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Emergency physicians frequently administer procedural sedation and analgesia to nonfasted patients;
however, they currently have no specific guidelines to aid them in preprocedural risk stratification. We
assembled a committee of leading emergency physician sedation researchers to develop a consensus-
based clinical practice advisory for this purpose. Our goal was to create a tool to permit emergency
physicians to identify prudent limits of sedation depth and timing in light of fasting status and individual
patient risk factors. The advisory is not intended to assert a legal standard of practice or absolute
requirement. It is expected that emergency physicians will at times appropriately deviate from it according
to individualized judgment and unique clinical circumstances. [Ann Emerg Med. 2007;49:454-461.]
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INTRODUCTION
Background

In an ongoing effort to optimize patient safety during
procedural sedation and analgesia, emergency physicians query
patients about the timing and nature of recent oral intake1,2 and
use this information to estimate the risk of pulmonary
aspiration and to plan sedation depth and timing accordingly.2,3

However, emergency physicians have no specific guidelines
addressing this requisite task. Procedural sedation and analgesia
guidelines from the American College of Emergency Physicians
state: “Recent food intake is not a contraindication for
administering procedural sedation and analgesia, but should be
considered in choosing the timing and target level of sedation.”2

Corresponding guidelines from the American Academy of
Pediatrics4,5 and American Society of Anesthesiologists (ASA)6

are no more specific.

Importance
A consequence of the inherent ambiguity in how to apply

preprocedural fasting information is wide practice variation. At
one end of the spectrum are emergency physicians who
administer procedural sedation and analgesia “without regard to
oral intake,”7,8 whereas at the opposite end are emergency
physicians who have adopted fasting guidelines crafted for
elective operative anesthesia.9-13 Although the former approach
seems unacceptably cavalier, given that aspiration can result in

significant morbidity and even mortality, the latter approach
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denies a substantial number of emergency department (ED)
patients the clear benefits of timely sedation. The emergency
medicine community would benefit from a clearer consensus for
assessment of the risks and benefits of procedural sedation and
analgesia in the nonfasted ED patient.

The ideal mechanism to assist in standardizing practice
would be the development and dissemination of an evidence-
based clinical practice guideline. However, because aspiration is
an extremely rare event (in both procedural sedation and
analgesia and operative anesthesia), research evaluating its risk
factors and potential preventive interventions is prohibitively
difficult. Therefore, large retrospective anesthesia studies from
decades ago will likely remain the primary evidence for
preprocedural risk stratification into the foreseeable future, and
practice guidelines will of necessity remain consensus-based.

Goals
Given the compelling need for specific recommendations to

address presedation fasting in the ED, we created an emergency
medicine–specific clinical practice advisory. Recognizing the
limitations of the published evidence, we augmented the
advisory with expert consensus, a technique that, while
imperfect, represented the only feasible option for this topic.9,14

MATERIALS AND METHODS
We assembled a procedural sedation and analgesia fasting
clinical practice advisory committee by selecting emergency
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physicians who have published substantial original procedural
sedation and analgesia research. We limited our panel to
emergency physicians because the ED is the exclusive focus of
this advisory, because emergency physicians have a widely
accepted leadership role in procedural sedation and
analgesia,15,16 and because of the natural reluctance of
emergency physicians to permit other specialists to dictate
emergency medical practice.17

We searched MEDLINE from 1965 through May 2006
using the search strategy (“pneumonia, aspiration” [MeSH] OR
fasting) AND (sedation OR anesthesia), manually searched the
tables of contents of the leading emergency medicine and
anesthesiology journals (1995 to 2006), and searched the
reference lists of all identified articles for additional relevant
articles. The resulting articles were reviewed by the committee
and their merits debated. A draft advisory was developed using
consensus whenever possible and identifying the absence of
consensus when this occurred.

After completion of this initial phase, the draft advisory was
circulated to 10 widely known experts selected by the
committee for their related original research or for their special
related expertise and perspective. These reviewers included
anesthesiologists, emergency physicians, pediatricians, and
intensivists. The committee analyzed and discussed this expert
feedback and adjusted the recommendations according to its
consensus.

BACKGROUND
Aspiration Pathophysiology

Pulmonary aspiration can be defined as “inhalation of
oropharyngeal or gastric contents into the larynx and lower
respiratory tract.”18 The pathophysiology of aspiration and its
clinical ramifications have been detailed elsewhere3,19; however,
several key findings are summarized here.

It is important to recognize that the tradition of fasting
before elective surgery has minimal scientific support3,9,19,20 and
is instead based on the intuitive recognition that vomiting and
aspiration requires something in the gut. There is insufficient
evidence to associate fasting time, gastric volume, or gastric
acidity with the probability of aspiration.9,14,21,22 Further, the
normal glottis is an imperfect protective barrier, and silent
aspiration occurs regularly during normal sleep and during
general anesthesia despite endotracheal intubation.19 There is
also no evidence to support the frequently repeated supposition
that gastric emptying is delayed by acute stress or anxiety.19,23-26

In studies of ED procedural sedation and analgesia, there is
no evidence that fasting has an impact on the incidence of
complications or outcome,8,27-29 a finding similarly noticed
outside of the ED setting.30-32 Although general anesthesia with
endotracheal intubation is widely suggested as an alternative to
sedation in the nonfasted patient,6 aspiration can still occur
despite this precaution,33 and airway manipulation is a known

precipitant of aspiration.14,19,34
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Status of ED Procedural Sedation and Analgesia
Procedural sedation and analgesia has evolved into a core

competency in emergency medicine and a daily part of ED
practice.35 Emergency physicians possess, by nature of their
residency or fellowship training, the skills necessary to recognize
and manage the most serious adverse events that occur during
moderate, deep, and dissociative sedation. This training does
not guarantee that aspiration can be consistently avoided with
procedural sedation and analgesia, just as rigorous precautions
cannot guarantee that aspiration will not occur with operative
anesthesia.34,36

Procedural sedation and analgesia has permitted emergency
physicians to substantially upgrade their quality of care through
the timely and effective relief of procedural pain and anxiety. In
the past, pediatric laceration repair and fracture reduction were
routinely accomplished through forcible immobilization,
typically with the child crying throughout the procedure while
the parents watched helplessly. Similarly, emergency physicians
would reduce hip dislocations using small doses of diazepam
and morphine, knowing that this inadequate sedation would
result in agonized screams during the procedure and relying on
the benzodiazepine to provide protective amnesia. Timely
procedural sedation and analgesia administration is essential for
many emergency procedures, including cardioversion and
reduction of fractures with vascular compromise.

The widespread promulgation of safe and effective
procedural sedation and analgesia has permitted emergency
medicine to evolve to the point at which appropriate relief of
procedural pain and anxiety is viewed as an ethical imperative. It
is likely that hundreds of thousands (if not millions) of ED
patients have benefited from sedation in the past 2 decades, and
this tremendous positive impact must be respected when
concerns about rare but serious complications such as
pulmonary aspiration are evaluated. Only 1 case of pulmonary
aspiration associated with ED sedation has been reported,37 and
this patient had no adverse outcome. It is, of course, possible
that more cases have occurred but have not been reported. Even
if ED sedation results in occasional occurrences of aspiration
with morbidity or even mortality, the rarity of such an
unfortunate complication must be balanced by the
enormousness of the benefit derived from the current standard
of care.

Overview of Existing Fasting Recommendations in Various
Guidelines

The American College of Emergency Physicians’ sedation
guidelines state: “Recent food intake is not a contraindication
for administering procedural sedation and analgesia, but should
be considered in choosing the timing and target level of
sedation.”2 The American Academy of Pediatrics is no more
specific for children, stating: “There should be an appropriate
interval of fasting before sedation,”4 and “When proper fasting
has not been assured, the increased risks of sedation must be
carefully weighted against its benefits, and the lightest effective

sedation should be used.”5
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The ASA has issued consensus-based guidelines for
preoperative fasting; however, they are limited to “healthy
patients” undergoing “elective procedures,”9 effectively
excluding ED patients. These guidelines stipulate at least 2
hours of fasting for clear liquids, at least 4 hours for breast milk,
and at least 6 hours for solids, cow’s milk, and infant formula.9

In separate guidelines for procedural sedation and analgesia,6

the ASA states: “The literature does not provide sufficient
evidence to test the hypothesis that preprocedure fasting results
in a decreased incidence of adverse outcomes in patients
undergoing either moderate or deep sedation.” Given this lack
of sufficient evidence, the ASA used task force consensus to
conclude that: “In urgent, emergent, or other situations in
which gastric emptying is impaired, the potential for pulmonary
aspiration of gastric contents must be considered in determining
(1) the target level of sedation, (2) whether the procedure
should be delayed, or (3) whether the trachea should be
protected by intubation.”6

EVIDENCE ADDRESSING SPECIFIC CLINICAL
ISSUES
Relative Risk of Aspiration During Procedural Sedation and
Analgesia Versus Operative Anesthesia

Much of the current understanding of aspiration risk is
extrapolated from the general anesthesia literature, wherein the
overall incidence of aspiration is low (1:3,420) and its
subsequent mortality rare (1:125,109).19 There is reason to
believe that aspiration risk with procedural sedation and
analgesia is less likely, for reasons discussed in detail elsewhere.19

A compilation of anecdotal adverse sedation events assembled
by anesthesiologists to evaluate current sedation practices by
other specialists failed to identify a single case of aspiration
outside of the operating room during a 27-year study period.38

Thus, there is insufficient evidence to support the position that
fasting guidelines crafted for operative anesthesia should be
extrapolated to sedation practice.9

Solids Versus Liquids
Clear liquids administered up to 2 hours before surgery do

not adversely affect gastric volume or pH,20,39-44 and
regurgitated clear liquids are likely to represent little risk of
aspiration morbidity.19 Accordingly, ingestion of clear liquids
before procedural sedation and analgesia would appear to pose
minimal risk regardless of volume. Examples of clear liquids
include water, fruit juices without pulp, sodas, clear tea, and
black coffee.9,14 Aspiration of acidic particulate matter or solid
food, on the other hand, is known to result in pulmonary
damage and is thus the primary focus of this advisory.19,34

Sedation Depth
Nondissociative sedation exists as a continuum commonly

divided into stages labeled minimal sedation, moderate sedation,
deep sedation, and general anesthesia.1,15 Airway reflexes are

reliably maintained during minimal and moderate sedation and
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have been widely assumed to be consistently lost during general
anesthesia, suggesting that impairment of airway reflexes occurs
at an undefined threshold between these 2 points. However, this
threshold concept may be too simplistic because “vigorous”45

protective airway reflexes have been observed during both
inhalational46,47 and propofol general anesthesia.45,48

The exact point along the sedation continuum at which
clinically significant airway reflex impairment might occur
remains unclear. It is possible that such risk begins once deep
sedation has been exceeded and increases incrementally through
lighter levels of general anesthesia. On the other hand, perhaps
the sedation “continuum” is not linear or continuous. Rather,
multiple individual factors acting in parallel or in a
discontinuous manner may affect the timing and extent of
blunting of airway reflexes.

Sedation Length
Although the risk of overall complications is known to

increase with the duration of operative anesthesia,49,50 there is
insufficient evidence to implicate extended procedural sedation
and analgesia as a risk factor for aspiration. There is also
insufficient evidence to support any higher aspiration risk with
resedation, ie, a second sedation procedure occurring shortly
after recovery from a first one. In a recent study in children,
implementation of operative fasting guidelines for sedation was
associated with an increased failure rate of the initial sedation,
increased total dose of sedative administered, and prolonged
sedation time.51

Aspiration Risk Factors
Several large studies of operative anesthesia detail risk factors

for aspiration. Predictors include airway difficulties (eg, difficult
intubation, laryngospasm), advanced age (eg, �70 years),
greater underlying illness (ie, higher ASA physical status
classification), and conditions predisposing to gastroesophageal
reflux (eg, esophageal disease, hiatal hernia, peptic ulcer disease,
gastritis, bowel obstruction, ileus, elevated intracranial
pressure).19

Other variables anecdotally implicated in the
past—pregnancy, opioid therapy, obesity, diabetes—do not
appear to be independent predictors of aspiration.52 Children
are probably at no higher risk than adults,53 although evidence
is conflicting.19

Ketamine
Unlike other sedatives ketamine preserves protective airway

reflexes54,55 and there are times where dissociative sedation is
selected over other modalities largely for this specific clinical
benefit. Unfortunately, the ED experience with ketamine in
adults is limited.56,57

Positive Pressure Ventilation
Emergency physicians should, whenever possible, avoid
inducing respiratory depression to the extent where assisted
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ventilation is necessary. Assisted ventilation may insufflate the
stomach and induce emesis when the likelihood of airway reflex
impairment is already higher.

Pharmacologic Pretreatment
There is no evidence that therapeutic prophylaxis (eg,

antacids, histamine antagonists, metoclopramide,
anticholinergics) lowers aspiration risk or improves outcomes,
and such interventions are not recommended preoperatively by
the ASA.9,19

CLINICAL PRACTICE ADVISORY
Focus

This advisory is designed to be applicable to the full
spectrum of ED procedural sedation and analgesia practice,
including all ages and types of patients and levels of procedural
urgency observed in the ED, using the entire sedation
pharmacopoeia.15 This advisory presupposes that all other
aspects of sedation care are administered in accordance with
standard recommendations2,15,16 and that a high level of
vigilance is consistently maintained throughout sedation.

Limitations
The primary limitation of this advisory is the paucity of

evidence on which it is based, requiring the inclusion of
recommendations based largely on committee consensus.

This advisory is not a substitute for physician judgment or
clinical assessment, and it is expected that there will be
situations in which emergency physicians appropriately deviate

Figure Footnotes
a. Higher-risk patients are those with one or more of the following present to a d

● Potential for difficult or prolonged assisted ventilation should an airway com
tracheomalacia, laryngomalacia, history of difficult intubation, congenital an

● Conditions predisposing to esophageal reflux (eg, elevated intracranial pres
obstruction, ileus, tracheo-esophageal fistula)

● Extremes of age (eg, �70 years or �6 months)
● Severe systemic disease with definite functional limitation (ie, ASA physica
● Other clinical findings leading the EP to judge the patient to be at higher th

b. Procedural urgency:
● Emergent (eg, cardioversion for life-threatening dysrhythmia, reduction of m

intractable pain or suffering).
● Urgent (eg, care of dirty wounds and lacerations, animal and human bites,

suspected meningitis, arthrocentesis, neuroimaging for trauma)
● Semi-urgent (eg, care of clean wounds and lacerations, shoulder reduction

examination)
● Non-urgent or elective (eg, non-vegetable foreign body in external auditory c

c. Procedural sedation and analgesia terminology and definitions:
● Minimal sedation (anxiolysis):1,15 A drug-induced state during which patien

coordination may be impaired, ventilatory and cardiovascular functions are
● Moderate sedation (formerly “conscious sedation”):1,15 A drug-induced dep

commands, either alone or accompanied by light tactile stimulation. Reflex
interventions are required to maintain a patent airway, and spontaneous ve

● Dissociative Sedation:15,17 A trance-like cataleptic state induced by the dis
retention of protective airway reflexes, spontaneous respirations, and card

● Deep sedation:1,15 A drug-induced depression of consciousness during wh
painful stimulation. The ability to independently maintain ventilatory functio
and spontaneous ventilation may be inadequate. Cardiovascular function is

● General anesthesia:1,15 A drug-induced loss of consciousness during which
required because of depressed spontaneous ventilation or drug-induced depress
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from the advisory because of unique clinical circumstances of an
individual situation. The advisory is not intended to assert a
legal standard of practice or absolute requirement and cannot be
expected to guarantee any specific outcome. No single
document can rigidly categorize appropriate practice in this
setting; therefore, we offer this as a clinical guide combined with
practical suggestions.

Implementation
We suggest that emergency physicians perform a 4-step

assessment before each sedation. This sequence permits
stratification of presedation aspiration risk and determination of
prudent limits of targeted sedation. The Figure makes specific
recommendations about procedural sedation and analgesia
according to the 4-step assessment described in the following
paragraphs.

Step 1: Assess Patient Risk
Given the lack of evidence to rank the various described

aspiration risk factors relative to one another, the committee
dichotomized patients as either standard risk (no risk factors
present) or higher than standard risk (1 or more risk factors
present to a degree individually or cumulatively judged clinically
important by the treating physician).

Risk factors selected were as follows:
● Potential for difficult or prolonged assisted ventilation

should an airway complication occur (eg, short neck, small
mandible/micrognathia, large tongue, tracheomalacia,

individually or cumulatively judged clinically important by the treating physician:
tion occur (eg, short neck, small mandible/micrognathia, large tongue,
ies of the airway and neck, sleep apnea)
esophageal disease, hiatal hernia, peptic ulcer disease, gastritis, bowel

s 3 or greater)
andard risk (eg, altered level of consciousness, frail appearance)

ly angulated fracture or dislocation with soft tissue or vascular compromise,

ss incision and drainage, fracture reduction, hip reduction, lumbar puncture for

oimaging for new-onset seizure, foreign body removal, sexual assault

chronic embedded soft tissue foreign body, ingrown toenail)

pond normally to verbal commands. Although cognitive function and
ected.
n of consciousness during which patients respond purposefully to verbal
rawal from a painful stimulus is not considered a purposeful response. No
ion is adequate. Cardiovascular function is usually maintained.
tive agent ketamine characterized by profound analgesia and amnesia, with
onary stability.
tients cannot be easily aroused but respond purposefully following repeated or
be impaired. Patients may require assistance in maintaining a patent airway

lly maintained.
nts are not arousable, even by painful stimulation. The ability to independently
egree
plica
omal
sure,

l statu
an st

arked

absce

, neur

anal,
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unaff
ressio
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maintain ventilatory function is often impaired. Patients often require assistance in maintaining a patent airway, and positive pressure ventilation may be

ion of neuromuscular function. Cardiovascular function may be impaired.
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laryngomalacia, history of difficult intubation, congenital
anomalies of the airway and neck, sleep apnea)

● Conditions predisposing to esophageal reflux (eg, elevated
intracranial pressure, esophageal disease, hiatal hernia, peptic
ulcer disease, gastritis, bowel obstruction, ileus,
tracheoesophageal fistula)

● Extremes of age (eg, �70 years or �6 months)
● Severe systemic disease with definite functional limitation

(ie, ASA physical status 3 or greater)
● Other clinical findings leading the emergency physician to

judge the patient to be at higher than standard risk (eg,
altered level of consciousness, frail appearance)
We included age less than 6 months as a risk factor, given

that infants have a known predisposition to gastric
regurgitation58-60 and previous authors frequently cite this
specific age threshold.14,30,32,58

There was complete agreement of the committee on the
above classification.

Step 2: Assess the Timing and Nature of Recent Oral Intake
After debating the various options for risk-stratifying recent

oral intake, the committee unanimously chose, for the sake of
simplicity, to use a single time point and a graded risk based on
the nature of the intake. Clinicians would assess the oral intake
in the 3 hours before procedural sedation and analgesia as
follows (from lowest to highest theoretical aspiration risk):
1. Nothing
2. Clear liquids only
3. Light snack
4. Heavier snack or meal

We recognize that gray zones exist between these categories,
eg, do 2 potato chips constitute a light snack? Our intent is not
that this classification be applied rigidly but rather be used as a
general framework for individualized clinical decisionmaking.

Step 3: Assess the Urgency of the Procedure
The committee unanimously stratified procedural urgency as

follows (from greatest to least harm as a consequence of
deferring a procedure because of incomplete fasting):
1. Emergency (eg, cardioversion for life-threatening

dysrhythmia, reduction of markedly angulated fracture or
dislocation with soft-tissue or vascular compromise,
intractable pain or suffering)

2. Urgent (eg, care of dirty wounds and lacerations, animal
and human bites, abscess incision and drainage, fracture
reduction, hip reduction, lumbar puncture for suspected
meningitis, arthrocentesis, neuroimaging for trauma)

3. Semiurgent (eg, care of clean wounds and lacerations,
shoulder reduction, neuroimaging for new-onset seizure,
foreign body removal, sexual assault examination)

4. Nonurgent or elective (eg, nonvegetable foreign body in
external auditory canal, chronic embedded soft tissue
foreign body, ingrown toenail)

Again, we recognize that gray zones exist between these

categories. Our intent is not that this classification be applied
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rigidly but rather be used as a general framework for
individualized clinical decisionmaking.

Step 4: Determine the Prudent Limit of Targeted Depth and
Length of Procedural Sedation and Analgesia

The committee stratified the type and duration of procedural
sedation and analgesia as follows to represent lowest to highest
potential aspiration risk:
1. Minimal sedation
2. Dissociative sedation; brief or intermediate-length moderate

sedation
3. Extended moderate sedation
4. Brief deep sedation
5. Intermediate or extended-length deep sedation

Again, we recognize that gray zones exist between some of
these categories. Our intent is not that this classification be
applied literally or rigidly but rather its general spirit be used in
the context of clinical judgment.

Sedation state definitions were taken from well-established
sources (Figure)1,15 We considered brief procedures to be those
less than 10 minutes, intermediate procedures 10 to 20 minutes,
and extended procedures greater than 20 minutes.

The above rankings refer to physician-targeted sedation
depth rather than any absolute limit. It is well known that
sedation depth can drift during a given procedure, especially if
extended in length, and accordingly emergency physicians must
be continually prepared to rescue patients from deeper-than-
intended levels of sedation. For example, a prudent target of
moderate sedation includes the implicit understanding that,
despite the best titration efforts of the emergency physician,
transient deep sedation may at times occur.

The committee judged extended moderate sedation to
represent higher potential aspiration risk than brief or
intermediate-length moderate sedation, given the difficulties of
maintaining a consistent sedation depth during a prolonged
period and the necessity of repeated sedative dosing. For similar
reasons, intermediate- or extended-length deep sedation was
thought to represent higher potential risk than brief deep
sedation, the latter now commonly accomplished with a single
loading dose (or titration round) of an ultrashort-acting
sedative.

There was incomplete consensus in one aspect of this
ranking, ie, the relative aspiration risk of extended moderate
sedation versus brief deep sedation. Three members of the
committee agreed with (and accordingly determined) the
ranking above, with a fourth member regarding the 2 as
approximately equal and a fifth believing brief deep sedation to
likely represent lower potential aspiration risk than extended
moderate sedation.

Emergency Procedures
Readers will notice that the advisory permits all levels of

procedural sedation and analgesia for emergency procedures
regardless of fasting status or underlying patient risk factors,

which is not intended as a routine endorsement of such practice.
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The committee believed that there were certain emergency
situations in which the benefits of procedural sedation and
analgesia at any sedation depth would outweigh the
corresponding potential aspiration risk. For emergency
procedures in particular, a risk/benefit analysis should be
individualized according to the situation and available resources.

Alternatives When Desired Sedation Depth or Duration
Exceeds Prudent Targeted Limits

Emergency physicians have several options when their
desired sedation depth or duration exceeds the prudent limits
presented in this advisory, and it is recommended that the risks
and benefits of these alternatives be discussed with the patient
(or the parent/guardian).

First, the procedure can be delayed for a sufficient time to be
compliant with the advisory. Although this may be difficult
from a logistic standpoint, given that EDs are often excessively
crowded, patient safety must take precedence. Ultimately, the
delay of any procedure must be balanced with the prolongation
of pain and anxiety for the patient and the inconvenience for
the patient and family.

Second, targeted sedation depth can be scaled back (eg, using
moderate rather than deep sedation), or adjunctive regional
anesthesia may be used. However, the likelihood that the
patient will have increased pain or anxiety may be high: in some
circumstances, unacceptably high.

Third, the emergency physician can refer the patient to the
operating room for general anesthesia with endotracheal
intubation, although aspiration and other anesthesia-related
complications can occur despite this precaution.33,34

Finally, in some circumstances the emergency physician may
choose to perform the desired sedation strategy despite the
advisory while documenting how the expected benefits
outweigh the potential increase in aspiration risk.

SUMMARY
In this consensus-based clinical practice advisory, we propose

specific recommendations for fasting before ED procedural
sedation and analgesia and describe prudent limits for targeted
sedation depth and length according to preprocedural risk
stratification.
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