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AN EVIDENCE-BASED GUIDELINE FOR PEDIATRIC PREHOSPITAL SEIZURE
MANAGEMENT USING GRADE METHODOLOGY

Manish I. Shah, MD, Charles G. Macias, MD, MPH, Peter S. Dayan, MD, MSc, Tasmeen S. Weik,
DrPh, MPH, Kathleen M. Brown, MD, Susan M. Fuchs, MD, Mary E. Fallat, MD,
Joseph L. Wright, MD, MPH, Eddy S. Lang, MDCM, CCFP (EM)

ABSTRACT

Objective. The objective of this guideline is to recommend
evidence-based practices for timely prehospital pediatric
seizure cessation while avoiding respiratory depression and
seizure recurrence. Methods. A multidisciplinary panel was
chosen based on expertise in pediatric emergency medicine,
prehospital medicine, and/or evidence-based guideline de-
velopment. The panel followed the National Prehospital EBG
Model using the GRADE methodology to formulate ques-
tions, retrieve evidence, appraise the evidence, and formu-
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late recommendations. The panel members initially searched
the literature in 2009 and updated their searches in 2012. The
panel finalized a draft of a patient care algorithm in 2012 that
was presented to stakeholder organizations to gather feed-
back for necessary revisions. Results. Five strong and ten
weak recommendations emerged from the process; all but
one was supported by low or very low quality evidence. The
panel sought to ensure that the recommendations promoted
timely seizure cessation while avoiding respiratory depres-
sion and seizure recurrence. The panel recommended that
all patients in an active seizure have capillary blood glu-
cose checked and be treated with intravenous (IV) dextrose
or intramuscular (IM) glucagon if <60 mg/dL (3 mmol/L).
The panel also recommended that non-IV routes (buccal, IM,
or intranasal) of benzodiazepines (0.2 mg/kg) be used as
first-line therapy for status epilepticus, rather than the rectal
route. Conclusions. Using GRADE methodology, we have
developed a pediatric seizure guideline that emphasizes the
role of capillary blood glucometry and the use of buccal,
IM, or intranasal benzodiazepines over IV or rectal routes.
Future research is needed to compare the effectiveness and
safety of these medication routes. Key words: clinical
practice guideline; evidence-based medicine; prehospital
care; seizure; status epilepticus

PREHOSPITAL EMERGENCY CARE 2014;18(Suppl 1):15-24

BACKGROUND

Pediatric seizures are a high-incidence condition in the
prehospital setting, and the potential morbidity and
mortality of poorly managed seizures and their seque-
lae can be substantial if not rapidly treated.! Pediatric
prehospital seizure management is characterized by
variability in care related to providers’ infrequent
exposure to children, difficulty maintaining skills,
and limited knowledge of pediatrics.>™® Prehospital
providers may have more difficulty in rapidly ob-
taining intravenous (IV) access in children relative to
adults,”!1? and the stress of managing critically ill chil-
dren poses an added challenge.'"'> While high quality
studies are available to guide the management of adult
patients with seizures in the prehospital setting,!?1?
more research is needed to guide the practice of pedi-
atric seizure management in the prehospital setting.'*

The Institute of Medicine (IOM) and the Na-
tional Emergency Medical Services (EMS) Research
Agenda emphasize the importance of evidence-based
guidelines (EBG) to provide systematic aids for
making complex medical decisions throughout the
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health-care continuum, with the potential to enhance
health-care quality and outcomes.!P:<d:16.17 How-
ever, a review of ten sample statewide protocols for
seizure management by the investigator group found
substantial overall variation in practice, in terms of
both medication selection and mode of administration.
Given the high incidence, potential morbidity, and
wide practice variation associated with pediatric pre-
hospital seizures, there is a need for an evidence-based
guideline to inform management.

Using the GRADE (Grades of Recommendation, As-
sessment, Development, and Evaluation) methodol-
ogy, the National Highway Traffic Safety Administra-
tion (NHTSA) and the Emergency Medical Services for
Children (EMSC) Program at the Health Resources Ser-
vices Administration (HRSA) pilot tested the National
Prehospital EBG Model for the development of a pedi-
atric seizure guideline.!¢1

OBJECTIVE

The objective of this guideline is to recommend
evidence-based practices for timely prehospital pedi-
atric seizure cessation while avoiding respiratory de-
pression and seizure recurrence.

SCOPE

This guideline applies to children for whom EMS
personnel witness, either upon scene arrival or dur-
ing prehospital transport, what they believe to be a
seizure, defined as an episode of unresponsiveness
with or without fever that is associated with one or
more of the following: eye deviation, focal or gen-
eralized tonic or clonic movements, or loss of bowel
or bladder control. The panel created the guideline
with the assumption that this description of a patient’s
seizure meets the time and/or frequency requirement
for the definition of status epilepticus. It excludes pa-
tients whose seizure is presumed to be due to trauma.

INTERPRETATION

This guideline was developed using GRADE method-
ology and contains both strong and weak recommen-
dations. According to the GRADE paradigm, the im-
plication of a strong recommendation is that it should
be adopted in policies and protocols in most settings
covered by the scope of the guideline. When the evi-
dence base is suboptimal the GRADE process does not
restrict the formulation of recommendations, rather
it provides a transparent and standardized method
for identifying limitations to the reader. In the case
of weak recommendations based on very low or low
quality evidence, the reader is alerted to the lack of ev-
idence, can follow along with the decision-making ra-
tionale, and can understand the values and preferences
that contributed to the strength of each recommenda-
tion. This in turn could help policy makers appropri-

ately adapt weak recommendations to their system,
based on differing regional values and preferences.

None of the recommendations were made in the to-
tal absence of evidence.

METHODS

Further details on the methods used to generate this
EBG may be found in a separate publication.?!® This
project was the first of two major initiatives to test
the National Prehospital EBG Model approved by the
Federal Interagency Committee on EMS (FICEMS) and
the National EMS Advisory Council (NEMSAC) for
the development, implementation, and evaluation of
prehospital EBGs."” A core working group from the
NHTSA Office of EMS, EMSC Federal Project Of-
fice, EMSC National Resource Center, and the EBG
National Steering Committee used a consensus-based
process to select EBG panel members who were in
the original IOM study group, members of NEMSAC,
or EMSC grantees. Panel members were also chosen
based on expertise in one or more of the following ar-
eas: pediatric emergency medicine (PEM), prehospital
medicine, and/or evidence-based guideline develop-
ment; the panel consisted of physicians, prehospital
providers, and EMS researchers.

The panel used a face-to-face, modified Delphi tech-
nique to achieve consensus on all decisions. In March
2009, the EBG panel chose seizures as the clinical con-
dition of focus due to its high incidence with risk of
morbidity and/or mortality, the presence of evidence
to inform diagnostic and therapeutic options, and per-
sistent practice variation. An evidence-based medicine
specialist trained the panel in the GRADE method-
ology for appraisal of a body of literature.'®™?! The
panel reached consensus on clinical questions framed
in PICO (patient, intervention, comparison, outcome)
format (Figure 1), which were then assigned to indi-
vidual panel members for evidence retrieval and ap-
praisal, followed by formulation of recommendations.

The scope of the evidence base drawn from the lit-
erature searches led to refinements or derivative PICO
questions that more clearly represented the intent and
full range of the original question (see Appendix A,
available online); the derivative questions were also re-
viewed and approved by the panel. The panel updated
and recorded their search terms and results in 2012 in
order to identify relevant literature that had been pub-
lished in the interim.

Each panelist created GRADE tables (evidence
profiles) and drafted recommendations pertinent to
his/her PICO question with proposals for strength of
recommendation (strong or weak) and strength of the
evidence (high, moderate, low, or very low). The panel
reached consensus on the evidence quality, the prioriti-
zation of patient-centered outcomes, and the explicitly
specified values and preferences; this helped the panel
to reach consensus on the recommendations and their
strength.!?
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[ Pediatric Nontraumatic Seizures ]

Recurrent seizure
while on scene or
in transport?

Actively geizing on
EMS arrival?

Seizure resolved

< 60 mg/dU
(3 mmol/L

Check capillary blood glucose”'

Give IV dextrose (0.5g/kg) (max = 25g)
OR
IM glucagon (0.02 mg/kg) (max = 1mg)

l 2 60 mg/dL (3 mmol/L)

Administer midazolam for seizure management (buccal,
IN, IM) (0.2mg/kg)“

Ongoing seizure

Expected long
transport time?

Consider obtaining IV/10
access if indicated for other
reasons.”

Monitor and transport.
Consider calling medical
direction for further
instructions.

Continuing (=5 min) or
recurrent seizure?
(on scenefin transport)

¥

Yes

2™ dose of a
No IV access present:
*  Buccal/IN/IM midazolam 0.2 mg/kg OR
IV access present;
* IV midazolam [0.1mg/kg over 30 sec) OR
* IV lorazepam (0.1mg/kg over 30 sec) OR
* IV diazepam (0.1mg/kg over 30 sec)

No Continuing or

recurrent seizure?

Yes

Suggest calling online medical control. ™
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FIGURE 1. Patient care algorithm for an evidence-based guideline for pediatric prehospital seizure management.

The panel drafted a patient care algorithm, which
was subsequently approved and presented to stake-
holders at the National Association of State EMS Of-
ficials (NASEMSO), FICEMS, NEMSAC, and the CDC
Helicopter EMS (HEMS) Working Group. These or-
ganizations provided broad feedback, informing both
this and subsequent implementation projects that ap-
plied the National Prehospital EBG Model. The up-
dated literature searches for each PICO question, led to
EBG revisions in several recommendations and modi-
fication of the algorithm, resulting in the need for the
group to achieve consensus again in July 2012. In addi-
tion, the revised algorithm and recommendations were
presented to the Pediatric Emergency Medicine Advi-
sory Committee (PEMAC) of the Maryland Institute
for EMS Systems, a statewide EMS oversight agency.

RECOMMENDATIONS
Values and Preferences

Timely and safe care is imperative in prehospital
seizure management; thus the panel sought to ensure

that the recommendations promoted timely seizure
cessation while avoiding respiratory depression and
seizure recurrence. In addition, prompt transport and
minimizing scene time were also deemed to be impor-
tant patient outcomes contributing to an understand-
ing of values and preferences.

With respect to the EMS agencies, personnel, and
health-care systems at large, minimizing cost to
individual EMS agencies was taken into account
in development of this prehospital guideline. Since
many EMS agencies utilize a tiered dispatch approach,
consideration of the scope of practice of both basic
life support (BLS) and advanced life support (ALS)
providers was also important to the panel. The panel
attempted to factor in EMS provider preferences for
ease of use of certain routes of medication, while
also making recommendations that could be easily
followed in a protocol algorithm format. Though the
evidence quality may have been low or very low in
many instances, the potential risks and harms were
compelling in some cases and led the panel to make
some strong recommendations.
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Procedures: Glucometry

Recommendation #1:

We suggest that children with convulsive status
epilepticus in the prehospital setting should have
glucometry performed to assess for hypoglycemia,
especially if they have diabetes.

Evidence quality: Very low

Recommendation strength: Weak

Remarks: Glucometry in the pediatric prehospi-
tal patients has been successfully assessed by
emergency medical technician (EMT)-basics, and
abnormal results frequently prompt prehospital
intervention.?? The relatively low cost of the proce-
dure, with respect to the potential delay in care or
harm for not checking it, contributed to the recom-
mendation. The guideline committee believed that
there was benefit in systematically screening all seiz-
ing children for hypoglycemia, since the risks in-
volved were minimal.

Recommendation #2:

We suggest that children with prehospital seizures
should have blood glucose checked from a capillary
source; a venous check would be a less preferred al-
ternative to assess for hypoglycemia.

Evidence quality: Low

Recommendation strength: Weak

Remarks: It is noted that the correlation between
bedside capillary and venous lab glucose tests is dis-
cordant based on various studies.”>™2¢ Adults in the
intensive care setting with poor perfusion are espe-
cially prone to have differing results between bed-
side capillary glucometry and venous lab glucose
tests.”:? In addition, venous samples may under-
estimate hypoglycemia.?” Despite these limitations,
the recommendation is supported by knowledge
that the assessment of hypoglycemia by prehospi-
tal providers has 91% sensitivity and 92% specificity
when compared to lab values in the hospital.?®

Recommendation #3:

We recommend that children with prehospital hy-
poglycemia (glucose <60 mg/dL or <3 mmol/L)
should be treated with either intravenous (IV) dex-
trose or intramuscular (IM) glucagon.

Evidence quality: Low

Recommendation strength: Strong

Remarks: The use of prehospital protocols for
seizures recommending IM glucagon or IV glucose
for treatment of hypoglycemia is associated with de-
creased mortality.>>?* Additionally, the treatment of
prehospital hypoglycemia has been demonstrated to
be safe.?30:31

Recommendation #4:

We suggest that patients found to be hypoglycemic
in the setting of a prehospital seizure should be
transported to an emergency department, regardless
of whether they return to baseline mental status af-
ter treatment.

Evidence quality: Low

Recommendation strength: Weak

Remarks: Even when treated in the prehospital set-
ting, hypoglycemia, whose etiology is not entirely
certain, can recur.’? Therefore, most children found
to be hypoglycemic in the prehospital setting should
be transported to an emergency department, regard-
less of whether they return to baseline mental status
after treatment.®

Procedures: IV Access

Recommendation #5:

We recommend that for children who are post-ictal
upon arrival of EMS personnel in the prehospital
setting, IV placement is not necessary if transport
time is short, since alternative routes for administra-
tion of anticonvulsants should be utilized. If trans-
port time is expected to be long, either precaution-
ary IV or intraosseous (IO) needle placement may
be considered as it may be useful for other aspects
of patient care.

Evidence quality: Low

Recommendation strength: Strong

Remarks: The need to obtain and use IVs for
seizure control appears to be very uncommon, be-
cause a large majority of seizures stop before EMS
arrives®3* or access is established. Therefore, few
patients with seizures actually benefit from vascu-
lar access.*3 Additionally, alternative routes of an-
ticonvulsant administration may be more efficient
and as effective. Despite the relatively low complica-
tion rate, the panel recommendations were based on
the essential considerations of minimizing unneces-
sary procedures, the ease of administration of non-
IV therapies by prehospital providers, and avoid-
ance of prolonged scene time.

For long transports in which multiple doses of anticon-
vulsants, IV fluids, and/or other medications may be
needed, IV or 1O placement may be considered. Data
demonstrate that ALS crews have a reasonable suc-
cess rate in obtaining peripheral venous access on pa-
tients of all ages,®* %" with a relatively low complica-
tion rate.*! IO access is a good means of vascular access
if it is absolutely needed,*? also with a relatively low
complication rate.*””#* However, IV access may delay
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treatment and prolong scene time.*® Skill in obtaining
IV and IO access can improve with simulation,**#” and
providers may benefit from continuing education for
skill maintenance.

Recommendation #6:

We suggest that prehospital seizure management in
children does not require IV placement to minimize
seizure recurrence or adverse events.

Evidence quality: Low

Recommendation strength: Weak

Remarks: Studies show variable results for the rate
of seizure recurrence with IV versus other routes of
delivery of benzodiazepines.!®#™ The evidence
suggests that the rate of adverse events, including
respiratory depression, is similar with either IV
or alternative routes of delivery of benzodiaze-
pines.!3:517% Thus, placing an IV to deliver anti-
convulsant therapy does not seem to confer greater
safety. The effectiveness of non-IV routes and
limiting the prolonged scene time associated with
obtaining IV access drove this recommendation.

19

to treat with a benzodiazepine to seizure cessation is
equivalent or less when alternative routes are used.
Specifically, this has been shown for midazolam when
delivered by the IM, IN, or buccal routes.!3:55:57759.61

Therapy: Non-IV vs. Non-IV Treatment

Recommendation #8:

We recommend buccal midazolam over rectal (PR)
diazepam for prehospital seizure cessation and con-
trol.

Evidence quality: Low

Recommendation strength: Strong

Remarks: Recently, two well-designed and well-
executed randomized trials have suggested that the
administration of buccal midazolam leads to more
frequent seizure cessation than rectal (PR) diaze-
pam.®*-¢! Comparatively, buccal midazolam also re-
sulted in a greater reduction in the likelihood of
seizure recurrence 1 hour after administration, with
no difference in respiratory arrest or depression.

Therapy: IV vs. Non-IV Treatment

Recommendation #7:

We recommend that prehospital protocols for
seizure management in children utilize alternative
(non-1V) routes of drug administration as first-line
therapy for treating children with status epilepticus.

Evidence quality: Moderate

Recommendation strength: Strong

Remarks: The evidence supports the use of alter-
native routes of administration as first-line ther-
apy based on demonstrated equivalence or non-
inferiority from randomized trials and prospec-
tive cohorts comparing IV vs. alternative routes
of benzodiazepines used for patients in status
epilepticus.!3-51753:5757 One recent large multicenter
study of children and adults with seizures treated
in the prehospital setting demonstrated that intra-
muscular (IM) midazolam was not inferior to IV di-
azepam in terminating seizures prior to arrival in
the emergency department.’?

Several authors have also assessed the time to seizure
termination with IV vs. alternative routes of medica-
tion (intranasal (IN), IM, and buccal).!3:51:53:55.38.59 I
general, investigators have shown that while benzo-
diazepines delivered via an IV have a more rapid on-
set of action from dose delivery to seizure cessation,
a greater amount of time is required to place the IV
than to deliver the therapy by non-IV routes.!3-5:59:60.61
Therefore, the total amount of time from the decision

Recommendation #9:
We suggest IM midazolam over PR diazepam for
prehospital seizure cessation and control.

Evidence quality: Very low

Recommendation strength: Weak

Remarks: Relative to the evidence for buccal mida-
zolam, weaker evidence from one study suggests
that IM/PR midazolam provides similar efficacy to
IV/PR diazepam; however, subgroup analysis di-
rectly comparing IM midazolam and PR diazepam
was not conducted.®? We identified no other studies
of higher quality that compare IM and rectal benzo-
diazepines.

Recommendation #10:

We suggest intranasal (IN) midazolam over PR di-
azepam for prehospital seizure cessation and con-
trol.

Evidence quality: Very low

Recommendation strength: Weak

Remarks: Relative to the evidence for buccal mida-
zolam, weaker but consistent evidence also suggests
that intranasal (IN) midazolam may improve out-
comes compared to rectal diazepam.®¥¢

For recommendations #8-10: The recommendations
for buccal, IN, and IM routes rather than PR were
based both on efficacy data and anticipated parent and
provider preference for these routes rather than PR.
Each recommendation is distinctly stated, since the
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evidence quality and the recommendation strength is
uniquely based on the evidence comparing only two
routes at a time, rather than an aggregate of the ev-
idence comparing rectal to all other routes. The effi-
cacy data to support buccal midazolam administration
are the strongest. Algorithm simplicity for implemen-
tation, as opposed to comparative data from research,
drove the recommendation to use a consistent dose of
0.2 mg/kg for any of these routes. There are currently
no published studies comparing these specific alterna-
tive routes of delivering midazolam with each other.

Therapy: IV vs. IV Treatment

Recommendation #11:

We suggest IV diazepam, midazolam, or lorazepam
as equivalent therapeutic options when IV benzodi-
azepines are administered.

Evidence quality: Very low

Recommendation strength: Weak

Remarks: There is no apparent difference in effi-
cacy between IV midazolam and IV diazepam in
terms of time to seizure cessation. The data are
largely not from the prehospital setting, with stud-
ies demonstrating >90% seizure resolution with ei-
ther medication.>®:%7%8 Intravenous lorazepam has
been compared to IV diazepam in a pediatric acci-
dent and emergency department, with similar effi-
cacy.

Though data are limited, IV midazolam has been re-
ported to have slightly higher rates of respiratory de-
pression than diazepam. However, studies have had
small sample sizes, resulting in imprecise estimates of
respiratory depression. The available data describe res-
piratory depression from IV benzodiazepines in fewer
than 20% of patients with much lower rates of resultant
intubation.®%-71

Recommendation #12:
We suggest a dose of 0.05-0.1 mg/kg for IV di-
azepam (rate unknown).

Evidence quality: Low

Recommendation strength: Strong

Remarks: One prehospital study demonstrated that
a dose of 0.05-0.1 mg/kg IV or PR diazepam had
similar efficacy but less respiratory depression than
0.2-0.5 mg/kg of IV or PR diazepam.”® A small pre-
hospital study also demonstrated that mean doses
of 0.2 mg/kg of IV diazepam resulted in more
respiratory depression than a mean rectal dose of
0.6 mg/kg.”!

Recommendation #13:
We suggest a dose of 0.05-0.1 mg/kg over 15-30 sec-
onds for IV lorazepam.

Evidence quality: Low

Recommendation strength: Weak

Remarks: Intravenous lorazepam (0.05-0.1 mg/kg
over 15-30 seconds) has been compared to IV di-
azepam (0.3-0.4 mg/kg over 15-30 seconds) in a
pediatric accident and emergency department, with
similar efficacy and less respiratory depression.”
Another study found no increase in respiratory de-
pression using IV lorazepam 0.1 mg/kg when com-
pared to IV diazepam 0.2 mg/kg.”® Studies in adults
also found no difference in respiratory depression
when comparing 2 mg IV lorazepam to 10 mg IV
diazepam.”*”> Intravenous lorazepam at a dose of
0.05-0.1 mg/kg over 15-30 seconds, appears to be
efficacious and safe for the termination of pedi-
atric seizures without an increase in adverse side
effects.

Recommendation #14:
We suggest a dose of 0.1 mg/kg for IV midazolam
(rate unknown).

Evidence quality: Very low

Recommendation strength: Weak

Remarks: One study demonstrated that midazo-
lam (both IV 0.1 mg/kg and IM 0.15 mg/kg) re-
sulted in similar efficacy with less apnea than di-
azepam (IV 0.1 mg/kg and PR 0.5 mg/kg), but
the rate of administration and whether one route
accounted for more apnea than the other was not
reported.®®

For recommendations #12-14, each recommenda-
tion is distinctly stated, since the evidence quality
and the recommendation strength is uniquely based
on the evidence comparing differing doses of a
single medication, rather than an aggregate of the
evidence comparing doses for all three benzodi-
azepines noted. Simplicity of the algorithm, no clear
increase in efficacy with higher doses, and higher
rates of respiratory depression at higher doses drove
the recommendation to use a consistent dose and
rate of 0.1 mg/kg over 30 seconds for all three IV
benzodiazepines (midazolam, lorazepam, diazepam)
reviewed.
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Medical Direction

Recommendation #15:

We suggest that in children with convulsive sta-
tus epilepticus requiring medication management
in the prehospital setting, trained prehospital per-
sonnel should be allowed to administer medication
without online medical direction.

Evidence quality: Very low

Recommendation strength: Weak

Remarks: There are few studies in the prehospi-
tal setting comparing the relative effectiveness and
safety of offline medical direction to online med-
ical direction for most conditions, including the
treatment of pediatric seizures. The literature gen-
erally supports the use of offline medical direc-
tion in the form of written protocols to guide treat-
ment by trained personnel. There is no literature
that supports the need for online medical direc-
tion for medication management of a seizing pe-
diatric patient. The literature favoring online med-
ical direction’®”” acknowledged that prehospital
providers infrequently made errors using offline
protocols and infrequently failed to carry out orders
already recommended in offline protocols.

DISCUSSION

This is the first use of the GRADE framework, of which
we are aware, to develop an EBG for prehospital care.
It is also the first attempt at testing a national model of
guideline development that seeks to integrate evidence
into standardized protocols for EMS providers. The
scope of the project was guideline development us-
ing the Prehospital EBG Model Process; implementa-
tion and outcomes assessment were beyond the scope
of this project. Although the vast majority of evidence
was of low or very low quality, the GRADE methodol-
ogy facilitated the explicit combination of the available
evidence with consensus-derived patient and provider
preference considerations in order to provide transpar-
ent recommendations.”® As expected, we found few
relevant or higher quality studies conducted in the
prehospital setting of seizure management in children,
leading to a consistent “indirectness” of the available
evidence and the need to rely mainly on emergency
department-based studies or prehospital studies con-
ducted on mainly adult patients. The result of this low
quality evidence and indirectness led to a predom-
inance of weak recommendations. The methodology
used, however, aided the creation of a user-friendly
management algorithm based on the best available ev-
idence that will enable individual EMS agencies to
openly discuss the recommendations of each step and
tailor the implementation of the scheme to their local
or regional circumstances.
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The recommendations presented address controver-
sies in the prehospital management of children with
ongoing nontraumatic seizures, including the use of
glucometry to check for hypoglycemia, the specific
anti-epileptic medication to use, and the preferred
route of administration. Hypoglycemia is the under-
lying etiology of convulsive status epilepticus in chil-
dren in approximately 1-6% of cases.”% Our recom-
mendations for use of glucometry were based on the
limited evidence suggesting that glucometry can be
validly and reliably performed in the prehospital set-
ting and that treatment of hypoglycemia leads to de-
creased mortality.?>3> For children with seizures, no
comparative data exist to determine whether the as-
sessment of glucometry is preferred rather than em-
piric therapy for hypoglycemia.

Since prehospital providers frequently encounter a
child who requires antiepileptic medication when dis-
patched for a pediatric seizure, the dilemma for med-
ical directors in designing a seizure protocol lies in
which specific medication(s) to use and via what
route. The available evidence suggests that admin-
istration of benzodiazepines by nonparenteral routes
leads to more rapid seizure cessation compared to
the IV route, in large part because IV access can
be time-consuming.*® Importantly, recent ED-based
studies favor the use of buccal, intranasal, and IM
midazolam rather than the most commonly used rectal
diazepam, although further head-to-head comparisons
are necessary.*2 77

While the work described herein represents a sys-
tematic approach to the development of an EBG ap-
plicable to one pediatric prehospital condition (i.e., sta-
tus epilepticus), development of a guideline represents
only part of the challenge in improving outcomes of
care. Local and regional protocols that emerge from
this guideline would allow an assessment of real-
world application. In the absence of strategies for ac-
tive dissemination of the guideline and tailoring to
context, the evidence from the individual studies used
to create this guideline may take over a decade to
be translated into practice, without guarantee of an
aggregate approach that aligns the science with care
delivery.®! Implementation of the EBG through local
protocols could form the shared baselines from which
training of prehospital providers, standardization of
supplies, and strategies for evaluation of outcomes can
be undertaken.

Furthermore, it is important to note that the cre-
ation of this guideline was an iterative process, with
guideline refinement over time to arrive at a more
complete and up-to-date product. Indeed, this pro-
cess highlighted the need for a plan to periodically
update the evidence and recommendations. Addition-
ally, the development of this guideline required a sub-
stantial commitment and hinged upon a large amount
of experiential and fundamental knowledge from its
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participants, illustrating the importance of using a sys-
tematic approach such as GRADE and the need for
large organizations (health-care systems/networks)
and national/international agencies (e.g., U.S. Preven-
tative Services Task Force) to take on these efforts. The
steering committee for the FICEMS Technical Work-
ing Group oversaw the development of the National
Prehospital EBG Model.'” Central organizations will
become critically important to effective cataloging of
EBGs, iterative completion of updates, dissemination
of template protocols for local application, and defin-
ing best practices for implementation and outcomes as-
sessment. The selection of future topics by other local,
regional, or national organizations would ideally ad-
dress issues in pediatric prehospital care based on cri-
teria of high incidence, large resource consumption, as-
sociated morbidity and mortality, and known variation
in practice.®?

LIMITATIONS

Although we used the GRADE framework, there are
limitations to the specific approach we took to de-
velop the seizure guideline. The selected panel had
many PEM physicians and proportionally fewer EMS
physicians and prehospital providers; no neurologists
or parent representatives participated in the initial
guideline creation. The lack of multiple randomized
trials prevented the creation or evaluation of system-
atic reviews or meta-analyses to assess each PICO
question. However, research specialists used standard-
ized search terms in both the 2009 and 2012 liter-
ature searches to maximize consistency in the evi-
dence retrieval process. Additionally, we neither con-
ducted any data pooling to provide summary effect
estimates nor performed any interobserver reliability
assessments of study validity. Further, the preferences
used in the guideline were consensus-derived from the
study group, without the conduct of formal assess-
ments of parents and prehospital providers. In addi-
tion, the pilot nature of this process required several
years to obtain stakeholder and federal agency feed-
back, thus necessitating the updated literature search
and guideline revision prior to initial publication. De-
velopment of this seizure EBG did not employ the
last two steps of the National Prehospital EBG Model,
which focus on implementation and evaluation of the
protocol’s impact on patient and systems-centered out-
comes. Future iterations of this guideline would be
strengthened by such enhanced methodology.

CONCLUSIONS

Using the National Prehospital EBG Model and
GRADE methodology, we have developed a pediatric
seizure guideline that emphasizes the routine assess-
ment of capillary blood glucometry and the use of

buccal, IM, or intranasal benzodiazepines over IV or
rectal routes for seizure cessation. This guideline can
be customized by EMS agencies to develop local offline
protocols for care. Guideline implementation and eval-
uation of its impact on patient and systems-centered
outcomes are important next steps for this pilot work.
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