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PREHOSPITAL DRUG ASSISTED AIRWAY MANAGEMENT: AN NAEMSP
PosITION STATEMENT AND RESOURCE DOCUMENT

Jeffrey L. Jarvis @, John W. Lyng

, Brian L. Miller, Michael C. Perlmutter @,

Heidi Abraham, and Ritu Sahni

ABSTRACT

Airway management is a critical intervention for patients
with airway compromise, respiratory failure, and cardiac
arrest. Many EMS agencies use drug-assisted airway man-
agement (DAAM) - the administration of sedatives alone
or in combination with neuromuscular blockers - to facili-
tate advanced airway placement in patients with airway
compromise or impending respiratory failure who also
have altered mental status, agitation, or intact protective
airway reflexes. While DAAM provides several benefits
including improving laryngoscopy and making insertion
of endotracheal tubes and supraglottic airways easier,
DAAM also carries important risks.
NAEMSP recommends:
e DAAM is an appropriate tool for EMS clinicians

in systems with clear guidelines, sufficient train-

ing, and close EMS physician oversight. DAAM

should not be wused in settings without

adequate resources.
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e EMS physicians should develop clinical guidelines
informed by evidence and oversee the training and
credentialing for safe and effective DAAM.

e DAAM programs should include best practices of
airway management including patient selection,
assessmenct and positioning, preoxygenation strat-
egies including apneic oxygenation, monitoring and
management of physiologic abnormalities, selection
of medications, post-intubation analgesia and sed-
ation, equipment selection, airway confirmation and
monitoring, and rescue airway techniques.

e Post-DAAM airway placement must be con-
firmed and continually monitored with wave-
form capnography.

e EMS clinicians must have the necessary equipment
and training to manage patients with failed
DAAM, including bag mask ventilation, supraglot-
tic airway devices and surgical airway approaches.

e Continuous quality improvement for DAAM
must include assessment of individual and aggre-
gate performance metrics. Where available for
review, continuous physiologic recordings (vital
signs, pulse oximetry, and capnography), audio
and video recordings, and assessment of patient
outcomes should be part of DAAM continuous
quality improvement.

Key words: prehospital; out-of-hospital; airway management;
rapid sequence intubation; rapid sequence airway; delayed
sequence airway; apneic oxygenation; capnography
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INTRODUCTION

In select prehospital patients, efforts to manage the air-
way may be influenced by the presence of protective
airway reflexes or the need to preserve the patient’s
hemodynamic condition. Previously known as drug-
assisted intubation (DAI), drug-assisted airway man-
agement (DAAM) is the technique of using medica-
tions to overcome the body’s protective airway reflexes
to facilitate airway insertion, typically through the indi-
vidual or combined use of sedatives and paralytics.
The most common DAAM technique is rapid
sequence intubation (RSI), the rapid sequential adminis-
tration of both a sedative and a paralytic to accomplish
endotracheal intubation. However, current variations of
DAAM in clinical practice include sedation-assisted
intubation (SAI - the use of a sedative alone to facilitate
intubation), delayed sequence intubation (DSI - initial
administration of a sedative, with delayed administra-
tion of a paralytic to facilitate intubation), and rapid
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sequence airway (RSA — use of a sedative and paralytic
to facilitate rapid supraglottic airway insertion).

While increasingly adopted by EMS agencies to
facilitate intubation and improve first-pass success,
DAAM has also been associated with important
adverse events (1, 2). Ongoing controversies sur-
rounding DAAM include the necessary components
for training and credentialing, optimal approaches
to preoxygenation, medication selection, airway
placement confirmation strategies, and essential
components of quality management. This resource
document summarizes key recommendations for the
deployment of DAAM in the prehospital setting.

SYSTEM AVAILABILITY OF AND PROTOCOLS
FOR DRUG-ASSISTED AIRWAY MANAGEMENT

DAAM is an Appropriate Tool for EMS
Clinicians in Systems with Clear
Guidelines, Sufficient Training, and Close
EMS Physician Oversight. DAAM Should
Not Be Used in Settings without
Adequate Resources.

DAAM is a powerful technique that can potentially
improve patient care by optimizing airway first-pass
success while mitigating physiologic harm from airway
insertion efforts. However, DAAM also entails signifi-
cant risks to patients and training burdens for EMS
agencies. Implementation of DAAM extends beyond
the clinical protocol; it necessitates optimization of the
agency’s entire airway management program. When
deciding whether to implement DAAM, EMS medical
directors must carefully weigh the potential clinical
gains from DAAM against the risks of the procedure,
the training costs to the agency, and the skill set of the
EMS clinicians. EMS medical directors must ensure
commitment from the entire agency leadership to sup-
port the increased budget for proper equipment, train-
ing, and oversight that comes with implementing a
DAAM program. Within this commitment, medical
directors must select appropriate drugs and equipment,
and develop protocols, training, credentialing, and
quality management practices that address all aspects
of the DAAM process.

EMS Physicians Should Develop Clinical
Guidelines Informed by Evidence and
Oversee the Training and Credentialing
for Safe and Effective DAAM.

While there are few randomized trials of DAAM in
the prehospital or hospital setting, there are
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observational data to help inform and guide the
selection of DAAM techniques. Critical decisions
include selection of equipment, techniques, pharma-
cologic agents, and approaches to preoxygenation,
physiologic monitoring, airway confirmation, and
post airway management.

DAAM programs should entail physician-led cre-
dentialing to assure clinician competence in all
aspects of the technique. The concept of credential-
ing in the EMS setting is discussed in detail in the
NAEMSP position statement: Clinical Credentialing of
EMS Providers (3). Initial DAAM credentialing
should include a baseline cognitive and psycho-
motor assessment that covers best practices of
patient selection, positioning, preoxygenation, medi-
cation selection, difficult/failed airway manage-
ment, and post-placement confirmation, analgesia,
and sedation. Credentialing should include direct
observation with scenario-based testing and demon-
stration of proficiency in all of the agency’s avail-
able airway management approaches.

While airway management training in the hospital
setting (for example, the operating room) is often
desired, this is not always available and should not
be considered a requirement for a DAAM program
provided that alternative experiences such as simu-
lations or cadaveric training are included in the pro-
gram and compliance with evidenced-based
performance measures is high. The concept of skill
dilution (where there are more clinicians than pro-
cedural opportunities) is important, but the optimal
balance between the number of clinicians, the num-
ber of encounters, and the need for adequate
resource availability is unknown. Future research is
needed to further inform this topic.

Best PRACTICES

DAAM Programs Should Include Best
Practices of Airway Management
Including Patient Selection, Assessment
and Positioning, Preoxygenation
Strategies Including Apneic Oxygenation,
Monitoring and Management of
Physiologic Abnormalities, Selection of
Medications, Post-Intubation Analgesia
and Sedation, Equipment Selection,
Airway Confirmation and Monitoring,
and Rescue Airway Techniques.

Airway management using DAAM requires psycho-

motor skills, knowledge, and critical thinking that can
be challenging to apply in the prehospital
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environment. Multiple studies in both the emergency
department and EMS settings estimate peri-intubation
cardiac arrest occurs in 1-4% of RSIs, highlighting that
physiologic monitoring and management are critical
aspects of DAAM (4-9).

DAAM presents challenges with airway insertion
because of the rapid and complete loss of protective
airway reflexes and respiratory drive, and the
potential of medications to exacerbate existing
physiologic abnormalities. Therefore, EMS clinicians
must be especially attentive to fundamental ele-
ments of airway management such as patient selec-
tion, preoxygenation, correction of physiologic
abnormalities, medication and equipment selection,
airway placement confirmation and monitoring,
ongoing analgesia and sedation, and availability of
rescue airway techniques.

Patient Selection. While many conditions may lead
to respiratory depression or loss of airway protec-
tion, conditions likely to require DAAM include
stroke, traumatic brain injury (TBI), and respiratory
failure from pulmonary or cardiac disease. There is
conflicting evidence of the effect of DAAM on the
outcomes of patients with these conditions. For
example, data from Fouche et al. suggest that
patients experiencing stroke have worse outcomes
when undergoing DAAM, however several con-
founders may have contributed to this observation,
including the effects of hypoxia, hypotension, and
stroke severity (10). In patients with TBI (11, 12),
Bossers and Davis observed that EMS clinician
experience is associated with improved outcomes
(13, 14). The choice of medications may affect
DAAM TBI outcomes, as evidenced by Bulger et al.
who noted that the use of paralytics was associated
with improved TBI outcomes (15). Finally, multiple
studies by Davis et al. underscore the potential for
DAAM to adversely affect TBI outcomes through
iatrogenic post-intubation hyperventilation (16, 17).
There are limited observational data on the need for
DAAM in patients undergoing resuscitation for car-
diac arrest-associated trismus and currently there is
insufficient evidence to adequately inform this prac-
tice (18).

Difficult Airway Anatomy. One of the salient chal-
lenges of DAAM is achieving rapid successful air-
way placement. Therefore, EMS clinicians should
incorporate strategies to optimize airway insertion
efforts, including the recognition of difficult airway
anatomy. EMS clinicians should be aware of and
prepared to manage difficult airway characteristics
such as extremes of size, neck immobility, restricted
mouth opening, soiled airway, and bleeding
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(19-22).While not absolute contraindications to
DAAM, in select scenarios the risk of complications
may outweigh the potential benefits.

Patient Positioning. Optimization of patient position-
ing is a critical but sometimes overlooked step in pre-
hospital ~airway management. Proper patient
positioning can improve intubating conditions and
prolong safe apnea time, both of which are especially
important in DAAM given the loss of protective air-
way reflexes and spontaneous respiration. Removing
the patient from an environment with limited access
and placing the patient on an elevated stretcher can
improve first-pass success (23). Elevation of the
patient’s head has been associated with better glottic
visualization, higher first-pass success rates, longer
safe apnea times, and fewer complications such as
esophageal intubation, hypoxia, and aspiration
(23-26). Positioning for success of airway management
is equally important in pediatric patients as in adults.
Multiple studies have shown that in children 3 to
8years of age, a "sniffing" position improves laryngo-
scopic view as well as the ability to perform manual
bag-valve-mask ventilation (27-35).

Preoxygenation/Denitrogenation. Peri-intubation hyp-
oxia is common and potentially harmful as it can
lead to hemodynamically significant bradycardia
and cardiac arrest. Multiple observational studies
have demonstrated peri-intubation hypoxia occur-
ring in 36% to 45% of RSIs in both the emergency
department and EMS settings (5, 9, 36, 37).
However, peri-intubation hypoxia is frequently
unrecognized, often because of the combined factors
of transient loss of pulse oximetry data during
intubation and ‘pulse oximetry lag’, ie., delay in
measurement response to changes in blood oxygen
concentration (38—40). For example, Davis et al.
noted that 79% of patients undergoing prehospital
RSI had loss of pulse oximetry data during the peri-
intubation period, most commonly due to inadvert-
ent probe displacement or placement of the probe
distal to blood pressure cuffs (40). In a separate
study, Davis found that the oximetry signal is a lag-
ging indicator of oxygenation status in up to 55% of
RSI cases, leading to inappropriate extubation (38).
Close and continuous monitoring along with appro-
priate preoxygenation can assure recognition of
hypoxia and reduce the effect of pulse oximetry lag.
Efforts to achieve preoxygenation and denitroge-
nation (henceforth referred to simply as preoxygena-
tion) are vital to reducing the risk of peri-intubation
hypoxia (41). Adequate preoxygenation increases
safe apnea time and reduces the risk of peri-intub-
ation hypoxia. A common approach to
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preoxygenation in the emergency setting is to pro-
vide 100% oxygen by non-rebreather mask for at
least 3minutes. In the apneic or hypoventilating
patient, delivery of preoxygenation by bag-valve-
mask may be necessary. While non-rebreather mask
and bag-valve-mask are the most commonly used
modalities for providing preoxygenation, noninvasive
positive pressure ventilation (NIPPV) may be more
effective (42—44). In 30 healthy volunteers undergoing
a 3-minute trial of preoxygenation, Groombridge et al.
observed mean fraction of expired oxygen levels of
0.64 with non-rebreather masks compared with 95%
with NIPPV (44). Baillard found similar results in
intensive care unit patients undergoing intub-
ation (42).

The effectiveness of current prehospital pre-oxy-
genation practices is unknown since there is cur-
rently no prehospital physiologic measurement that
accurately reflects denitrogenation of the lungs. In
the operating room, end-tidal expired oxygen (EtO,)
is used to assess pre-oxygenation; anesthesia prac-
tice uses EtO, values above 90% as an objective
indicator of preoxygenation (41). Emergency depart-
ment studies using EtO, suggest that up to 75% of
patients undergoing RSI may not receive adequate
preoxygenation (9, 45). Incorporating EtO, technol-
ogy in field monitors may improve prehospital pre-
oxygenation, but future research should evaluate its
feasibility and usefulness (41, 46).

Apneic Oxygenation. Apneic oxygenation involves the
use of a nasal cannula to deliver oxygen at “flush”
rates (as high as the regulator will go) during the
intubation attempt. A nasal cannula can be applied
under a tight-fitting NIPPV mask during prepar-
ation without decreasing the efficacy of preoxygena-
tion (47-49). Apneic oxygenation is associated with
decreased peri-intubation hypoxia in the field, emer-
gency department, and intensive care unit (50-54).
Three systematic reviews and meta-analyses con-
firmed improved first-pass success and reduced
peri-intubation desaturation with apneic oxygen-
ation (50, 51, 53). With a targeted bundle of inter-
ventions including head-up positioning, NIPPV
preoxygenation, apneic oxygenation, DSI, and tar-
geted saturation goals, Jarvis et al. reported a reduc-
tion in peri-intubation hypoxia episodes from 44%
to 3.5% (5). EMS clinicians should consider apneic
oxygenation during DAAM.

Management of Physiologic Abnormalities. Physiologic
abnormalities such as hypoxia and hypotension
should be corrected prior to initiation of DAAM
efforts. Failure to do so places patients at risk for
peri-intubation cardiac arrest (6, 55-57). A shock
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index > 0.9 in apparently hemodynamically stable
patients was associated with two-fold increased
odds of peri-intubation hypotension (57). Similarly,
based on an analysis of the National Emergency
Airway Registry, April et al. found that the odds of
peri-intubation cardiac arrest were increased six-fold
with hypotension, three-fold with hypoxia, and
almost two-fold with an inability to properly pre-
pare for intubation (55). Potential interventions
include the rapid infusion of intravenous fluids or,
where appropriate and available, blood products.
The use of vasopressors prior to DAAM may be
appropriate in select hypotensive conditions.

DAAM Medications

DAAM encompasses several strategies that use dif-
ferent types of drugs to facilitate placement of either
an endotracheal tube or a supraglottic airway. The
most common drugs and dosages used for DAAM
in the EMS setting are detailed in Table 1.

Sedatives. While ketamine, etomidate, and midazo-
lam are commonly used sedatives in prehospital
DAAM and the optimal sedative for DAAM is unclear,
evidence suggests that midazolam may be a subopti-
mal choice because of excess hypotension (58, 59).

Ketamine is considered to have minimal effects
on hemodynamics. Recent evidence in patients with
sepsis, however, suggests that hypotension may
occur more frequently with the use of ketamine
compared to other agents (60). Contrasting evidence
suggests no difference in hypotension between keta-
mine and etomidate (61). One potential explanation
for these mixed findings is that patients may have
different hemodynamic responses to ketamine
depending on the pre-intubation shock-index. In
patients induced with ketamine, Miller et al. found
more frequent hypotension in those with a shock
index > 0.9 (26%) than those with lower shock
index (2%) (62). Ketamine was previously consid-
ered detrimental in patients with increased intracra-
nial pressure, intraocular pressure, and underlying
mental illness but recent literature has demonstrated
no meaningful differences in patient-oriented out-
comes (63-66).

Etomidate is also commonly thought to have min-
imal hemodynamic effects. While there is some
observational evidence of post-intubation hypoten-
sion with etomidate, it was transient and not associ-
ated with worse mortality (67). However, in a
randomized controlled trial comparing ketamine
and etomidate for emergency intubation, there was
no difference in adverse events including hypoten-
sion or mortality, but there was a greater incidence
of transient adrenal insufficiency of unclear clinical
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TabLE 1. Common medications used for Drug Assisted Airway Management (DAAM) in the prehospital setting.
Category Drug Common IV dosing Onset of effect Duration of effect Caveats
Sedatives Ketamine 1 and 2mg/kg 30sec 10-20 mins May precipitate hypotension if
shock index >0.9
Etomidate 0.3mg/kg 60 sec 4-10 minutes Concerns for adrenal suppression
up to 30mg especially in sepsis patients
Midazolam 0.1-0.3mg/kg Variable, 15-30 minutes No longer recommended for
60sec to DAAM due to extremely
5 mins variable patient response,
severe respiratory depression,
and hypotension
Paralytics  Succinylcholine 1 and 2mg/kg 45 sec 6-10 mins Can precipitate hyperkalemia in
patients >5days after severe
burn, crush, denervation, or
severe infection.
Can cause malignant
hyperthermia
Rocuronium 1 and 1.2mg/kg 55 sec 45 mins Increased potential for awareness
(at 1.2mg/kg (at 1mg/kg) up to with paralysis if effective post-
dosing) 60-75 mins intubation analgosedation is

(at 1.2mg/kg) not provided

significance (68). Additional studies of single-dose
etomidate for induction in sepsis patients, including
a randomized controlled trial comparing etomidate
to midazolam, found no differences in mortality or
hospital or intensive care unit length of stay (69-71).
There is conflicting evidence regarding the effect of
etomidate or ketamine on first-pass success rates,
though most of the evidence shows there is no dif-
ference in first-pass success when comparing these
drugs (61, 72, 73).

Midazolam has also been used for sedation in RSI
but is not an optimal medication for this purpose.
Midazolam is often significantly underdosed and,
despite this, associated with more peri-intubation
hypotension than either etomidate or ketamine (58,
74, 75). Hypotension with midazolam is likely dose-
dependent (76).

Neuromuscular Blocking Agents (Paralytics). RSI,
RSA, and DSI use a sedative agent paired with a
paralytic to achieve rapid relaxation of protective
airway reflexes and to facilitate insertion of ET tube
or supraglottic airway. Multiple studies have shown
that the use of any paralytic has been associated
with higher first-pass success rates when compared
with sedation-only intubation (1, 77-83). The two
most common agents used in for prehospital RSI are
succinylcholine and rocuronium, however other
agents, such as vecuronium, are used by some agen-
cies. The optimal agent for prehospital DAAM is
unclear. Succinylcholine was initially promoted for
emergency use because its shorter duration of action
would, theoretically, allow for more rapid return of
spontaneous respirations in the case of failed

intubation. Others have argued that the longer dur-
ation of rocuronium is beneficial because it allows
for optimal muscle relaxation, facilitating ventilation
between airway insertion attempts. Succinylcholine
is associated with shorter time to desaturation when
compared with rocuronium (84, 85). There is con-
flicting evidence concerning intubation success and
mortality with succinylcholine and rocuronium (84,
86, 87). If using rocuronium, intubation success is
higher when using larger doses (above 1.2mg/kg)
(88, 89).

Some clinicians have used paralysis without con-
current sedation. In a series of 212 intubations,
Chong et al. found that 18% received long-acting
paralytics without sedation (90). Paralytics should
not be used without sedatives; this practice is asso-
ciated with an increase in unrecognized awareness
during paralysis leading to post-traumatic stress dis-
order, complex phobias, and clinical depression
(91-93). In clinical situations where a patient is
unresponsive but has persistent muscle tone, admin-
istration of sedative medications prior to paralytics
remains a critical action. There is no published evi-
dence to guide whether these sedative drugs should
be given in standard or reduced doses in these sit-
uations, although under-dosing may not sufficiently
mitigate the risk of awareness with paralysis.

Alternatives to RSI

Sedation-Assisted Intubation. SAI is an approach to
DAAM using sedation alone to facilitate airway place-
ment. SAI has been suggested as a safer alternative to
a sedation-plus-paralytic (RSI) combination because it
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allows the patient to continue spontaneously breathing
and protecting his or her own airway. However, SAI
is associated with lower first-pass success rates and
more complications when compared with the com-
bined use of sedatives and paralytics (1, 91, 94-98).
Given its significant associated risks and lower first-
pass success, SAI should be performed only by expert
practitioners in select scenarios in which the risk of
paralysis is greater than the risk of vomiting. In select
clinical scenarios where paralytic use is unsafe, EMS
clinicians should consider supportive airway techni-
ques as an alternative to SAI until arrival at the emer-
gency department.

Rapid Sequence Airway. RSA is an adaptation of RSI
that uses a combination of sedation and paralysis
for the purpose of inserting a supraglottic device
instead of an endotracheal tube (99). This is a useful
practice for EMS agencies that do not have the
resources to safely perform endotracheal intubation,
or for whom supraglottic insertion is a more oper-
ationally feasible approach than RSL

RSA may confer benefits over traditional RSI in
patients who are predicted to be anatomically chal-
lenging to intubate or those whose physiology can-
not be adequately optimized. Though the
hemodynamic effects of the drugs used for RSA
must still be considered and the patient’s physi-
ology optimized as much as possible before per-
forming RSA, the relative speed of RSA compared
to RSI may be of benefit (100). The extra time
needed to perform endotracheal intubation may
lead to more desaturation and hemodynamic
instability. Braude et al. evaluated this in a simu-
lated trauma patient managed by experienced pre-
hospital flight crews and found that crews managed
the patient with RSA 145seconds faster and with
4.8% (90.8% vs 86%) higher peri-intubation oxygen
saturations than with RSI (101).

Delayed Sequence Intubation (DSI). In select situa-
tions, the patient requiring emergent airway man-
agement may be too agitated to cooperate with
preoxygenation efforts. DSI is a modification of
traditional RSI where ketamine is initially given as
the sedative agent to allow for proper preoxygena-
tion while maintaining native respiratory effort
prior to the delayed administration of the paralytic
drug (102, 103). While DSI has shown promising
results in observational studies, future research
efforts are needed to verify its safety and merits
compared with traditional RSI technique.
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Post-DAAM Analgesia and Sedation

Patients undergoing invasive airway management
in the emergency setting must be provided with
ongoing sedation and analgesia; however, such
practice  is  (104-106)commonly  overlooked
(104-106). Paralysis without sedation is associated
with patient discomfort and post-traumatic stress
disorder (92). Lack of post-intubation sedation is
especially common and most concerning when lon-
ger lasting paralytics are used (93).

Equipment Selection

DAAM removes a patient’s protective airway
reflexes and respiratory drive, making rapid and
successful airway placement on the first attempt
even more important. Video laryngoscopy, particu-
larly among low-frequency intubators, has been
associated with improved first-pass success
(107-110). Similarly, use of the bougie, particularly
with direct laryngoscopy, has also been associated
with increased first-pass success (111, 112). These
adjuncts may enhance the safety of DAAM.

CONFIRMATION OF AIRWAY PLACEMENT

Post-DAAM Airway Placement Must Be
Confirmed and Continually Monitored
with Waveform Capnography.

Continuous waveform capnography is the standard of
care and should be considered mandatory for any
DAAM (113, 114). Confirmation of airway placement
in patients undergoing DAAM is particularly import-
ant because traditional approaches to airway place-
ment confirmation (breath sounds, tube condensation,
absence of epigastric sounds) are unreliable (115, 116).
Continuous capnography has been demonstrated to
have higher sensitivity for esophageal intubations
than colorimetric or esophageal detector devices in
low output states like cardiac arrest (117-121) .
Waveform capnography is also much faster at detect-
ing airway displacement than pulse oximetry due to
pulse oximetry lag and the beneficial effects of preoxy-
genation (122, 123). Failure to use waveform capnog-
raphy was associated with 23% esophageal
intubations in one study, while some systems have
eliminated unrecognized misplaced intubations with
consistent capnography use (120).
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MANAGING PATIENTS AFTER
UNsuccessrut DAAM

EMS Clinicians Must Have the Necessary
Equipment and Training to Manage
Patients with Failed DAAM, Including
Supraglottic Airway Devices and Surgical
Airway Approaches.

Even with the use of sedation and paralytics, intub-
ation efforts are often unsuccessful (2). EMS clini-
cians must be prepared to rescue failed intubation
efforts with backup devices (124). Common techni-
ques include bag mask ventilation, supraglottic and
surgical airways (2, 124, 125). Equipment to deploy
these techniques must be immediately available dur-
ing any DAAM, and a plan for when to use them
should be discussed ahead of time. Specific supra-
glottic airway and surgical airway techniques are
discussed in depth in other NAEMSP position state-
ments/resource documents (126, 127).

QuALITY MANAGEMENT OF DAAM

Continuous Quality Improvement for
DAAM Must Include Assessment of
Individual and Aggregate Performance
Metrics. Where Available Continuous
Physiologic Recordings (Vital Signs, Pulse
Oximetry, and Capnography), Audio and
Video Recordings, and Assessment of
Patient Outcomes Should Be Part of
DAAM Continuous Quality Improvement.

Given its complexity and risks, DAAM programs
must be monitored with rigorous quality manage-
ment practices that should include a review of the
patient care record and all biometric data/record-
ings of each DAAM case. Debriefing and live field
observation should be done at every opportunity.
Because the lack of clinical opportunity may result
in cognitive and psychomotor skill decay, quality
management activities require longitudinal efforts to
identify opportunities for performance improve-
ment. Credentialing should also include a process of
periodic cognitive, psychomotor, and affective
reassessment to assure ongoing competence.
Additional detailed discussion of education and
quality management programs focused on airway
management in the EMS setting can be found in
partner documents to this position paper (128-130).
Measurement is an important aspect of quality
improvement, and consistent measurement depends
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on uniform data definitions. NAEMSP’s position
statement on data elements defines an airway
attempt as “passage of the laryngoscope or
advanced airway into the oropharynx” (131).
First-pass success with intubation is an important
measure because it is associated with fewer adverse
events (132, 133). However, first-pass success alone
is not a sufficient measure of successful invasive air-
way management, as it does not account for peri-
intubation hypoxia, hypotension, and other adverse
events. For example, Walker et al. found that 70% of
desaturation events occurred during the first
attempt at intubation even with high rates of first-
pass success (9). A novel metric is the evaluation for
first-pass success without associated hypoxia or
hypotension, also referred to as DASH-1A (defini-
tive airway sans hypoxia/hypotension on first
attempt) (134). Additional research is needed to val-
idate the application and utility of this measure.

CONCLUSION

DAAM programs are an important tool for EMS
clinicians and have the potential to make the inser-
tion of invasive airways easier; however, they have
associated risks. To assure patient safety and to
fully realize these benefits there should be broad
commitment from all EMS leadership, clear clinical
guidelines, adequate equipment, training, credential-
ing and EMS physician oversight, appropriate
patient selection and optimization, and rigorous
quality management practices. Further research is
warranted and ongoing in many of these areas to
inform future best practices.
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