Have you had problems with other pregnancies, or

how is this pregnancy different?
• Do you use drugs or alcohol?
• Have you had a recent urinary tract infection, sex-

ually transmitted disease, or vaginal discharge?
• Is there a history of HIV, hepatitis, tuberculosis,

MRSA, diabetes, congestive heart failure, or pre-
eclampsia?

• Are you bleeding? If so, how much? 
• Is the bleeding painful? Placental abruption can

cause severe hemorrhage and is a significant cause of
maternal and fetal mortality, says Rasmussen. “Abdomi-
nal pain, uterine tenderness, tetanic uterine contractions,
hypertension, and pre-eclampsia are associated with
increased rates of occurrence,” he says. Painless bleeding
can indicate placenta previa, which means the placenta is
implanted abnormally, he adds. “It is most common in
the third trimester and may require a caesarean section to
stop the bleeding and save the mother’s life,” he says. 

• Did bleeding or pain occur spontaneously or after
sex or some type of trauma?

• Is there a possibility of domestic violence?
• Is there a psychological history, with or without

drug therapy? “Remember when assessing fetal heart
tones with an audible Doppler, palpate the mother’s
pulse and make sure you are not listening to the
mother’s heart rate,” says Rasmussen.
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Pregnant patients who come to EDs with abdominal
pain are at higher risk for unnecessary appendec-
tomies than other patients, says a new study.
• Due to risk of fetal loss, encourage women to

obtain additional diagnostic testing.
• Suspect placental abruption or placenta previa

with bleeding.
• Palpate the mother’s pulse to be sure you are lis-

tening to fetal heart tones.

E X E C U T I V E  S U M M A R Y
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Choose best way to rapidly 
fluid resuscitate children
Guidelines can be met in two ways

If a child is in septic shock, there is no question that
they require rapid fluid resuscitation, with 20mL/kg

of bolus intravenous (IV) fluid given within five min-
utes, according to guidelines from the American Col-
lege of Critical Care Medicine (ACCM).1 But what is
the best method to do this? 

Of three commonly used, inexpensive methods of
fluid delivery, researchers at Nationwide Children’s
Hospital in Columbus, OH, expected that only use of a
manual push-pull system would allow for compliance
with the guidelines.2 However, the researchers found
that the use of a pressure bag and a manual push-pull
system both appear to be acceptable methods of rapid
fluid delivery. 

“There was a lot of dispute out there as to whether the
guidelines could be met, but in fact, we showed they
can,” says Michael J. Stoner, MD, one of the study’s
authors and a pediatric ED physician at Nationwide
Children’s. 

There is frequent noncompliance with the guidelines,
due to a misconception that that the administration of 
20 mL/kg to a child within five minutes is technically
unfeasible because of the patient’s size and the small

caliber of IV catheters used in children, he explains. 
For 57 children, researchers rapidly gave IV fluid

up to 20 mL/kg or five minutes, whichever came first,
by a pressure bag maintained at 300 mmHg, by a man-
ual push-pull system or by gravity. The ACCM guide-
line was met in 58% of the pressure bag group, 68% of
the push-pull group, and none of the gravity group. No
children weighing greater than 40 kg met the guideline
in any of the groups.

“Even though the study shows that appropriate ways
of delivering fluid to a shocky child include either a
syringe or a pressure bag, it’s really difficult to quantify
fluid with a pressure bag,” notes Stoner. “I personally
think that using a syringe is the best way to account for
the fluid. The biggest consideration is it takes a second
person, which might be difficult if you are short staffed.”

A regular standard pump is inadequate, says Stoner.
“You might be tempted to put the child on a pump
because you want to account for every drop, but the
pump doesn’t cut it,” he says. It would take too long to
fluid resuscitate any child in septic shock weighing over
four kilograms, he explains. “If your patient is in respira-
tory distress, taking a half-hour to give them oxygen
would not be appropriate,” he says. “Taking that long to
get somebody in septic shock enough fluid also isn’t
appropriate. Standard pumps just aren’t quick enough.”

Rapid fluid delivery isn’t appropriate for every
dehydrated pediatric patient, cautions Stoner. “This is
just to remind people of another option for the child
who is really sick and shocky, who needs to get fluid
resuscitated quickly,” he says.

Also, if you are using pressure bags, there is a risk
of giving too much fluid to a pediatric patient, says
Stoner. “If you are in an adult mindset and giving
boluses by the liter, the pressure bag is great,” he says.
“But a lot of times that is too much fluid for a child,
and smaller volumes are difficult to judge with the
pressure bag.”
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For more information on assessment of abdominal
pain in pregnant patients, contact:
• Marcia L. McGory, MD, Research Fellow,

Center for Surgical Outcomes and Quality, Uni-
versity of California — Los Angeles Medical
Center, Los Angeles, CA. E-mail: mmcgory
@mednet.ucla.edu.

• Steve Rasmussen, RN, CEN, Clinical Coordi-
nator, Emergency Department, Virginia Com-
monwealth University Medical Center, Rich-
mond, VA. Phone: (804) 828-7330. E-mail:
srasmussen@mcvh-vcu.edu.

S O U R C E S

Use of a pressure bag and a manual push-pull system
are both acceptable methods of rapid fluid delivery
for children in septic shock, says a new study.
• Children must be given 20mL/kg of bolus intra-

venous fluid within five minutes.
• A regular standard pump is inadequate because it

takes too long to fluid resuscitate a child.
• With pressure bags, there is a risk of giving too

much fluid to a pediatric patient.

E X E C U T I V E  S U M M A R Y



Know early signs of septic shock

If there is any indication to think “this might be
shock,” act on your instincts and put a plan in motion,
advises Michelle Clark, RN, assistant manager of
nursing for the ED at Children’s Healthcare of Atlanta.

Children have an excellent compensatory mecha-
nism to keep themselves hemodynamically stable and
keep their vital organs oxygenated and perfused,
explains Clark. “They increase their heart and respira-
tory rates,” she says. “Their arteries dilate, but the
venules remain constricted, and they may have a nor-
mal blood pressure early in sepsis.”

While their blood pressure may look normal, look
for widening pulse pressures, says Clark. “The heart is
continually pumping faster than normal, but eventually
the cardiac output will decrease,” she says. 

Septic children usually present with fever, although
neonates may be hypothermic, notes Clark. “Some-
times this phase is missed until the patient becomes
unstable and is noticed in retrospect,” she says. If you
fail to recognize the subtle clues in the beginning
stages, the child may advance to decompensated
shock, warns Clark. (See related story, right, for
steps to take for pediatric shock patients.)

Signs and symptoms of cold shock include a change
in mental status with much decreased responsiveness,
decreased urine output, edema, metabolic acidosis,
hypotension, poor perfusion with decreased peripheral
pulses, hypoglycemia, and eventually disseminated
intravascular coagulopathy, says Clark. “Irreversible
shock occurs when damage to vital organs cannot be
reversed,” she says. “These children may be initially
resuscitated, but die secondary to multisystem organ
failure.”

Early treatment for septic shock includes volume
expanders, antibiotics to fight the underlying infection,
increased oxygen delivery, and decreased oxygen

demand by reducing fevers and keeping the child
calm, says Clark. 

Although it doesn’t occur in every case, some chil-
dren get more hemodynamically unstable after their
first dose of antibiotics, notes Clark. “This may be
associated with the introduction of antibiotics which
release endotoxins from the bacteria, or the child may
just be getting worse,” she says. “Again, this is treated
with volume expanders and sometimes an additional
antibiotic.”
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What to do when you 
suspect septic shock

When faced with a septic pediatric patient, what
you do can affect whether this seriously ill child

survives.
“The child’s ongoing care is always determined

with respect to the child’s response to the initial resus-
citation measures,” says Dana Jundt, MSN, C-PNP,
an ED nurse practitioner at Children’s Hospital of
Orange County (CA). 

“It is literally a minute-by-minute assessment,
reassessment, and management adjustment,” says
Jundt. “If serious problems are not addressed immedi-
ately, it may adversely affect the overall success of 
any resuscitation.”

For example, a child who is hypoglycemic but not
given a glucose solution is at risk for seizure, and child
who is hypothermic may progress from compensated
shock to decompensated shock if thermoregulation is
not addressed, says Jundt.

“A child whose blood pressure is abnormally low and
not given proper fluid resuscitation will continue a down-
ward spiral to cardiovascular collapse,” she says. “A child
who has a critically low blood pressure and who is in
hypovolemic shock may need pressors initiated.”

The rate of survival for a child suffering a respira-
tory arrest is 40% and the rate of survival for a child
suffering a cardiac arrest is less than 1%, adds Jundt.
“It is so important to initiate proper resuscitative mea-
sures in children before they suffer either a respiratory
or cardiac arrest,” she says. Here are tips to improve
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For more information on caring for pediatric sep-
tic shock patients, contact:
• Michelle Clark, RN, Assistant Manager of

Nursing, Emergency Department, Children’s
Healthcare of Atlanta, Atlanta. Phone: (404)
785-6788. E-mail: michelle.clark@choa.org.

• Michael J. Stoner, MD, Emergency Department,
Nationwide Children’s Hospital, Columbus, OH.
Phone: (614) 722-4385. Fax: (614) 722-4380. 
E-mail: michael.stoner@nationwidechildrens.org.
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care of pediatric septic shock patients:
• Control and maintain airway and breathing,

and identify circulatory deficits. 
This step should be your first priority, says Linda

Pierog, FNP, an ED nurse practitioner at Children’s.
“Hypotension is a late sign. Skin signs are apparent
earlier,” she says. Remember that core temperature
regulation is more difficult in infants due to larger sur-
face area, small glycogen stores, and thin skin, she
says. “Larger surface areas make them susceptible to
dehydration,” says Pierog. 

• Understand the stages of septic shock. 
Your plan of care must consider “where the patient

is” in the continuum of the evolving shock state, says
Jundt. During the hyperdynamic phase capillary refill is
near normal, and peripheral pulses are easily palpated,
although bounding with moderate tachycardia, she adds. 

The hypodynamic phase is similar to uncompen-
sated and irreversible shock, with altered mentation,
lethargy, pale mottled skin, and weak thready pulse,
she says. “The vascular volume is misplaced in septic
shock, and a widespread response in initiated in
response to the infecting organism,” says Jundt.

• Assist with fluid resuscitation.
Fluid resuscitation is always done with normal

saline or lactated ringers, with boluses calculated
based on the child’s weight, says Jundt. “Each fluid
bolus is 20 cc/kg and can be repeated three times for
most children,” she says. “Children with underlying
cardiac or renal disease may deserve special attention
or less volume depending on the circumstances.”

Obtain immediate intravenous access, using a 22
gauge or larger, using the intraosseous route if the per-
cutaneous route is unsuccessful, says Jundt. “Calculat-
ing fluid volumes are the same whether they are given
intraosseous or peripherally,” she says. 

Jundt advises you to have the following equipment
available: oxygen, normal saline, intravenous pumps
and catheters, bedside glucose monitoring system,
dextrose solution to give if the child is hypoglycemic,
cardiopulmonary/respiratory monitor, pulse oximetry,
and a radiant warmer. 

Correct pre-existing or present intravascular volume
through rate of administration and amount of fluid
infused, says Jundt. “Use warmed fluids any time a
child’s temperature is critically low,” she says. “New-
borns and infants with normal temperatures can be

cold stressed easily when given IV fluids which have
been stored at room temperature.”

Accurately record fluids administered and communi-
cated to all patient care team members, says Jundt. Docu-
ment time of insertion; device used; number of attempts;
site of insertion; type of fluid started and rate; vital signs
before and after each fluid bolus, or more frequently as
indicated; and urine output, she advises. 

• Monitor the patient’s response. 
Quick and accurate communication about the child’s

respiratory status, vital signs, urine output, level of con-
sciousness, and response to each fluid bolus is critically
important, says Nicole Herriott, also an ED nurse prac-
titioner at Children’s. “It is this key responsibility of the
emergency nurse that facilitates a successful outcome,”
she says.  ■

January 2008 / ED NURSING® 35

■ Life-saving pediatric supplies
your ED can’t do without

■ Update on diagnostic testing
for trauma patients

■ Proven infection control
strategies for ‘superbugs’

■ Learn which seizure patients
need an immediate CT scan

COMING IN FUTURE MONTHS

CNE instructions 

Nurses participate in this continuing education
program by reading the issue, using the pro-

vided references for further research, and study-
ing the questions at the end of the issue. 

Participants should select what they believe to
be the correct answers, then refer to the list of
correct answers to test their knowledge. To clarify
confusion surrounding any questions answered
incorrectly, please consult the source material. 

After completing this semester's activity with
the June issue, you must complete the evaluation
form provided in that issue and return it in the
reply envelope provided in order to receive a cer-
tificate of completion. When your evaluation is
received, a certificate will be mailed to you. ■

For more information on interventions for pedi-
atric septic shock, contact:
• Dana Jundt, MSN, C-PNP, Children’s Hospital

of Orange County, Orange, CA. Phone: (714)
771-8000, ext. 18113. Fax: (714) 744-8527. 
E-mail: danajundt@gmail.com.

S O U R C E



36 ED NURSING® / January 2008

CNEobjectives/questions

James J. Augustine, MD,
FACEP 

Director of Clinical Operations 
Emergency Medicine

Physicians
Canton, OH

Medical Director, Atlanta Fire
Department and 

Hartsfield-Jackson Atlanta
International Airport

Kay Ball,
RN, MSA, CNOR, FAAN
Perioperative Consultant/-

Educator
K&D Medical

Lewis Center, OH

Sue Dill, RN, MSN, JD
Director 

Hospital Risk Management
OHIC Insurance Co.

Columbus, OH

Linda Kosnik, RN, MSN, APN
Vice President of Clinical

Services
Vistaar Healthcare Solutions

Parsippany, NJ

Darlene Matsuoka, RN, BSN,
CEN, CCRN

Clinical Nurse Educator
Emergency Department

Harborview Medical Center
Seattle

Trudy Meehan, RN, CHE 
Principal

Meehan Consultants

Reneé Semonin Holleran 
RN, PhD, CEN, CCRN, CFRN

Nurse Manager, Adult
Transport Service

Intermountain Health Care
LifeFlight

Salt Lake City

EDITORIAL ADVISORY BOARD

Consulting Editor: Darlene Bradley, RN, PhDc, CNS, CCRN,
CEN. MICN, FAEN, Director Emergency/Trauma Services, 

University of California Irvine Medical Center
Orange

Participants who complete this activity will be able to:
• identify clinical, regulatory, or social issues relating

to ED nursing;
• describe how those issues affect nursing service

delivery;
• integrate practical solutions to problems and infor-

mation into the ED nurse’s daily practices, according
to advice from nationally recognized experts.

1. Which is true regarding administration of antibiotics
to pneumonia patients, according to Johanna
Bruner, MS, RN, FNP?

A. Abnormal lab findings should not be used to deter-
mine the necessary level of care.

B. Initiating orders at triage is potentially dangerous to
patients. 

C. Antibiotics should be given based on the patient’s
presentation and symptoms if pneumonia is diag-
nosed on a chest X-ray.

D. The first dose of antibiotics should be given in the
ED only if the patient is held for more than six hours.

2. Which intervention is recommended for pediatric
febrile illnesses, according to Rakesh D. Mistry,
MD, MS?

A. Instruct parents not to administer antipyretics for
over 48 hours.

B. Inform parents that fever should not last more than
72 hours.

C. Remember that almost all febrile illnesses resolve
without additional nonscheduled return visits.

D. Educate parents to give adequate doses of
antipyretics for prolonged fever.

3. Which is an acceptable method of rapid fluid deliv-
ery for pediatric patients, according to a study pub-
lished in Annals of Emergency Medicine?

A. Either a pressure bag or a manual push-pull system.
B. Only a pressure bag.
C. Only a manual push-pull system.
D. A regular standard pump.

4. Which of the following describes the hyperdynamic
phase of septic shock, according to Dana Jundt,
MSN, C-PNP?

A. Capillary refill is near normal and peripheral pulses
are easily palpated.

B. Altered mentation and lethargy.
C. Pale mottled skin.
D. Weak, thready pulse. 

Answers: 1. C; 2. D; 3. A; 4. A. 

To reproduce any part of this newsletter for
promotional purposes, please contact:
Stephen Vance
Phone: (800) 688-2421, ext. 5511
Fax: (800) 284-3291
Email: stephen.vance@ahcmedia.com
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Atlanta, GA 30305 USA

To reproduce any part of AHC newsletters for
educational purposes, please contact:
The Copyright Clearance Center for permission
Email: info@copyright.com
Website: www.copyright.com
Phone: (978) 750-8400
Fax: (978) 646-8600
Address: Copyright Clearance Center

222 Rosewood Drive
Danvers, MA 01923 USA

Barbara Weintraub
RN, MPH, MSN

Manager
Pediatric Emergency Services 

Northwest Community Hospital
Arlington Heights, IL



Dear ED Nursing Subscriber:

This issue of your newsletter marks the start of a new continuing nursing education
(CNE) semester and provides us with an opportunity to review the procedures. 

ED Nursing, sponsored by AHC Media LLC, provides you with evidence-based infor-
mation and best practices that help you make informed decisions concerning treatment
options and management practices. Our intent is the same as yours: The best possible
patient care.  

The objectives of ED Nursing are to:
o identify clinical, regulatory, or social issues relating to ED nursing;
o describe how those issues affect nursing service delivery; and
o integrate practical solutions to problems and information into the ED nurse’s 

daily practices, according to advice from nationally recognized experts. 

Each issue of your newsletter contains questions relating to the information provided in
that issue. After reading the issue, answer the questions at the end of the issue to the
best of your ability. You then can compare your answers against the correct answers
provided in an answer key in the newsletter. If any of your answers were incorrect,
please refer back to the source material to clarify any misunderstanding. 

At the end of each semester, you will receive an evaluation form to complete and
return in an envelope we will provide. Please make sure you sign the attestation verify-
ing that you have completed the activity as designed. Once we have received your
completed evaluation form, we will mail you a letter of credit. This activity is valid 24
months from the date of publication. The target audience for this activity is emergency
nurses and other providers.

If you have any questions about the process, please call us at (800) 688-2421 or out-
side the United States at (404) 262-5476. You also can fax us at (800) 284-3291 or out-
side the United States at (404) 262-5560. You also can e-mail us at: customerservice@
ahcmedia.com.

On behalf of AHC Media, we thank you for your trust and look forward to a continu-
ing education partnership.

Sincerely,

Brenda L. Mooney
Senior Vice-President/Group Publisher
AHC Media LLC
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