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PURPOSE

To optimize patient safety by establishing uniform hospital-wide processes for the management of patients receiving procedural sedation by non-
anesthesiologists. In general, non-anesthesiologists will administer sedative medications in doses intended to produce moderate levels of sedation.*

POLICY

Moderate sedation is intended to reduce a patient’s pain and awareness during diagnostic or therapeutic procedures. The sedative medication
dosages are not intended to result in loss of protective airway reflexes, significantly depress ventilation, or cause cardiovascular compromise.
However, because sedation is a continuum and because there is wide variation in patient response to sedative agents, it is not always possible to
predict how an individual patient will respond. Occasionally a patient who receives sedation medication in doses that typically produce moderate
sedation will slip into a deeper level of sedation. The deeper level of sedation may be associated with potentially catastrophic airway obstruction,
hypoventilation, or cardiovascular instability. At Shady Grove Adventist Hospital medical staff and nurses who patrticipate in moderate sedation will
have the skills and equipment necessary to recognize the different levels of sedation and then “rescue” patients who slip into deeper-than-intended
levels of sedation. Pre-sedation evaluation will be designed to identify appropriate candidates for sedation by non-anesthesiologists and then
optimize these patients prior to sedation. Intra-procedure monitoring and post-sedation care will insure that adverse physiologic changes are rapidly
recognized and corrected. The processes included in this policy are based upon standards and guidelines developed by the American Society of
Anesthesiologists, the American Academy of Pediatrics, and the Joint Commission on Accreditation of Healthcare Organizations.

This policy applies to patients who receive sedation/analgesia in all locations within Shady Grove Adventist Hospital and Germantown Emergency
Center (GEC). Moderate sedation may be performed in the following locations: Cardiac Cath Lab, Emergency Department, Intensive Care Unit,
Radiology, Surgical Services, Endoscopy and any other area under emergent conditions at the discretion of the physician when appropriate staff and
equipment are available. This policy does not apply to patients receiving analgesia on nursing units for control of pain. Also excluded are critical care
patients who receive sedation for tolerance of mechanical ventilation and patients undergoing emergent intubation. Ketamine is not included in the
moderate sedation protocol and guidelines for its administration by non-anesthesiologists may be found in the Ketamine Sedation Policy.

*Only specially-credentialed emergency medicine physicians and pediatric intensivists may administer sedation in doses intended to produce
deep sedation. Please see Shady Grove Hospital policies on the use of propofol and ketamine by non-anesthesiologists for specific
requirements.

Exceptions. The moderate sedation policy applies only when sedation is given under the direction of a non-anesthesiologist for patients undergoing
diagnostic or therapeutic procedures. The policy specifically excludes the following:

Sedation/Analgesia for the control of pain, anxiety, seizures or insomnia.
Sedation of patients on ventilators.

Sedation/Analgesia used in obstetrical labor.

Patients requiring urgent intubation.

Sedation/Analgesia given by an anesthesiologist’s order in the pre-operative or
PACU areas.
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Locations. This policy applies to moderate sedation in all locations within Shady Grove Adventist Hospital and the Germantown Emergency Center.
This includes the Cardiovascular/Interventional Radiology Labs, Emergency Department, Critical Care areas, Surgical Services, Gl endoscopy, and
any other area at the discretion of the supervising physician where appropriate staff and equipment are available.
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Staff.

A physician and registered nurse must be involved in the care of each patient undergoing moderate sedation during the entire procedure:

1. A qualified physician who performs the diagnostic or therapeutic procedure supervises the administration of sedation. The physician
must remain with the patient from the time of the first dose of sedation until the patient is accepted by a recovery room nurse.

2. A Registered Nurse with special training is responsible for administering sedation and monitoring the patient at the direction of the
physician. The nurse should remain at the head of the bed whenever possible to facilitate direct observation of the airway.

3. If assistance is required with the procedure, then additional personnel (>2) must be utilized. The nurse monitoring the patient may

not assist with the procedure.

Essential Equipment. The following equipment and supplies must be available wherever sedation is to be used:

1. Minimal monitoring equipment includes non-invasive blood pressure, continuous EKG, pulse oximeter, and end-tidal CO2 monitor.
Whenever possible the monitor alarms will be set to indicate oxygen saturation less than 90% and apnea e 30 seconds. In addition,
when available, the pulse oximeter will be set to have a variable-pitch tone that is audible to the supervising physician. When audible
alarms are not available the sedation nurse will remain at the head of bed in continuous visual contact with both the patient and
display of vital signs.

2. Resuscitation equipment for management of the airway (including ambu-bag and intubation tray) along with a fully assembled and
functioning suction apparatus must be immediately available. Airway equipment must be of appropriate size for the patient.
3. A defibrillator and cardiac resuscitation drugs in accordance with ACLS standards must be readily available.
4. Reversal agents must be immediately available.
5. Wall oxygen source must be present and at least one full oxygen E-cylinder with regulator as back-up must be readily available.
6. Appropriate equipment to administer intravenous fluids and drugs must be immediately available.
DEFINITIONS

Definitions of four levels of sedation and anesthesia include the following:

1.

3.

Minimal sedation (anxiolysis)
A drug- induced state during which patients respond normally to verbal commands. Although cognitive function and coordination may be
impaired, ventilatory and cardiovascular functions are unaffected.

Moderate sedation/analgesia (formerly conscious sedation)

A drug-induced depression of consciousness during which patients respond purposefully to verbal commands, either alone or accompanied
by light tactile stimulation. Note: reflex withdrawal from a painful stimulus is not considered a purposeful response). No interventions

are required to maintain a patent airway, and spontaneous ventilation is adequate. Cardiovascular function is usually maintained.

Deep Sedation
A drug-induced depression of consciousness during which patients cannot be easily aroused but respond purposefully following repeated or

painful stimulation. The ability to independently maintain ventilatory function may be impaired. Patients may require assistance in
maintaining a patent airway and spontaneous ventilation may be inadequate. Cardiovascular function is usually maintained. Deep sedation
is restricted for use by anesthesiologists and specially-credentialed emergency medicine and pediatric critical care physicians.

Anesthesia

Consists of general anesthesia and spinal or major regional anesthesia. It does not include local anesthesia. General anesthesia is a drug-
induced loss of consciousness during which patients are not arousable, even by painful stimulation. The ability to independently maintain
ventilatory function is often impaired. Patients often require assistance in maintaining a patent airway, and positive pressure ventilation may
be required because of depressed spontaneous ventilation or drug-induced depression of neuromuscular function. Cardiovascular function
may be impaired. Anesthesia is restricted to use by anesthesiologists.
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5. Aldrete Score
Physiologic assessment scoring system used to evaluate patients’ recovery from
sedation or anesthesia (Appendix 1).

6. ASA Score

American Society of Anesthesiologists physical status classification system (Appendix 2).
7. Mallampati Classification

Airway evaluation technique that predicts difficult intubation using direct

layngoscopy (Appendix 3).
8. Motor Activity Assessment Scale

Scale used to assess level of sedation (Appendix 4)

9. Fasting Protocol
Nationally recognized guidelines that establish the safe length of time from intake of food or liquid until administration of sedation. It
represents the time necessary to ensure gastric emptying and is intended to reduce the risk of catastrophic aspiration of gastric
contents (Appendix 5)

10. Recommended Doses of Sedative Medications
Institution specific guidelines for drug dosages intended to produce a moderate level of sedation (Appendix 6)

11. Immediately available
Located at the bedside and obtainable within seconds.

12. Readily available
Located within the same suite and obtainable within one to two minutes.

CREDENTIALING REQUIREMENTS

Only physicians are qualified by specialized training will be permitted to supervise the administration of moderate sedation. Physicians must
demonstrate competency in: (1) the safe administration of sedative and analgesic drugs used to establish a moderate level of sedation, (2) rescue of
patients who exhibit adverse physiologic consequences of a deeper-than-intended level of sedation, and (3) awareness of the patient care processes
outlined in this policy. The Chairman of the Department of Anesthesia is responsible for reviewing each application for privileges in moderate
sedation and making a recommendation to the Credentials Committee regarding competency. Only specially credentialed pediatric physicians may
supervise the administration of sedation to pediatric patients. Credentialing requirements are as follows:

Physician Adult Sedation Privileges. Physicians with adult sedation privileges may provide sedation care to patients twenty-one (21) years of age
and older regardless of weight AND patients fifteen (15) years of age and older whose weight equal or exceeds thirty-six (36) kilograms.

1. Initial Competency Requirements.
a. Current ACLS certificate OR medical staff privileges in Emergency Medicine.
b. Completion of a residency/fellowship training program within the last two (2) years
that includes a formalized education component on the safe administration of sedative drugs. (letter from the residency director
required).

OR
Review of the Shady Grove self-education module on moderate sedation including:
a) ASA Guidelines on Preoperative Fasting
b) ASA Guidelines for Administration of Moderate Sedation
c) ASA Video on Sedation and Analgesia by Non-Anesthesiologists

C. Review of the Shady Grove Adventist Hospital Policy on Moderate Sedation.

d. Score of e 80% on the Shady Grove Adventist Hospital Moderate Sedation Competency Test.
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2. Ongoing Competency Requirements. Recredentialing of sedation privileges will be evaluated on the same two year cycle as staff
appointments.

a. Current ACLS certificate OR medical staff privileges in Emergency Medicine.

b. Review of the most recent revision of the Shady Grove Adventist Hospital Policy
on Moderate Sedation.

C. A minimum of eight (8) sedations during the previous two years with satisfactory outcomes as documented in the physician’s OPPE.
OR
Completion of the above Initial Competency Requirements in Moderate Sedation.
Pediatric Sedation Privileges. Emergency Medicine and Pediatric Critical Care Physicians who have fulfilled requirements for adult moderate
sedation privileges may request pediatric moderate sedation privileges. Only physicians with pediatric moderate sedation privileges may provide

sedation to patients less than fifteen (15) years of age and patients less than twenty-one (21) years of age who weigh less than thirty-six (36)
kilograms.

1. Initial Competency Requirements
a. Successful completion of the medical staff credentialing requirements for adult moderate sedation privileges.
b. Medical staff privileges in Emergency Medicine or Pediatric Critical Care.
C. Documentation confirming completion of a training program in Pediatric Critical Care or Emergency Medicine within the last two (2)
years.

OR

A letter from the Chairman of a previous department confirming that the physician has supervised a minimum of eight (8) pediatric
sedations within the previous two (2) years with satisfactory outcomes.

d. Physicians must attest that they have reviewed the Shady Grove Moderate Sedation Policy.

2. Ongoing Competency Requirements. Recredentialing of pediatric sedation privileges will be evaluated on the same two year cycle as staff
appointments.

1. A minimum of eight (8) pediatric sedations during the previous two years with satisfactory outcomes as documented in the
physician’s OPPE.
2. Attestation of review of the most recent revision of the Shady Grove Moderate Sedation Policy

Competency Requirements for Nurses.

1. Only Registered Nurses who have completed the Shady Grove sedation competency module may assist in the
administration of sedation.
2. Current ACLS certification or PALS certification (for those nurses who assist in the administration of sedation to patients

less than fifteen years of age).
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Special Considerations for Pediatric Sedation

Sedation of pediatric patients has serious associated risks such as hypoventilation, apnea, airway obstruction, laryngospasm, and cardiopulmonary
impairment. Because pediatric patients have less physiologic reserve than adult patients, a more rapid deterioration in vital signs usually follows an
adverse respiratory event. Therefore the presence of appropriate resuscitation equipment as well as a physician with advanced pediatric airway skills
are essential. Younger children (less than six years of age) and those with developmental delays frequently require deep levels of sedation in order
to cooperate with even relatively minor procedures (see the ketamine and propofol sedation Policies for details).

Patient Care Process
Pre-procedure Care.

1. RN Responsibilities. Nursing is responsible for collecting pertinent data and preparing the patient for the physician pre-sedation assessment.
The nurse performs this task by completing The standard Pre-procedure Checklist which includes:

a. Confirmation that a valid history and physical exam is part of the medical record (the H&P must be performed within 30 days with
updated heart and lung assessment within 7 days). The history and physical must be signed or co-signed by a credentialed member
of the Shady Grove medical staff.

b. Most recent laboratory values.

C. Pregnancy tests should be considered for females greater than 12 years of age.

d. Point of care blood glucose measurement is performed for diabetic patients.

e. Consent signed by the performing physician and patient. The consent must include The name of the procedure, the side (for
procedures that involve laterality), and designate that moderate sedation will be used.

f. Completed nursing assessment.

g. DNR status documented, if applicable

h. Up-to-date medication administration record.

i Pre-procedure vital signs.

j. NPO status. The physician should be notified whenever a patient does not Meet the criteria set forth in the fasting protocol.

k. Confirmation that the anatomical site is marked by the physician.

2. Physician Responsibilities
a. Informed Consent. The physician performing the procedure and supervising the sedation must inform the patient/guardian about the

risks, possible complications benefits and alternatives to sedation as a component of the planned procedure.Patients or their
authorized representatives should agree to the administration of moderate sedation before the procedure begins.

b. The physician orders and reviews the results of pertinent laboratory testing. Pre-sedation testing should be guided by the patient's
underlying medical condition and the likelihood that the results will affect the management of sedation.
C. The physician conducts and documents a pre-sedation assessment within 24 hours of the start of the procedure. The assessment

may be documented on the standard “Pre-sedation Assessment Form” (appendix 6) and must include the following:

i Physical Status Classification.
ii. Focused history documenting any interim changes in health or previous adverse reaction to sedation/anesthesia.
iii. Airway Examination.

iv. NPO status*.

V. Review of pertinent lab values (patients with end-stage renal disease must have a basic metabolic panel within 24
hours of sedation).

Vi. Plan for sedation.

Vii. Re-evaluation of the patient (including vital signs and mental status) just prior to sedation.
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d. The physician conducts a “Time-Out” according to the Shady Grove Policy# 25098 just prior to starting the procedure.
e. For outpatients, the physician will confirm that appropriate arrangements have been made for a responsible adult to drive the patient
home.
f. The physician will consider consultation with an anesthesiologist for high-risk patients. The criteria listed in Appendix 7 may be used

as guide to help determine when consultation is indicated.

*The NPO protocol should be observed whenever a delay will not jeopardize the well being of the patient. Emergent and urgent
clinical situations are expected to arise that preclude strict adherence to these guidelines. In these cases the amount of
sedation should be minimized and carefully titrated in order to prevent the loss of protective airway reflexes. The risk of aspiration
pneumonitis may be further reduced by the use of a non-particulate antacid (bicitra), H2-blockers and/or metoclopramide
prior to sedation.

Intra-Procedure Care.

1. RN responsibilities. The nurse is responsible for administering sedation at the order of the physician while continuously assessing the
patient’s physiologic status.

a. Documentation of the physiologic status of the patient.

I Vital signs including blood pressure, heart rate, respiratory rate, oxygen saturation, and level of consciousness will be
assessed and recorded prior to initiation of the procedure and on arrival to the recovery area.

ii. Blood pressure and heart rate will be assessed and documented every five minutes during the procedure. Cardiac rhythm,
respiratory rate, level of consciousness, presence of EtCO2 and oxygen saturation will be continuously monitored and
recorded at least every fifteen minutes.

iii. Medication administration, including dose, route, and times.

iv. 1V fluid replacement.

b. The nurse will be positioned at the head of the bed and assess the patient continuously for changes in condition or appearance. The
nurse will report any of these changes to the responsible physician immediately and initiate the appropriate intervention.

c. Administer oxygen as needed. Typically oxygen via nasal cannula will be administered in order to maintain oxygen saturation above
92% with the following considerations:

i The application of oxygen reduces the incidence and severity of hypoxemia during moderate sedation. However, it must be
remembered that the use of S
supplemental oxygen will delay the detection of apnea by the pulse oximeter.
This emphasizes the importance of monitoring respiratory function by
observation of chest excursion and EtCO2 detection.

ii. Fire Safey: If electrocautery is to be used near the airway, then oxygen flow
should be minimized to the lowest amount necessary to maintain acceptable hemoglobin saturation. Sedation providers
must minimize the build-up of oxygen beneath drapes and in oropharynx and position drapes so that gases will not collect. If
possible, supplemental oxygen should be stopped at least one minute before and during the activation of the electrosurgical
unit.

2. Physician Responsibilities. The physician orders sedative medication, determines dosage, and responds to adverse physiologic effects.

a. The responsible physician selects and orders all sedative medication.
b. The physician is responsible for airway interventions, if necessary.
C. The physician orders the administration of reversal agents when indicated.

Note: Because reversal agents may have serious side-effects their use should be minimized and their dose titrated to effect (see
recommended drug doses). Naloxone is relatively contraindicated in patients with a history of narcotic tolerance. Flumazenil is
relatively contraindicated in patients with a history of alcohol abuse or long-standing benzodiazepine use.
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Post-Procedure Care

1. RN Responsibilities. Nursing is responsible for monitoring the patient until their physiologic status has returned to a level at or close to their
baseline. The following standards for monitoring and discharge criteria will be used:

a.

b.

b.

C.

b.

Oxygen saturation and EKG will be continuously monitored. Vital signs including blood pressure, heart rate, oxygen saturation, level
of consciousness and respiratory rate will be documented on arrival to the recovery area and every fifteen (15) minutes thereafter.
Significant changes in the patient’s condition are reported to the physician immediately.

These include:

i Symptomatic changes in blood pressure.
ii. Oxygen saturation less than 90% with supplemental oxygen.
iii. Heart rate <45 or >110.

V. Dyspnea, apnea, diaphoresis.

V. Inability to arouse.

Vi. Need for mechanical airway support.
Vii. Any other unexpected patient response

Pain level will be assessed every fifteen (15) minutes using a visual analog scale. Pain score greater than five (5) not easily
controlled with ordered post-procedure analgesics will be reported to the responsible physician.

The nurse will assess the Aldrete score every fifteen minutes and discharge the patient according to the below criteria as approved
by the Medical Staff.

Physician Responsibilities.
a.

The procedural physician is responsible for all orders in the recovery phase including but not limited to: analgesics, oxygen therapy,
hemodynamic medications and reversalagents.

The procedural physician signs the discharge order.

The procedural physician documents a post-procedure/sedation progress note immediately following the procedure.

Discharge Criteria.
a.

Inpatients will be discharged from the recovery area to other inpatient areas when they have met the following criteria and after SBAR
report is given to the receiving nurse. Inpatients will be transported via stretcher or wheelchair accompanied by a staff member.
Patients will be instructed regarding post-procedure status and activities.

i Aldrete score of ten (10). Patients with an Aldrete score less than ten may be discharged only by physician order.

ii. A minimum of thirty minutes from the last dose of sedation is required unless reversal agents are used. If reversal
agents are used then the patient must be observed for two hours after the last dose of an antagonist to insure that
respiratory depression does not recur.

ii. Stable vital signs over a period of at least fifteen minutes.

iv. Adequate ventilation and oxygenation as evidenced by a stable respiratory rate and oxygen saturation appropriate
for the patient. (Patients with room air oxygen saturation of less than 90 percent will be transported with
supplemental oxygen).

V. Ability to maintain/protect airway with level of alertness and orientation appropriate to pre-procedure status.

Outpatients will be discharged to home from the recovery area when they have met the following criteria:

i All discharge criteria listed above for inpatients have been met.

ii. Patients who have received sedation are discharged in the company of a responsible adult. The patient will have
arrangements for transportation home. Patients who have received sedation will not be allowed to drive themselves
home.

iii. The patient has received written discharge instructions that have been reviewed with the patient and/or escort.
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PERFORMANCE IMPROVEMENT
Data Collection.
1. Sedation P.I. Officer. Each procedural area (CVIR, ED, Endoscopy) will identify an individual who will be responsible for collecting data on
adverse sedation-related events. The sedation P.l. Officer will also be responsible for tracking the total number of sedation cases for each

physician.

2. Performance Improvement Indicators. The following adverse sedation-related events will be reported through the hospital’s incident reporting
system. Minor events will be forwarded to the Sedation P.I. Officer. Major events will be forwarded to Office of Medical Staff, the Sedation
P.I. Officer, and the Chair of Anesthesia. Major events will be reviewed and scored by the respective department’s Quality

Assurance/Review Committee. Data on the total number of sedations, number of minor events, and category 3 and 4 major events will be
reported on each physician’s OPPE.

a. Minor events:
i Use of a reversal agent.
ii. Respiratory depression or obstruction requiring ventilation via ambu-bag.
iii. Sustained SpO2< 88% (>3 minutes) with supplemental oxygen.
iv. Drug reaction (rash, SOB, agitation).
V. Prolonged unresponsiveness (>30 minutes).
b. Major Events:

i Sedation related death.

ii. Sedation related cardiac/respiratory arrest.

iii. Aspiration pneumonia.

iv. Sedation related rapid response or “Anesthesia stat” call.
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Appendix 1.

Aldrete Scoring System

Activity Score
Able to move four extremities voluntarily or on command 2
Able to move two extremities voluntarily or on command 1
Unable to move extremities voluntarily or on command 0
Respiration
Able to breathe freely and cough deeply 2
Dyspnea or limited breathing 1
Apneic 0
Circulation
BP within 20% of pre-sedation level 2
BP within 21 to 49% of pre-sedation level 1
BP more than 50% different from pre-sedation level 0
Consciousness
Fully awake 2
Arousable on calling 1
No response 0
Oxygen saturation
Able to maintain O2 saturation greater than 92% on room air 2
Needs O2 inhalation to maintain O2 saturation greater than 90% 1
02 saturation 90% or less even with O2 supplementation 0
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Status |

Status Il

Status Il

Status IV

Status V

Appendix 2.

ASA Physical Status Classification

Normal healthy patient

Mild systemic disease

Severe systemic disease with definite functional impairment
Severe systemic disease that is a constant threat to life

Moribund patient, not expected to survive
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Appendix 3.

Mallampati Classification

The Mallampati classification is a tool used to predict the ease or difficulty of intubation. It is determined by looking at the anatomy of the oral cavity.
A high classification score (class 3 or 4) is predictive of difficult intubation and sleep apnea.

Technique:

The patient sits upright with head tipped back, mouth opened and tongue protruded. Classifications are described below.

Class I: Can visualize soft palate, all of uvula, tonsillar pillars
Class II: Can visualize soft palate, tip of uvula is obscured
Class llI: Can visualize soft palate

Class IV: Can visualize hard palate only



http://en.wikipedia.org/wiki/File:Mallampati.sv�
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Appendix 4.

Motor Activity Assessment Scale

The MAAS is a standardized method for describing level of sedation. Target MAAS scores for patients under moderate sedation are 2 to 3.

Clinical MAAS - Level of Sedation Achieved
Score
0 Unresponsive - Does not move with noxious stimuli
1 Responsive only to noxious stimuli - Opens eyes, OR raises eyebrows,
OR turns head toward stimulus, OR moves limbs with noxious stimuli
2 Responsive only to touch - Opens eyes, OR raises eyebrows, OR turns
head toward stimulus, OR moves limbs when touched, OR when name
loudly spoken
3 Calm & cooperative - No external stimulus required to elicit movement
AND patient adjusts sheets or clothes purposefully and follows
Commands
4 Restless &cooperative - No external stimulus required to elicit
Movement AND patient picks at sheets or tubes uncovering self
AND follows command
5 Agitated - No external stimulus required to elicit movement AND patient
attempts to sit up or move limbs out of bed AND does not consistently
follow commands
6 Dangerously agitated - No external stimulus required to elicit movement

AND patient pulls at tubes or catheters, OR thrashes side to
side, OR strikes at staff, OR tries to climb out of bed and does not calm
down when asked
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The following is a summary of American Society of Anesthesiologists Pre-procedure Fasting Guidelines:

Appendix 5.

Fasting Protocol

Ingested Material

Minimum Fasting Period

Clear liquids 2 hours

Breast milk 4 hours

Infant formula 6 hours

Non-human milk 6 hours

Light meal 6 hours

Full meal 8 hours
Please note:

1. These recommendations apply to healthy patients who are undergoing elective procedures. Following these guidelines does not guarantee
that complete gastric emptying has occurred.

2. In emergency situations, when following the guidelines might result in patient harm, the physician providing sedation may proceed with the
procedure while using precautions to minimize the risk of pulmonary aspiration.

3. Examples of clear liquids include water, fruit juices without pulp, carbonated beverages, clear tea, and black coffee.

4. A light meal typically consists of toast and clear liquids.

5. Full meals include fried, fatty foods, or meats.
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SHADY GROVE ADVENTIST HOSPITAL MODERATE SEDATION
ADULT DOSING SCHEDULE

/f Comment [MC1]:

Generic Use Dosing Guidelines Onset, Peak, Adverse Effects Reversal
Name Duration
(Trade Name of Action
BENZODIAZEPINES
Midazolam Sedation | Adults <60 years old: Onset: Respiratory depression | Flumazenil
(Versed) Amnesia IV: 0.5mg to 2.5mg over IV: 1-5 min Paradoxical agitation (Watch for
Anxiolysis | 2 to 3 minutes. IM: 15 min Hypotension (especially | rebound
Wait 2 minutes to evaluate With opioid) sedation)
effect before giving Peak: Arrhythmias
additional doses. IV: 20-60 min Nausea/emesis/
IM: 0.07 to 0.08mg/kg as | IM: 30-60 min headache
one time dose Hallucinations
Duration: Hiccoughs
Total Dose- | IV: 1-2 hours
7.5mg IV IM: 6 hours
Adults>60 years old:
IV: 0.5to 1.5mg IV over 2
to 3 minutes.
Titrate as above.
IM: 0.02 to 0.05mg/kg
Total Dose-
5mg IV
Lorazepam Sedation IV: 2-3 mg over 2-5 min Onset: See Midazolam Flumazenil
(Ativan) Amnesia IM: 0.025 to 0.05mg/kg 1IV: 1-5 min
PO: 2to4mg IM: 15 min
PO: 30-60 minutes
Total Dose- 4mg
Peak:
IV: 15-20 min
IM: 2-3 hours
PO: 2 hours
Duration: 4-8 hourg
Diazepam Sedation IV: 2-5 mg Onset: Venous thrombosis and | Flumazenil
(Valium) Amnesia | Administer at a rate less IV: 1-5 min phlebitis at injection site
than 1.5mg/min to avoid IM: 30 min SeeMidazolam )
phlebitis
IM: 5-10 mg Peak:
1V: 10-30 min
Total Dose: 10mg IM: 2-3 hours
Duration: 2-6 hourg




MEDICAL STAFF POLICY
SEDATION/ANALGESIA

POLICY #006
PAGE 15 OF 19

SHADY GROVE ADVENTIST HOSPITAL MODERATE SEDATION
PEDIATRIC DOSING SCHEDULE

Generic Use Dosing | Onset and Adverse Reversals | Comments
Name Guideli | Duration Effects
nes of Action
Chloral Pediatric 25-100 | Onset: 45-60 | CNS None Wide safety margin
Hydrate Sedative/ Hypnotic mg/kg min Depression
PO Resp Not a good choice if
or PR Duration: 4-9 | Depression attempt to titrate
NO Analgesia Total hours Arrhythmias dose to effect
Dose: Paradoxical
1 gram Agitation
or Urticaria
2
grams/
24
hours
BENZODIAZEPINES
Generic Use Dosing Onset and Adverse Reversals | Comments
Name Guidelines Duration of Effects
Action
Midazolam | Sedation V: Onset : Resp Flumazenil: | Reduce dose by 25-
(Versed) Amnesia 0.05-0.1 Depression 50% when giving
Anxiolytic mg/kg/dose IV | IV: 1-5 min with narcotic (e.g
IN: 10-15 min | Paradoxical Fentanyl) and wait
Total IV Dose: | PO: 15 min agitation 10 min for desired
0.2 mg/kg Hypotension effect
Duration: (esp w opioid)
Versed PO Arrhythmias
syrup 0.5-0.75 20-60 min Nausea/
(10 mg/2 mg/kg vomiting
cc) PO: upto 2 Headache
Total dose: hours Hallucinations
15mg PO Hiccoughs
IM
0.1-0.2
mg/kg/dose
IN:
0.3-0.4 mg/kg
Lorazepam | Sedation 1IV: 0.05-0.1 Onset: See Midazolam | Flumazenil | Midazolam a better
(Ativan) Amnesia mg/kg IV: 1-5 min choice unless desire
PO: 0.05-0.2 | Duration: 4-6 a long duration of
mg/kg hours action
Max: 4 mg

total
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SHADY GROVE ADVENTIST HOSPITAL MODERATE SEDATION
PEDIATRIC DOSING SCHEDULE (con't)

OPIOIDS

e Avoid repeat IM dosing
e [ftitrating to response, IV route is recommended

Generic Use Dosing Onset and Adverse Reversals | Comments
Name Guidelines Duration of Effects
(Trade Action
Name)
Fentanyl Sedation 0.7-1.0 Onset: Respiratory Naloxone Do NOT exceed rate
(Sublimaze) | Analgesia mcg/kg/dose 1 min IV depression of admin of 1
May repeat in | Duration Hypotension mcg/kg/min IV
2-3 min 30-60 min IV Bradycardia
Total dose:5 Chest wall
mcg/kg rigidity w/ rapid
admin.
Total 2.5 Facial pruritis
mcg/kg if
admin with
Benzo
(Versed)
Morphine Sedation 0.05-0.15 Onset: Resp Naloxone Reduce dose by
sulfate Analgesia mg/kg/dose IV | 5 min IV depression 50% if given with
0.1 mg/kg IM | 15-30 min IM Hypotension Benzodiazepine
or SC or SC Bradycardia
Nausea
Total dose: Duration: 1-5 | Pruritis
0.2 mg/kg hr Urinary
retention
Epileptogenic
Meperidine Sedation 0.5-1 Onset 5 min IV | Resp Naloxone Avoid rapid IV push
(Demerol) Analgesia mg/kg/dose IV | 15-30 min IM depression
1-2 mg/kg IM Hypotension Better choices exist
Max total: 3 Duration: 2-4 | Bradycardia (Fentanyl/ MSO4)
mg/kg or 150 | hours Tachycardia

mg

Nausea
Pruritis
Urinary
retention
Epileptogenic
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SHADY GROVE ADVENTIST HOSPITAL MODERATE SEDATION
PEDIATRIC DOSING SCHEDULE (con’t)

BARBITURATES

Generic Use Dosing Onset and Adverse Effects Reversals Comments
name guidelines | Duration of
(Trade name) Action
Pentobarbital | Sedation Iv: 1-2 Onset: Resp depression None
(Nembutal) Amnesia mg/kg IV: 1-5 min Hypertension
IM: 2-6 IM: 10-15 min Painful injection
mg/kg PO/PR: 30-60 Hyperactive after
PO: 2-6 min awakening
mg/kg
PR: 2-6 Duration:
mg/kg
Total: 1IV: 15 min
6 mg/kg= | PO/PR: 1-4
100mg hours
Methohexital Sedation Onset: 5-10 min | See Pentobarbital | None Rectal only
(Brevital) PR: 20-30 Also:
mg/kg Duration: Hiccups,
Use PR: 1-1.5 hours | laryngospasm
100mg/ml Seizures
solution Muscle twitching,
tremors
REVERSAL AGENTS
Generic Use Dosing Guidelines | Onset and Adverse Comments
name Duration of Action | Effects
(Trade
name)
Naloxone Reverses Apnea or arrest: IV: 1-2 min Severe pain Watch for return of
(Narcan) opioid induced | 0.01-0.1 mg/kg; IM/ETT: 2-5min Excitement respiratory depression
analgesia & redose at 2 min Hypertension
sedation intervals to effect Duration: Tachycardia
<45 min Ventricular
May reverse Resp depression: arrhythmia
chest wall 0.001 mg/kg/dose The duration of the | Pulmonary
rigidity opioid may be edema
OR Narcan drip: longer than the Myocardial
1-30 ug/kg/hour duration of the Ischemia
antagonist
Flumazenil Complete or 0.01mg/kg Vg1l Onset 1-3 min IV May precipitate | Use with extreme

(Romazicon)

partial reversal
of
benzodiazepine
Sedation

min
Total dose: 0.2 mg

Duration: 45-60

min

seizures

caution

Watch for return of
sedation/ respiratory
depression
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Guidelines for Determining Need for Anesthesia Consultation

This document is intended to serve as a guide for physicians when deciding on the need for consultation with an anesthesiologist prior to sedation.
These recommendations have been developed by consensus opinion of the Department of Anesthesia and are based on the best available
medical evidence. The incidence of adverse outcomes related to sedation is increased in the presence of multiple risk factors and is especially
high when risk factors from multiple categories (medical, behavioral, procedure- related) are present. In general, consultation is usually only
necessary for the highest risk patients.

Patient related medical risk factors:

e ASA status e 3 (especially due to end-stage renal/liver disease, severe pulmonary disease, obstructive sleep apnea, morbid obesity,
ejection fraction < 25%)

History of drug reaction to sedative agent

History of drug or alcohol abuse/dependence

Orthopnea

Pregnancy

Difficult airway by history or exam (Mallampati score e3, rigid c-spine, mouth opening <3cm, prominent incisors)

Patient behavioral risk factors:

Dementia

Highly anxious

Uncooperative/hostile

Altered mental status/delirium

Significant mental illness (schizophrenia, bipolar)
Autism

Procedure related risk factors:

e Procedures with the potential for causing significant pain
e Prolonged procedures (> 2 hours)
e Procedures requiring unusual positioning (prone)

Anesthesia consultation should be considered whenever one of the above risk factors is present. Consultation is recommended whenever risk
factors from more than one category are present. For emergency procedures the physician should weigh the risk of proceeding immediately
against the risk of delay associated with obtaining consultation.
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data and recommendations for a wider range of sedation
levels than was previously addressed.

Definitions

“Sedation and analgesia” comprise 2 continuum of
stares: =c~rangmg from minimal sedation (anxiolysis)
through g eral anesthesia. Definitions of levels of seda-

These Guidelines specifically apply
dationcorresponding to moderate sedation

'cse Gu:de:lmes are: designed to be applicable to
;zelurcs performcd ;n a variety of settings (e.g., hos-
tals] frcestanding clinics, physician, dental, and other
Iccs) by pi‘ tatmn;:rs who are not specialists in anes-
esnojpéy Bec{tuse ;mmmal sedation (anxiolysis) entails
115K, the @uxdchnm specifically exclude it. Ex-

M) gfgrmmmal sedation include peripheral nerve

vbi""’ks, local»or topical anesthesia, and either (1) less

than J%Hmtrous oxide (N,O) in oxygen with no other
€ or analgesic medications by any route, or (2) a
single, oral sedative or analgesic medication adminis-
tered in doses appropriate for the unsupervised treat-
_ment of i msomma anxiety, or pain. The Guidelines also
i 10 are not undergoing a diagnostic or
cediire'{e.g., postoperative analgesia, se-
ayion for treatment of insomnia). Finally, the Guidelines
v :ply to patients receiving general or major
conduction anesthesia (e.g., spinal or epidural/caudal
block), whose care should be provided, medically di-
rected, or supervised by an anesthesiologist, the operat-
ing practitioner, or another licensed physician with spe-
cific training in sedation, ancsthesia, and rescue
techniques appropriate to the type of sedation or anes-
thesia being provided.

Purpose

The purpose of these Guidelines is to allow clinicians
to provide their patieats with the. bencfits of seda
tion/analgesia while minimizing the associated risks. Se-

1004
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Table 1. Continuum of Depth of Sedation: Definition of General Anesthesia and Levels of Sedation/Analgesia

Moderate

Minimal Sedation Sedation/Analgesia

{Arxiclysis} {Consclous Sedation) Deep Sedation/Analgesia General Anesthesia

Responsiveness Normal response to Purposeful” response to Purposeful* response after Unarousable, even

verbal stimulation verbal or tactile repeated or painful with painfut stimulus

stimulation stimutation
Airway Unaffected No intervention required Intervention may be required intervention often
required

Spontaneous ventilation Unaffected Adequate May be inadequate Frequently inadequate
Cardiovascular function Unaffected Usually maintained Usually maintained May be impaired

Minimal Sedafion (Anx:ufysrs) adrug-induced state during which patients respond normalty to verbal commands. Although cognitive function and cocrdination
may be impaired, ventilatory and cardiovascular functions are unaffected.

Moderate Sedation/Analgesia (Conscious Sedation) = a drug-induced depression of cansciousness during which patients respond purposefully* to verbal
commands, either alone or accompanled by light tactile stimulation. No interventions are required to maintain a patent airway, and spontaneous ventilation is

adequate. Cardiovascular tunction is usually maintained,
Deep Sedation/Analgesia = a drug-induced depression of cons

alrway, and spontaneous ventiiation may be inadequate,

Because sedation is a continuum, it is not al ays possi e\m' r&dfé:t how an ;nr}wlciual ;Jat Rt‘

level of sedation should be able to rescug pahan;éﬁyhese'ievet &f sédation hécémes deep\e\'
Sedation/Analgesia (Conscious Sedation) should.| be aE t’& resgue _patients who enter g slate f Degp
enter a statb of general anesthes;a

Sedation/Analgesla should be able to resa;.xe patsents it
* Reflex withdrawal from a painful sumuI& ;
Peveloped by the American Society of A_ ;
dation/analgesia provides twg,
(1) sedation/analgesia a]}ow '

5,
datzon -analgesia may cxpedlte the congiict f\ roce:

durc‘; that are not partxcufarly uncomfortabie

managed to avoid the risk of hypoxic brain damagc, car
diac arrest, or death. Conversely, inadequate sedation-
analgesia may result in undue patient discomfort or patient
injury becawse of lack of cooperat;on or adverse physio-
logic or psychological response Stress 5

Application

These Guidelines are intended to be general in their
application and broad in scope. The appropriate choice
of agents and techniques for sedation/analgesia is depen-
dent on the experience and preference of the individual
practitioner, requirements or constraints imposed by the
patient or procedure, and the likelihood of producing a
deeper level of sedation than anticipated. Because it is
not always possible to predict how a specific patient will
respond to sedative and analgesic medications, practitio-
ners intending to produce a given level of sedation
should be able to rescue patients whose level of sedation
becomes deeper than initially intended. For moderate
sedation, this implies the ability to manage a compro-
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i Vusness g which Y
repeated or painful stimulation. The ability to independently maintain ventitatoryfunction m ‘
rd%ovascutar tuncimrs is usually maﬁained

: sp ds purposcfuily after repeated or painful stimula-

bui “that )

tients cannot be easily aroused but respond purposefully* following
mpaired. Patients may require assistance in maintaining a patert

) . Hence, practitioners intending to produce a given
“dnitially;intended. %ndividuals admlntstenng Moderare

»wher;ﬁs "i'()g deep scdanon this unplxes the ablhty

“gency equipment, and rccovery procedures; however,

clinicians and their institutions have ultimate responsi-
bility for selecting patients, procedures, medications,

and eqmpment

Task Force Members and Consultants

ppointed a Task Force of 10 members to (1)
review the published evidence; (2) obtain the opinion of
a panel of consultants, including non-anesthesiologist
physicians and dentists who routinely adminjster seda-
tion-analgesia, as well as of anesthesiologists with a
special interest in sedation-anaigesia (see Appendix I):
and (3) build consensus within the community of prac-
titioners likely to be affected by the Guidelines. The Task
Force included anesthesiologists in both private and ac-
ademic practices from various geographic areas of the
United States, a gastroenterologist, and methodologists
from the ASA Committee on Practice Parameters.

This Practice Guideline is an update and revision of the
ABA “Guidelines for Sedation and Analgesia by Non-
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Anesthesiologists.”* The Task Force revised and updated
the Guidelines by means of 2 five-step process. First,
original published research studies relevant to the revi-
sion and update were reviewed and analyzed; only arti-
cles relevant to the administration of sedation by non-
anesthesiologists were evaluated. Second, the panel of
expert consultants was asked to (1) participate in a
survey related to the effectiveness and safety of various
methods and interventions that might be used during
sedation-analgesia, and (2) review and comment on the
initial draft report of the Task Force. Third, the Task
Force held open forums at two major national meetings
to solicit input on its draft recommendations. National
organizations representing most of the specialties whose
members typically administer sedation-analgesia were
invited to send representatives. Fourth, the nsultﬁﬁ‘is
were surveyed w0 asscss their opinions on

analytic process. To assist
make use of several descript

used in the actual analyses. Thes
defined bc]ow

@S
ncally significant reianonshlp (P < 0.01) hetwecn
chinical intervention and a clinical cutcome, using
metaanalysis.

Suggestive: There is enough i
ports and descxiptive studic

ormation from_case re-

tervention and a clinical outcomc This §
tative information does not permit a stat:stmal
ment of significance,

Equivocal: Qualitative data have not provided a clear
direction for clinical outcomes related to a clinical
intervention, and (1) there is insufficient quantitative
information or (2) aggregated comparative studies
have found no quantitatively significant differences
among groups or conditions.

The following terms describe the lack of available
scientific evidence in the literature:

Inconclusive: Published studies are available, but they
cannot be used to assess the relation between 2 clin-
ical intervention and a clinical outcome because the
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: Th

studies either do not meet predefined criteria for con-
tent as defined in the “Focus” of these Guidelines, or
do not provide a clear causal interpretation of findings
because of research design or analytic concerns.

Insufficient: There are too few published studies to in-
vestigate a relationship between a clinical intervention
and clinical outcome,

Silent: No studies that address a relationship of interest
were found in the available published literature.

The following terms describe survey responses from
the consultants for any specified issue. Responses were
solicited on a five-point scale, ranging from 1 (strongly
disagree) 10 5 (strongly agree), with a score of 3 being
neutrai.

‘itrongl ‘Agree: median score of 5
: medi.ln ore of 4
! iar score of 3
core of 2
: median score of 1

décreases the likelihood of adverse outcomes for both
moderate and deep sedation.
Recommendations, Clinicians administering seda-

_tion/analgesia should be farmhar thh sedation-oriented

might altér the” pat"icnt’s response to sedation/analgesia.
include: (1) abnormalities of the major organ sys- °

evious adverse experience with sedation/ -
analgesia as well as regional and general anesthesia; (3)
drug allergies, current medications, and potential drug
interactions; (4) time and nature of last oral intake; and
(3) history of tobacco, alcohol, or substance use or
abuse. Patients presenting for sedation/analgesia should
undergo a focused physical examination, including vital
signs, auscuitation of the heart and lungs, and evaluation
of the airway. (Example D). Preprocedure laboratory test-
ing should be guided by the patient’s underlying medical
condition and the likelihood that the results will affect
the management of sedation/analgesia. These evalua-
tions should be confirmed immediately before sedation
is initiated.
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Example I. Airway Assessment Procedures for Sedation and

Analgesia

Positive pressure ventilation, with or without tracheal intubation,
may be necessary if respiratory compromise develops during
sedation—-analgesia. This may be more difficult in patients with
atypical airway anatomy. In addition, some airway abnormalities
may increase the likefihood of airway obstruction during
spontaneous ventilation. Sorne factors that may be associated
with difficutty in airway management are:

History
Previous problems with anesthesia or sedation
Stridor, snoring, or sleep apnea
Advenced rheumatoid arthritis
Chromosomal abnormaiity (e.g., trisomy 21)

Physical Examination
Habitus
Significant obesity (especially involving the neck and facia
structures)
Head and Neck
Short neck, limited neck extension, decres
distance (< 3 om in an adult), neck mass Cepvig
disease or trauma. tracheat deviat n dysroroH

Mouth

child or impaired aduit) with preprocedurc mform
about sedation and analgesia. For mod xate sedatx“

consultants agree, and for deep sedation’ the consu]tants

strongly agree that appropriate preproccdure counschng
of patients regarding risks, benefits, and aitcrnanve§ 1o
sedation and analgesia increases patient satisfaction.
Sedatives and analgesics tend to impair airway reflexes
in proportion to the degree__ Qf sedatnon-ap lgesia

3 2'4 3 ‘V?s%l %
flected in the consultants opinion: They agree that pre-

procedure fasting decreases risks during mo“ﬂem
tion, while strongly agrecing that it deereaSes
during deep sedation. In emergency situations, when
preprocedure fasting is not practical, the consultants
agree that the target level of sedation should be modified
(i.e., less sedation should be administered) for moderate
sedation, while strongly agreeing that it should be mod-
ified for deep sedation. The literature does not provide
sufficient evidence to test the hypothesis that preproce-
dure fasting results in a decreased incidence of adverse
outcomes in patients undergoing either moderate or
deep sedation.

Recomunendations. Patients (or their legal guardians
in the case of minors or legally incompetent adults)
should be informed of and agree to the administration of
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218 dr“ie’?r’lex &wiff,, \ \
(fh

sedation/analgesia, including its benefits, risks, and lim-
itations associated with this therapy, as well as possible
alternatives. Patients undergoing sedation/analgesia for
elective procedures should not drink fluids or eat solid
foods for a sufficient period of time to allow for gastric
emptying before their procedure, as recommended by
the ASA “Guidelines for Preoperative Fasting™ (Example
IB. In urgent, emergent, or other situations in which
gastric emptying is impaired, the potential for pulmo-
nary 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.

Monitoring
Lével of Consciousness. The response of paticnts to

the pménts_ are breathmg Patients whose only response

%

xisks: The consultaints srrongly agree that monitoring
level oi consci@ﬁsaess xjeduces risks for both moderate
deep sgdaﬁop The members of the Task Force

,.,,_,neatnon r cxe;ebral hypoxia). Patients gwen sedatzveb
or analggsfé‘é in unmonitored settings in anticipation of a
subsediient procedure may be at increased risk of these
complications.

Example I, Summary of American Soclety of
Anesthesiologists Preprocedure Fasting Guidelines®
W

irgested ftdteriat: Minimum Fasting Periodt

2h

mil 4h

Infant formula 6h
Nonhuman mitk§ 6h
Light mealj 6h

* These recommendations apply to heaithy patients who are undergoing
eleclive procedures. They are not intended for women in labor. Following the
Guidelines does not guarantee a complete gastric emplying has occurred.

1 The fasting periods apply to all ages.

1 Examples of clear liquids include water, fruit juices without pulp, carbonated
beverages, clear tea, and black coffee.

§ 8ince nonhuman mik is simifar to solids in gastric emplying time, the
amount ingested must be considered when determining an appropriate fast-
ing period,

It A tight meal typically consists of toast and clear liquids. Meals that include
fried or fatty foods or meat may prolong gastric emptying time. Both the
amount and type of foods ingested must be considered when determining &n
appropriate fasting period,
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Pulmonary Ventilation. It is the opinion of the Task
Force that the primary causes of morbidity associated
with sedation/analgesia are drug-induced respiratory de-
pression and airway obstruction. For both moderate and
deep sedation, the literature is insufficient to evaluate
the benefit of monitoring ventilatory function by obser-
vation or auscultation. However, the consultanis
strongly agree that monitoring of ventilatory function by
observation or auscultation reduces the risk of adverse
outcomes associated with sedation/analgesia. The con-
sultants were equivocal regarding the ability of capnog-
raphy to decrease risks during moderate sedation, while
agreeing that it may decrease risks during deep sedation.
In circamstances in which patients are physically scpa-
rated from the caregiver, the Task Force belicves that

genation by pulse oximetry
itoring ventilatory function.

Oxygenation. Published data
cffectxveiy detects oxygcn desatura

agrees that hypoxemia during scdai:ipn an ana] ge

patients (e.g., with significant cardiovascular disease or
dysrhythmias) may decrease risks during moderate
sedation, :
Recommenddations. Monitoring of patient response
to verbal commands should be routine during moderate
sedation, except in patients who are unable to respond
appropriately (e.g., young children, mentally impaired or
uncooperative patients), or during procedures where
movement could be detrimental. During deep sedation,
patient responsiveness to a more profound stimulus
should be sought, unless contraindicated, to ensure that
the patient has not drifted into a state of general anes-
thesia. During procedures where a verbal response is not
possible (e.g., oral surgery, upper endoscopy), the ability
to glve a "thumbs up” or other md;cation of conscrous

te ofvmodemte sedation. Note that a response
reéflex Wxthdrawal from a painful stimulus is

oxxmctry with appropriate alarms. If
le pitch “beep,” which g:ves a con-

more likely to be detected by oximetty;than By clmxcal M

assessment alone.

Hemodynamics. Although there are insufficient,)
lished data to reach a conclusion, it is the opinion of the
Task Force that sedative and analgesic agents may blunt
the appropriate autonomic compensation for hypovole-

mia and procedure-related stresges, On the otheg hand, if

sedation and analgesia are inade :
velop potentially harmful autonomic stre
(e.g, hypertension, tachycardia). Early
changes in patients’ heart rate and blood pressuré’may
enable practitioners to detect problems and intervene in
a timely fashion, reducing the risk of these complica-
tions. The consultants strongly agree that regular moni-
toring of vital signs reduces the likelihood of adverse
outcomes during both moderate and deep sedation. For
both moderate and deep sedation, a majority of the
consultants indicated that vital signs should be moni-
tored at S-min intervals once a stable level of sedation is
established. The consultants strongly agree that contin-
uous clectrocardiography reduces risks during deep se-
dation, while they were equivocal regarding its effect
during moderate sedation. However, the Task Force be-
lieves that electrocardiographic moenitoring of selected
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hed; “Hlood pressurc should be measurcd at 5-min
intervals during the procedure, unless such monitoring
interferes with the procedure (e.g., pediattic magnetic
resonance imaging, where stimulation from the blood
ressure cuff could 2rousc an appropriately sedated pa-
wggtrdgy rdiogfaphic monitoring should be used
all patients undergomg decp sedation. It shouild also
sed-dufing moderate sedation in patients with sig-
nificant Cardiovascular disease or those who are under-

going procedures where dysrhythmias are anticipated.

Recording of Monitored Parameters

The literature is silent regarding the benefits of con-
temporaneous recording of patients’ level of conscious-
ness, respiratory function, or hemodynamics. Consultant
opinion agrees with the use of contemporaneous record-
ing for moderate sedation and strongly agrees with its
use for patients undergoing deep sedation. It is the
consensus of the Task Force that, unless technically
precluded (e.g., uncooperative or combative patient),
vital signs and respiratory variables should be recorded
before initiating sedation/analgesia, after administration



PRACTICE GUIDELINES

1009

of sedative-analgesic medications, at regular intervals
during the procedure, on initiation of recovery, and
immediately before discharge. It is the opinion of the
Task Force that contemporaneous recording (either au-
tomatic or manual) of patient data may disclose trends
that could prove critical in determining the development
or causc of adverse events. In addition, manual recording
ensures that an individual caring for the patient is aware
of changes in patient status in a timely fashion.
Recommendations. For both moderate and deep se-
dation, patients’ level of conscicusness, ventilatory and
oxygenation status, and hemodynamic variables should
be assessed and recorded at a frequency that depends on
the type and amount of medication administered, the
-length of the procedure, and the general conditio
the patient. At a4 minimum, this should be: (1) befoie
beginning of the procedure; (2) after adnumstrataon_ o

sedatnve—analgesxc agents; (5) at regular;mtervals during

Patient Momtoring ‘
Although the literature is sile

consultants strongly agree that the individual monitoring
the patient may assist the practitioner with interruptible
ancillary tasks of short duration; during deep sedation,
the consultants agree that this individual shouid have no
other responsibilities.

Recommendation. A dcmgn tes
than the practitioner performing the pro
be present to monitor the patient throughoit prot:e‘
dures performed with sedation/analgesia. During deep
sedation, this individual should have no other responsi-
bilities, However, during moderate sedation, this individ-
ual may assist with minor, interruptible tasks once the
patient’s level of sedation-analgesia and vital signs have
stabilized, provided that adequate monitoring for the
patient’s level of sedation is maintained.

Training of Personnel

Although the literature is silent regarding the effective-
ness of training on patient outcomes, the consultants
strongly agree that education and training in the phar-
macology of agents commonly used during sedation-
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analgesia improves the likelihood of satisfactory sedation
and reduces the risk of adverse outcomes from either
moderate or deep sedation. Specific concerns may in-
clude: (1) potentiation of sedative-induced respiratory
depression by concomitantly administered opioids; (2)
inadequate time intervals between doses of sedative or
analgesic agents, resulting in a cumulative overdose; and
(3) inadequate familiarity with the role of pharmacologic
antagonists for sedative and analgesic agents.

Because the primary complications of sedation/analge-
sia are related to respiratory or cardiovascular depres-
sion, it is the consensus of the Task Force that the
individual responsible for monitoring the patient should
be trained in the recognition of complications associated
with sedation/analgesia. Because sedation/analgesia con-
titutes 2 continuum, practitioners administering moder-
te bedatlon should be able to rescue patients who enter
te of decp sedauon whereas those intending to

£ te of general anesthesia, Therefore,
trongiy agree that at least one qualified
13;:& in basu: life support skifls (cardiopul-

S bag -valve-mask ventilation) should
thc*pmcedurc room during both moderate

Gh hdvanccd life support skills (e.g., tra-
; c,lcﬁbn]lation use of resusc;tanon med-

Reccnunendauons Indmdua}s responsible for pa-
eceiving fs’édatmmanalgesaa should understand
armacology of the agents that are administered, as
‘le of pharmacologic antagonists for opioids
and. bénzodlavepmes Individuals monitoring patients re-
ceiving sedation/analgesia should be able to recognize
the associated complications. At least one individual
capable: of establishing a patent airway and positive pres-
s well as a means for summoning
¢, shbuld be present whenever seda-
tion- rznalgesia 1s admmxstered It is recommended that
dual with advanced life support skills be imme-
diately dvailable (within 5 min) for moderate sedation
and within the procedure room for deep sedation.

Availability of Emergency Equipment

Although the Hterature is silent, the consultants
strongly agree that the ready availability of appropriately
sized emergency equipment reduces risks associated
with both moderate and deep sedation. The Hterature is
also silent regarding the need for cardiac defibrillators
during sedation/analgesia. During moderate sedation,
the consultants agree that a defibrillator should be im-
mediately available for patients with both mild (eg.,
hypertension) and severe (e.g., ischemia, congestive fail-
ure) cardiovascular disease. During deep sedation, the
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consultants agree that a defibrillator should be immedi-
ately available for all patients.

Recornmendations. Pharmacologic antagonists as
well as appropriately sized equipment for establishing a
patent airway and providing positive pressure ventila-
tion with supplemental oxygen should be present when-
cver sedation-analgesia is administered. Suction, ad-
vanced airway equipment, and resuscitation medications

Example IIl. Emergency Equipment for Sedation and
Analgesia

Appropriate emergency equipment should be available whenever
sedative or analgesic drugs capable of causing cardiorespiratory
depression are administered, The lists befow should be used as a
guide, which should be modified depending on the individual
practice circumstances, ltems in brackets are recommendeg
infants or children are sedated.

Intravenous equipment
Gloves
Tourniquets
Alcohol wipes
Sterile gauze pads
Intravenous catheters {24 22 gauge]

Assorted needles for drug aspkraﬂon i
[intracsseous bone matrow need e]

Source of compressed oxygen (ta
supply with flowmeter)
Source of suction
Suection catheters [pediatric suction ¢
Yankauer-iype suction

Face masks finfant/chilc}
Self-inflating breathing bag-valve set [pedi
Oral and nasal airways [infant/child-sized]
tubricant

Advanced airway management equipment (for practitioners with
intubation skills)
Laryngeal mask airways {pediatric)
Laryngoscope handies {tested)
Laryngoscope blades [pediatric)
Endotracheal tubes
Cuffed 6.0, 7.0, 8.0 mm D
[Uncuffed 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0 it
Stylet {appropriately sized for endotracheal tubes

Pharmacologic Antagonists
Naloxone
Flumazenil

Emergency medications
Epinephrine
Ephedrine
Vasopressin
Atropine
Nitroglycerin {tablets or spray)
Amiodarone
{ idocaine
Glucose, 50% [10 or 25%}
Diphenhydramine
Hydrocortisone, methylprednisolone, or dexamethasone
Diazepam or midazolam
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should be immediately available and in good working
order (Example IH). A functional defibrillator should be
immediately available whenever deep sedation is admin-
istered and when moderate sedation is administered to
patients with mild or severe cardiovascular disease.

Use of Supplemental Oxygen

The literature supports the use of supplemental oxy-
gen during moderate sedation and suggests that supple-
mental oxygen be used during deep sedation to reduce
the frequency of hypoxemia. The consultants agree that
supplemental oxygen decreases patient risk during mod-
erate sedation, while strongly agreeing with this view for
deep sedation.

Recommendations. Equipment to administer supple-
frental, .oxygen should be present when sedation/analge-
sia is admiihi tered Supplemental oxygen should be con-
d sedatlon and should be

particular patient or procedure. If
1 ated or develops during sedation/
y ental oxygen should be administered.

S

s Qf Sedatzve—A nalgesic Agents
ests ithat combining a sedative with
effcctlvc modcratc sedanon, it is

- of sedatxve opioid combinations
ith tha‘tpf a sed:ﬁzvc alone. The consultants agree that
matﬁ%ns Qf: sedatives and opioids provide satisfac-
fory modegite and deep sedation. However, the pub-
ed“dﬁta also suggest that combinations of sedatives
andl opioids may increase the likelihood of adverse out-
comes, including ventilatory depression and hypoxemia;
the consultants were equivocal on this issue for both
modcrate ;anmdee sedauon It 1s the consensus of the

ation/dnalgesia to be appropriately titrated to meet
the individiial requirements of the patient and procedure
while reducing the associated risks.

Recommendations. Combinations of sedative and
analgesic agents may be administered as appropriate for
the procedure being performed and the condition of the
patient. Ideally, cach component should be administered
individually to achieve the desired effect (e.g., additional
analgesic medication to relieve pain; additional sedative
medication to decrease awareness or anxiety). The pro-
pensity for combinations of sedative and analgesic
agents to cause respiratory depression and airway ob-
struction emphasizes the need to appropriately reduce
the dose of each component as well as the need to
continually monitor respiratory function,
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Titration of Intravenous Sedative-Analgesic

Medications

The literature is insufficient to determine whether ad-
nmdnistration of small, incremental doses of intravenous
sedative/analgesic drugs until the desired level of seda-
tion or analgesia is achieved s preferable to a single dose
based on patient size, weight, or age. The consultants
strongly agree that incremental drug administration im-
proves patient comfort and decreases risks for both
moderate and deep sedation,

Recommendations. Intravenous sedative/analgesic
drugs should be given in small, incremental doses that are
titrated to the desired end points of analgesia and sedation.
Sufficient time must clapse between doses to allow the
effect of each dose to be assessed before subsequent drug

administration. When drugs are administered by _0rﬁﬁfm~ ‘

repeat doses of oral medication:
analgesia is not recommended,

Ketamine)
The htcrature suggests th

verse cutcomes than similar levels of sedation thh mi-
dazolam. The consultants are equivocal regarding
whether use of these medications affects the likelihood

of producing satisfactory moderate sedatnon while

agreeing that using them inc
satisfactory deep sedation. Howevcr
agree that avoiding these medications decregs:

lihood of adverse outcomes during moderate sedation '

and are equivocal regarding their effect on adverse out-
comes during deep sedation,

The Task Force cautions practitionrers that methohexi-
tal and propofol can produce rapid, profound decreases
in level of consciousness and cardiorespiratory function,
potentially culminating in a state of general anesthesia,
The Task Force notes that ketamine also produces dose-
refated decreases in level of consciousness, culminating
in general anesthesia. Although it may be associated with
less cardiorespiratory depression than other sedatives,
airway obstruction, laryngospasm, and pulmonary aspi-
ration may still occur with ketamine. Furthermore, be-
cause of its dissociative propertics, some of the usual
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2A0ENG longcr at risk for cardiovascular or respiratory

signs of depth of sedation may not apply (e.g., the pa-
tient's eyes may be open while in a state of deep seda-
tion or general anesthesia). The Task Force also notes
that there are no specific pharmacologic antagonists for
any of these medications.

Recommendations. Bven if moderate sedation is in-
tended, patients receiving propofol or methohexital by
any route should receive care consistent with that re-
quired for deep sedation. Accordingly, practitioners ad-
ministering these drugs should be qualified to rescue
patients from any level of sedation, including general
anesthesia. Patients receiving ketamine should be cared
for in 2 manner consistent with the level of sedation that
is achieved.

nton this issue for deep scdatlon
quwocal regardmg the comparative

depression, because it increases the likelthood of satis-
factory sedation and decreases the likelihood of adverse
outcomes In situations where sedatzon is initiated by

“for uitraﬁrcﬂous access is not sufficiently ad-

. dressed m.thc Hterature. However, initiation of intrave-

- &5 “aftcr the initial sedation takes effect allows
addmonal sedatwe -analgesic and resuscitation drugs to
be administered if necessary.

Recommendations. In patients receiving intravenous
medications for sedation/analgesia, vascular access
should be maintained throughout the procedure and
until the patient is no longer at risk for cardiorespiratory
depression. In patients who have received sedation-
analgesia by nonintravenous routes, or whose intrave-
nous line has become dislodged or blocked, practitio-
ners should determine the advisability of establishing or
reestablishing intravenous access on a case-by-case basis.
In all instances, an individual with the skills to establish
intravenous access should be immediately available.
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Reversal Agents

Specific antagonist agents are available for the opioids
(e.g., nzloxone) and benzodiazepines (e.g,, flumazenif).
The literature supports the ability of naloxone to reverse
opioiddnduced sedation and respiratory depression.
Practitioners are cautioned that acute reversal of opioid-
induced analgesia may result in pain, hypertension,
tachycardia, or pulmonary edema. The literature sup-
ports the ability of flumazenil to antagonize benzodiaz-
epine-induced sedation and ventilatory depression in pa-
tients who have received benzodiazepines alone or in
combination with an opioid. The consultants strongly
agree that the immediate availability of reversal agents
during both moderate and deep sedation is associated
with decreased risk of adverse outcomes. It is the con-
sensus of the Task Force that respiratory depresé
should be initially treated with supplemental oxyge:
and, if necessary, positive pressure vemﬂauon by ;
The consultants dnsagree I:hat the u e of set atﬁo reg

quate. After pharmacologic reversal, patients should be
observed long enough to ensure that sedation and car-
diorespiratory depression does not recur once the effect
of the antagonist dissipates. The use of sedatj ;
mens that include routine reve _fal dativ
sic agents is discouraged.

Recovery Care

Patients may continue to be at significant risk for de-
veloping complications after their procedure is com-
pleted. Decreased procedural stimulation, delayed drug
absorption following nonintravenous administration,
and slow drug elimination may contribute to residual
scdation and cardiorespiratory depression during the
recovery period. Examples inchxde intramuscular meper-
idine-promethazine- chlorpromazine mixtures and oral
or rectal chloral hydrate. When sedation-analgesia is
administered to outpatients, it is likely that there will be
no medical supervision once the patient leaves the med-
ical facility. Although there is not sufficient literature to
examine the effects of postprocedure monitoring on
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patient outcomes, the consultants strongly agree that
continued observation, monitoring, and predetermined
discharge criteria decrease the likelihood of adverse out-
comes for both moderate and deep sedation, It is the
consensus of the Task Force that discharge criteria
should be designed to minimize the risk for cardiorespi-
ratory depression after patients are released from obser-
vation by trained personnel.

Recommendations. Following sedation/analgesia,
patients should be observed in an appropriately staffed

Example TV, Recovery and Discharge Criteria after Sedation
and Analgesia

Each patient-care facility in which sedation-analgesia is
~administered should develop recovery and discharge criteria
bzt are suutab!e for its spec:fzc pattents and procedures Some

Giples
},Superwsian of recovery and dcscharge after

acmloner or a licensed physician.
area should be equnpped with, oF have direct

3 g

'momtored unt i} appropraate discharge criteria are satisfied.
» Thé durat:oj‘: and ;frequency of monitoring should be

i w:duahzegiﬁépendzr;g on the level of sedation achieved,
he overa;}fcondmon ofithe patient, and the nature of the

ionfor ¢
-Oxygepatfon should;be monitored untid patients are no
longer al rigk’for reSprratory depression.
el of ¢ nscxousness. vital signs, and oxygenation (when
ad} sho/yld be recorded at reqular intervals,
A pdrseior Qmer individual trained to monitor patients and
recogmze*’t‘:ompilcattons should be in attendance until
dsscbarge criteria are fulfilted,
B individual capable of managing complications {e.g.,
establishing a patent airway and providing positive pressure
ventiation) should be immediately avaitable until digcharge
criteria are fulfiled.

H-and oriented; infants and patients

s initially abnormai should have

turned 1o their baseline status. Practitioners and parents

-3 '“ware that pediatric patients are at risk for airway

bsfruction should the head fall forward while the child is
secured in a car seat,

2. Vital signs should be stable and within acceptable limits.

3. Use of scoring systems may assist in decumentation of
fitness for discharge.

4. Sufficient time (up to 2 h) should have elapsed after the last
administration of reversal agents (naloxone, flumazenit} to
ensure that patients do not become resedated after reversal
effects have worn off,

§. Outpatients shoutd be discharged in the presence of a
responsible adult who will accompany them home and be able
to report any postprocedure complications.

6. Outpatients and their escorts should be provided with
written instructions regarding postorocedure diet,
medications, activities, and a phone number to be called in
case of emergency.
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and equipped area until they are near their baseline level
of consciousness and are no longer at increased risk for
cardiorespiratory depression. Oxygenation should be
monitored periodically until patients are no longer at risk
for hypoxemia. Ventilation and circulation should be
monitored at regular intervals until patients are suitable
for dischatge. Discharge criteria should be designed to
minimize the risk of central nervous system or cardiore-
spiratory depression after discharge from observation by
trained personnel (Example V).

Special Situations

The literature sugpests and the Task Force members
concur that certain types of patients are at increased risk
for developing complications related to sedation/analge-

of age; severe cardiac, pulmonary, hep
case; pregnancy; drug or alcohol abusc) the
agree that preprocedurc consultatibr :

hts

and strongly agree that it dccr ascs

notes that in emergency sxtuatxons the benefits of avé*éit
ing preprocedure consultations must be we:ghe
the risk of delaying the procedure.

For moderate sedation, the consultants are equivocal
regarding whether the immediate availability of an indi-
vidual with postgraduate trammg in anesthcsxoiogy m—
creases the likelihood of a sat

creases the associated risks. For deep sedation, the

consultants agree that the immediate availability,
an individual improves the likelihood of satisfictory e
dation and that it will decrease the likelihood of adverse
outcomes.

Recommendations. Whenever possible, appropriate
medical specialists should be consulted before adminis-
tration of sedation to patients with significant underlying
conditions. The choice of specialists depends on the
nature of the underlying condition and the urgency of
the situation. For severely compromised or medically
unstable patients (eg., anticipated difficult airway, se-

fReaders with special interest in the statistical analysis used in establishing
these Guidelines can receive further information by writing to the American
Socicty of Anesthesiologists: 920 N, Northwest Highway, Park Ridge, Hlinois
6ONGE-2573.
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sia unless special precautions are taken. In patients-with*

vere obstructive pulmonary disease, coronary artery dis-
ease, or congestive heart fajlure), or if it is likely that
sedation to the point of unresponsiveness will be neces-
sary to obtain adequate conditions, practitioners who
are not trained in the administration of general anesthe-
sia should consult an anesthesiologist.
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I: Methods and Analyses}

essment of thut Guidclmcs Wwas bascc! on the

i efﬁcacy (e, satisfactory sedation and
g

8 outL_omcs

aration:of the patient (e.g, counseling, fasting)

;cal efficacy {fe., satisfactory sedation and

Reduci;smdverse outcomcs

_Pauent,morf torma, g £, level of consciousness, pulmonary ven-
' t:latkm {obpcwatxon “agscultation], oxygenation [puilse oxime-
trﬂ automdtcd .zphea monitonng [capnngrapi\y], hemodynam-

_,Imﬁ;ovca &chmc.ﬁl efficacy (le, satisfat_tory sedation and

‘ analgcs:a‘?z

b, Red{t?:”cs adverse outcomes

emporancous recording of monitored parameters (e.g., level
of consciousness, respiratory function, hemodynamics) at regu-

lar intervals in patients receiving sedation or analgesia

4. Improves clinical efficacy (Je., satisfactory sedation and

analgesia)

b Reduccsmdvcrse outﬂmmeq

i didividual who is dedicated solely to patient

momtormg and safery

i Imp:mres clinical efficacy (fe., satisfactory sedation and

educes adverse ouLComes
Gu. Education and training of sedation and analgesia providers in the
pharmacology of sedation-analgesia agents
a. Improves clinical efficacy ({e., satisfactory sedation and
amalgesia)
b. Reduces adverse outcomes
6b. The presence of an individuaKs) capable of establishing a patent
airway, positive pressure ventilation, and resuscitation (Ze., ad-
vanced life-support skills) during a procedure
a. Improves clinical efficacy (fe, satisfactory sedation and
analgesiz)
b. Reduces adverse outcornes
7. Availability of appropriately sized emergency and atrway equip-
ment (eg., laryngeal mask airway, defibrillators)
2. Improves clinical efficacy (le, satisfactory sedation and
analgesia)
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b. Reduces adverse outcomes
8. The use of supplemental oxygen duting procedures performed
with sedation or analgesia
4. Improves chinical efficacy (e,
anaigesia)
b. Reduces adverse outcomes
9. Use of sedative agents combined with analgesic agents (eg.,
sedative-analgesic cocktails, fixed combinations of sedatives and
analgesics, titrated combinations of sedatives and analgesics)
a. Improves chinical efficacy (le, satisfactory sedation and
analgesia)
b. Reduces adverse outcomes
10. Titration of intravenous sedative-analgesic medications to
achieve the desired effect
a. Improves clinical cfficacy ({e, satisfactory sedation and
analgesia)
b. Reduces adverse outcomes
11. Intravenous sedation-analgesic medications specifically dc.‘,:gned,
1o be used for general anesthesia (Le,, methohexi
and ketamine)
4. Improves clinical efficacy {de., satisf tory b(ddtl@n
anafgesia)
b. Reduces adverse outcomes
124. Administration of sedative-analgesic
route
a. Improves clinical efficacy ( :
analgesia)
b. Reduces adverse outcomes ;
12b. Maintaining or establishing intrayenous

satisfactory sedation and

analgesza)
b. Reduces adverse outcomes

I3,

4. Improves clinical efficacy (Le.
analgesiay
b. Reduces adverse outcomes

14.

5.

monitoring, special scdauves»iechmqucs) for patzcnzs with spe«

ciat problems (eg., uncooperative patients; extremes of age;
severe cardiac, pulmonary, hepatic, remal, or centrzl nervous
system disease; morbid obesity; slcep apnea; pregnancy; drug or
alcohol abuse; emergency-unpre
airway difficulties)
a. Improves clinical efficacy (ie,
analgesia)

b. Reduces adverse outcomes
Scientific evidence was detived from aggregated research literature
and from surveys, open presentations, and other consensus-oriented
activitics, For purposes of literature aggregation, potentially relevant
clinical studies were identified v electronic and manual searches of
the Heeratare. The electronic search covered a 36-yr period from 1966
through 2001, The manuat search covered a 44-yr period from 1958
through 2001, More than 3,000 citations were initially identified, yield-
ing a total of 1,876 nonoverlapping articles that addressed topics
refated to the 15 evidence linkages. After review of the articles, 1,519
studies did not provide direct evidence and were subsequently climi-
nated. A total of 357 articles contained direct linkage-related evidence.
A directional result for each study was initially determined by a
literature count, classifying each outcome as cither supporting a link-
age, refuting a dinkage, or neutral. The results were then summarized to
obtain a directional assessment of support for each linkage. Literature
pertaining to three evidence linkages contained enough studies with

satisfactory scdation and
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welldefined experimental designs and statstical information to con-
duct formal metaanalyses, These three linkages werc; finkage 8 [sup-
plementat oxygen), linkage 9 [benzodiazepines combined with opioids
vs. benzodiazepines atone], and linkage 13 [naloxone for antagonism
of opioids, flumazent] for antagonism of benzodiazepines, and fluma-
zenil for antagonism of benzodiazepine-opioki- combinations].
Combined probability tests were applied to continuous data, and an
odds-ratio procedure was applied to dichotomous study results. Two
combined probability tests were employed as follows: (1) the Fisher
combined test, producing chi-square values based on logarithmic trans-
formations of the reported P values from the independent studies; and
(2) the Stouffer combined test, providing weighted representation of
the studies by weighting each of the standard normal deviates by the
size of the sample. An odds-ratic procedure based on the Mantel-
Haenszel method for combining study results using 2 X 2 tables was
used with outcome frequency information. An acceptable significance
level was set at P <7 0.01 (one-tailed), and effect size estimates were
calwtat(_d Tests for heterogenuty of the m(!f.pc.ndcnt 5tud=u were

“‘ndom«effems odds ratios were calculated when sxgmﬁcam
teropemniety was Jound. To assess potential publishing blas, a “fail-

by alculated for each combined probability test, No
,pubhshcd tudies was conducted, and no reliability tests

2 u!‘(fs are’feported in table 2. The following outcomes

5 i
werc found m 5:: iphificantfor combined probab:hty tests: (1) oxpgen

tagonism of opioids and flumazenil for
epme— opioid combinations); (3) pspchomo-
(ﬂuma?cmi for antagonz:,m of henzodiaz-

Her and’ weighted Stonfier (,ombmcd test resuits
Tt agrees Wr:gﬁtéd t.ffwt size values for these linkages ranged from

k§ to 9 BO(rcprcséfltmg moderate to high effect size estimates.
1t rHap seel odés ratios were significant for the fo!tow:ng out-

A(bemodnazepmﬁ«ﬁpzoxd combinations vs, benzodiazepines alone); (2)
sedauon maor;ery‘ linkage 13 (flumazenil for antagonism of benzodi-
©8), and (3) recall of procedure, linkage 9 (benzodiazepine-
opaoid combinations). To be considered acceptable findings of signif:
icance, Mantel-Haenszel odds ratios must agree with combined test
results when both types of data are assessed.

Interobserver agreement among Task Force members and two meth-
is estabilished b}; imterrater reliability testing. Agreement

Sinig a4 3 fé‘si"aﬁstjc for two-rater agreement pairs were as
follows: (1) type of study design, k = 0.25-0.64; (2) type of analysis,

& (3 evidence linkage assignment, k = 0.78-0.89; and
HAusion for database, k = 0.71-1.00. Three-rater chance-
corrected agreement vatues were: (1) study design, Sav = 0.45, Var
(Sav) = 0.012; (2) type of analysis, Sav = 0.51, Var (Sav) = 0.015; (3)
linkage assignment, Sav = (.81 Var (Sav) = 0.006; (4) literature data-
base inclusion, Sav = 0.84 Var (Sav) = 0.046. These values represent
moderate to high levels of agreement.

The findings of the litcrature analyses were supplemented by the
opinions of Task Force members as well as by surveys of the opinions
of a panel of consultants drawn from the following specialiics where
sedation and analgesia are commonly administered: Anesthesiology, 8
Cardiology, 2; Dental Anesthesiology, 3; Dermatology, 2; Emergency
Medicine, 3; Gastroenterology, 9; Intensive Care, 1; Oral and Maxillo-
facial Surgery, 5; Pediatrics, 1; Pediattic Dentistry, 3; Pharmacology, 1
Pulmonary Medicine, 3; Radiology, 3; Surgery, 3; and Urology, 2. The
rate of return for this Consultant survey was 78% (1 = 51/65). Median
agreement scores from the Consultants regarding each linkage are
reported in table 3.
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Table 2, Meta-analysis Summary

Figher Mantei- Heterogonaity
Mo, Chi- Weighted Effect Haenszel Chi- Qudds
Linkages Studies  square P Stowtfer Zo P Siza square P Ratio  Significance  Effect Size
Supplemantat oxygen
QOxygen saturation® 5 7140  <0.001 5.44 =001 040 — e - >DBONS) >0.50(NS)
Hypoxemia® 7 — - s e — 44,15 <{.001 0.20 s >0.50 (NS}
Sedatives/Opigids combined:
Benzodiazepines 4 opioids
Sedation efficacy 7 _— — - —— — 3.79 >0.05 (N8) 1.87§ - <.
Recall of procedure ] —_ — — — _ 847 <0.001% 2.18§ — <0.01
Hypoxemia 5 o — — —_— — 11.78 <000t 2,37 s >0.05 (NS}
Naloxene for opicids
Sedaticn recovery at S min", 1% 5 3836 <0.001 33 <0,001 0.23 o — —  >030 {88 »0.02 (NS
Resplation/ventilation”, 1,1 S aB,72 <0.001 397 <0.001 0.33 -— s - 2CIGNS}  <0.001
Flumazenii for benzodiazepines
Sedation recovery at 5 min <] 8.15 _ >0.10 {NS)
Psychomotor recovery
at 15 min 5 —  »070NS}  >0.50 (NS)
at 30 min 5 - >080(NS) >0.50(NS)
Respiration/ventiationt, 51 — <01 <0001
Flumazent for benzodiazepne-opioid
combinations
Sedation recovery at 5 min s <0.00% <0.001
Respiration/ventiiationt, ~—  >DIQMNS <000
Nausea/vormdting 1.22 — =>0.7G (NS

* Nonrandomized comparative studies are mclude
k4 Studles in which sub;ects consist of sntensive

ire paticiit preparation, 21%; patient monitoring,

pus rccorplmg of monitored parameters, 91%; avail

icated solely to patient monitoring and safety,

g 'rmmr%g of sedation-analgesia providers in phar-
¥ acolog Vs 89)6, prescncef@f an individual(s) capable of establishing a

P Al twa;/o %; avaxiabﬂ:zy of appropriately sized emergency and
gusprﬁenz b

postgraduatc training in am:sthcsiology improves mod Tare, sedation or gesia w:ti;fag nts designc(} for general ancsthts:a 7%, ddmm:btrat:on
reduces adverse outcomes. ; : fseé!atwc-analgcsic agents by the intravenous route, 94%; maintain-
For deep sedation, Consuftants were supportive of zll of the linkages ing or establishing intravenous access, 97%; availability-use of fluma-

with the following exceptions: linkage 9 (sedatives combined with zenil, 94%; availability-use of naloxone, 94%; observation and moni-
analgesics for reducing adverse outcomes), linkage 11 (avolding gen- toring during recovery, 89%; special care for patients with underlying
eral anesthesia sedatives), linkape 13b (routine admmistratxon of nal- medical problems, 91%; and special care for uncooperative patients,

oxone), and linkage 13c (routmc admm}s 4%, Sey ntf;_fomj;‘gpé cenit of the respondents indicated that the Guide-
h the amount of time spent on a typical
dence linkages would t_hange their clinical practices If the updatcd Case ch respundc.nts (26%) indicated that there would be an in-
Guidelines were instituted. The rate of return was 579 ount of time they would spend on 4 typicat case with
The percent of responding Consultants expecting ng: change. eimplementition of these Guidelines. The amount of increased time

ated with each linkage were as follows: preprocedure patient evalua— anticipated by these respondents ranged from 1 to 60 min.

Anesthesiology, V 956, No 4, Apr 2002
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Table 3. Consultant Survey Sumunary

Moderate Sedation

Deep Sedation

Median* or Median® or
Intervention or Linkage QCutcome Percent N Percent
1. Preprocedure patient evaluation Satisfactory sedation 51 5 51 5
Adverse outcomes &1 5 51 5
2. Preprocedure fasting Satisfactory sedation 51 4 51 5
Adverse cutcomes 51 4 51 5
3. Monitoring
a. Level of consciousness Satisfactory sedation 5 49 g
Adverse outcomes 5 &6 5
b. Breathing {cbservation/auscultation) Satisfactory sedation 5 49 5
Adverse outcomes 5 50 5
¢. Pulse oximetry Saetisfactory sedation & 50 5
Adverse outcomes 5 50 §
d. Blood pressure/heart rate Satisfactory sedation 4 49 5
dverse outcomes 5 49 5
e. Electrocardiogram 1sfactery sedation 3 50 4
Adverse outeomes 3 49 5
f. Gapnography isfactory sedation 3 48 4
3 49 4
4, Contemporaneous recording 1t useggqatlon 4 50 8
Hgomes 4 50 5
§. Individual for patient monitoring ,Sat;sfactow seg.l" ion 4 48 5
" Adverse out“éem 4 48 5
6a. Education and training o 5 49 5
5 49 5
6b. Individua!l with basic lite suppert skms 5 49 5
6c. Availability of advanced life support 5
In the procedure room 4.2% 39 79.6%
Immediate vicinity (1-5 min) 56.2% 8 16.3%
Same buiiding (5-10 min) 20.2% 2 4.1%
Quiside provider g 10.4% 0 0.0%
7. Emergency intravenous and ai 5 49 5
8. Supplemental oxygen 4 49 g
9. Sedatives combined with anaiges 4 49 4
‘ 3 49 k)
10, Tiration 5 50 5
5 50 5
11. Avoiding general anesthetic sedatives 3 49 2
Adverse qptcemes 4 48 3
12a. Intravenous sedatives Sgbsiactoz’y sedation 51 5 50 5
Adverse oputcomes 51 4 50 4
12b. Intravenous access Satisfactory sedation 50 4 49 5
Adverse outcomes 50 L 49 5
13a. Immediate availability of naloxone or flumazenil Adverse outcomes 51 5 51 5
18b. Routine administration of naloxa atlsfactory sedatwn 37 2 37 2
B 2 37 2
13c. Routine administration of flumazer é‘c‘?orf’ seda 1 37 2
Adv rse outcorgles 37 2 37 2
14. Observation, monitoring, and discharge crite i 50 5 49 5
15a. Medical specialist consultation, patients with Undeérlying “S-atisfa‘ctory sedation 50 4 49 5
medical conditions Adverse cutcomes 50 4 49 5
15b. Anesthesiologist consultation, patients with underlying Satisfactory sedation &1 3 50 4
medical conditions Adverse outcomes 51 4 50 5
15¢. Anesthesiclogist consultation, patients with significant Batisfactory sedation 51 4 50 5
sedation risk factors Adverse outcomes 51 4 50 5
16. Postgraduate training in anesthesiology Satisfactory sedation 51 3 50 4
Adverse outcomaes 51 3 50 4
17. In emergency situations, sedate patients less deeply 81 4 51 5

* Strongly agree: Median score of 5; Agree: Median score of 4; Equivocal: Median score of 3 Disagree: Median store of 2; Strongly disagree: Median score of 1.
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Appendix IE: Summary of Guidelines:}

Except as noted, recommendations apply to both moderate and
deep sedation.

1. Preprocedure evaluation
Relevant history (major organ systems, sedation-anesthesia his-
tory, medications, allergies, kst oral intake)

Focused physical examination (to inclede heart, Jungs, airway)
Laboratory testing guided by underlying conditions and possible
cffect on patient management

Findings confirmed immediately before sedation

2. Patient counseling
Risks, benefits, limitations, and alternatives

3. Preprocedure fasting
Flective procedures—sufficient time for gastric emptying
Urgent or emergent situations—potential for pulmonary aspira-
tion considered in determining target level of sedation, delay of
procedure, proteciion of trachea by intubation
See ASA Guidelines for Preoperative Fasting®

4. Monitoring

(Datd to be recorded ar appropriate interva
after procedure)  Pulse oximetry

Response to verbal

Pulmonary

Auscultation)

For deep sedation: ¢
Response to verbal commands (
contraindicated

Electrocardiograph for all paliem.s
5. Personncl

pwccdun_
This individual may assist with minor interrupt
patient is stable

For deepy sedation:
The monitoring individual may nrot assist with other tasks

6. Training

Pharmacology of sedative and malg«.s;c agents
Pharmacology of available anta;,anis&s

$This Is a summary of the Guidelines, The body of the d
consuited for complete details.
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Basic life support skills—present
Advanced life support skills—within 5 min
For deep sedation:
Advanced life support skills in the procedure room
7. Emergency Equipment
Suction, appropriately sized airway equipment, means of Posi-
tive-pressure ventilation
Intravenous equipment, pharmacologic antagonists, and basic
resuscitative medications
Defibrillator immediately available for patients with cardiovas
cular discase
For deep sedation:
Defibrillator immediately available for alt patients
8. Supplemental Oxygen
Oxygen delivery equipment available
Oxygen administered if hypoxemia occurs
For deepr sedation:
0xygen administered to all patients unless contraindicated
':: of Agt:ms

at,élatmn, p« }enrs should receive care consistent with decp
. scdauon, mdmhﬁg ability to rescue from unintended general
zmesthesi !

Segatives admm;szer’éd by other routes— case-by-case decision
ln wdua! ~with intfavenous skills immediately available
; Reversat;\ ents

stfiervation until patients no longer at risk for cardlorespiratory
depression

Approptiate discharge criteria to minimize risk of respiratory or
cardiovascular depression after discharge

5. Special Situations

Sevare-‘underlymg medical problems— consult with appropriate
: f
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ments, and their use cannot guarantee any specific outcome,
Practice Guidelines are subject to revision as warranted by
the evolution of medical knowledge, rechnology, and prac-
tice. They provide basic recommendations that are sup-
ported by a synthesis and analysis of the current literature,
expert and practitioner opinion, open forum commentary,
and clinjcal feasibility daca,

"This update includes data published since the Practice
Guidelines for Preoperative Fasting and the Use of Pharma-
cologic Agents to Reduce the Risk of Pulmonary Aspiration
were adopted by the ASA in 1998 and published in 1999.*

2. 5

Bpfinition of Fropusrativy Fashn
M

Bugfrmomary Aspiration

For these Guidelines, preoperative fasting is defined as 2
prescribed period of time before a procedure when patients
are not alfowed the oral intake of liquids or solids. Perioper-
ative pultnonary aspiration is defined as aspiration of gastric
contents occurring after induction of anesthesia, during a
procedure, or in the immediate period afrer susgery.

The purposes of these Guidelines are to (1) enhance the
quality and efficiency of anesthesia care, (2) stimulate evalu-
ation of clinical practices, and (3) reduce the severity of com-
plications related to perioperative pulmonary aspiration of
gastric contents.

Enhancernents in the quality and efficiency of anesthesia
care include, but are not limited 1o, the cost-effective use of
perioperative preventive medication, increased patient satis-
faction, avoidance of delays and cancellations, decreased risk

® Supplemental digital content is available for this article. Direct
URL citations appear in the printed text and are avallable in
poth the HTML and PDF versions of this article. Links 1o the
digital files are provided in the HTML text of this article on the
Journai's Web site (www.anesthesiology.org).
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of dehydration or hypoglycemia from prolonged fasting, and
the minimization of perioperative morbidity.

Clinical practices include, but are not limited to, with-
holding solids and liquids for specified time periods before
surgery, and prescribing pharmacologic agents to reduce gas-
wric volume and acidity.

Complications of aspiration include, but are not limiced
to, aspiration pnetmonia, respiratory disabilities, and reased
morbidities.

Fozue

These Guidelines focus on preoperative fasting recom-
mendations, as well as recommendations regarding the
administration of pharmacologic agents to modify the
volume and acidity of gastric contents during procedures
in which upper airway protective reflexes may be im-
paired. Prevention of perioperative pulmonary aspiration
is part of the larger process of preoperative evaluation and
preparation of the patjent.

Airway management techniques that are intended to re-
duce the occurrence of pulmonary aspiration are not the
focus of these Guidelines. For example, a rapid-sequence
induction/tracheal intubation technique or an awake tra-
cheal intubation: technique may be useful ro prevent chis
problem during the delivery of anesthesia care. In addition,
these Guidelines do not address the selection of anesthetic
technique.

The intended patient population for these Guidelines is lim-
ited to healthy patients of afl ages undergoing elective proce-
dures, These Guidelines do not apply to patients who undergo
procedures with no anesthesia or only local anesthesia when
upper airway protective reflexes are not impaited, and when no
risk facrors for pulmonary aspiration are apparent. These
Guidelines ate also not intended for women in labor.

‘These Guidelines may not apply to, or may need to be
modified for (1) patients with coexisting discases or condi
tions that can affect gastric emprying or fluid volume (e.g.,
pregaancy, obesity, dizbetes, hiatal hernia, gastroesophageal
reflux disease, ileus or bowel obstruction, emergency care,
enteral tube feeding) and (2) patients in whom airway man-
agement might be difficult. Anesthesiologists and other an-
esthesia providers should recognize that these conditions can
increase the likelihood of regurgitation and pulmonary aspi-
ration. Additional or alternative preventive strategies may be
approptiate for such patients.

and other anesthesia providers. They also may serve as a
resource for other health care professionals who advise or care
for patients who receive ancsthesia care during procedures.
Anesthesia care during procedures refers to general anesthe-
sia, regional anesthesia, or sedation/analgesia (.¢., monitored

1 12th Annual Meeting of the Society for Ambulatory Anesthesia,
Orlando, Florida, May 2, 1997,
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anesthesia care). Throughout these Guidelines, preoperative
should be considered synonymous with preprocedural, as the
latter term is often used to describe procedures that are not
considered operations.

Yask Foroe Blembars ang Cong
The original Guidelines were dwe[opeci by a Task Force of 10
members, including anesthesiologists in both private and aca-
demic practice from vatious geographic areas of North America,
and a consulting methodologist from the ASA Committee on
Standards and Practice Parameters.

The Task Force developed the original Guidelines by means
of asix-step process. First, they reached consensus on the criteria
for evidence. Second, original published research studies from
peer-reviewed journals relevant to preoperative fasting were re-
viewed and evaluated. Third, expert consultants were asked (1)
to participate in opinion surveys on the effectiveness of various
preoperative fasting management recommendations and (2) to
review and comment on a draft of the Guidelines. Fourth, the
Task Force hetd open forams at a national meetingf to solicit
input on the draft recommendations. Fifth, expert consulrants
were surveyed to assess their opinions on the feasibility of im-
plementing the Guidelines. Sixth, all available information was
used to build consensus within the Task Force to finalize the
Guideline reconumendations (apperidix 1),

It 2009, the ASA Committee on Standards and Practice
Parameters requested that scienific evidence for these Guide-
lines be updated. This update consists of an evaluation of liter-
ature that includes new studies obtained after publication of the
original Guidelines, new surveys of expert consultants, and a
survey of a randomly selected sample of active ASA membess.

Sysind o Sfropath of Evidonns

Preparauon of this u;adate used the same methodologic pro-
cess as was used in the original Guidelines to obrain new
evidence from two principal sources: scientific evidence and
opinion-based evidence {appendix 2). The protocol for re-
porting each source of evidence is described below.

L4

Study findings from published scientific [irerature were aggre-
gated and are reported in summary form by evidence category,
as described below. All Hterature (g, randomized controlled
trials, observational studies, case reports) relevant to each topic
was considered when evaluating the findings. However, for re-
porting purposes in this document, only the highest level of
evidence {f.e, level 1, 2, or 3 within category A, B, or C) is
included in the summary.

Gotegory A Bupporfive Lisrsture

Randormized controfled trials report statistically significant
(P < 0.01) differences berween clinical interventons for a
specified clinical outcome.

Practice Guidelines



BE

Level 1. The literature contains multiple randomized
controlled trials. Aggregated findings are supporred by
meta-analysis. &

Level 2. The literature contains multiple randomized con-
trolled trials, but there is an insufficiens mimber of studies w con-
ducr a viable meta-analysis for the purpose of these Guidelines.

Level 3. The literature contains a single randomized con-
trolled trial.

Cateaary 8 Bogpestiey Lipraturs
Information From observational studies permits inference of
beneficial or harmful relationships among clinical interven-
tions and dinical outcomes.

Level 1. The literature contains observational comparisons
(2.4, cohort, case-control research designs) of clinical interven-
tions or conditions and indicates statistically significant differences
berween clinical interventions for a specified clinical outcome.

Level 2. The literature contains noncomparative observa-
tional studics with associative (e.g., relative risk, correlation)
or descriptive statistics,

Level 3. The literature contains case reports.

sy & Foplveenl |

The literature cannot dctum; ne Whecher there are beneficial

or harmfu! relationships among clinical interventions and
clinical outcomes.

Level 1, Meta-analysis did not find significant differences
among groups or conditions.

Level 2, The number of studies is insufficient to conduct
meta-analysis, and (1) randomized controlled trials have not
found significant differences among groups or conditions, or
(2) randomized controlled trials report inconsistent findings.

Level 3, Observational studies report inconsistent findings or
do not permit inference of beneficial or harmful relationships.

Frres

The l'ick of sczcsmfic cwdcmc in th literature is described
using the terms defined below.

Silent. No identified studies address the specified rela-
tionships among interventions and outcomes.

Inadequate. The available literature cannot be used to assess
relationships among clinical interventions and clinical our-
comes. The literarure either does nor meet the criteria for con-
tent as defined in the “Focus” of the Guidelines or does not permit
a dear interpretation of findings due to methodological concerns
{eg, confounding in study design or implementation).

+ All meta-analyses are conducted by the ASA methodology
group, Meta-anafyses from othor sources are reviewed but not
incladed as evidence in this document.

§ When an equal nuniber of categorically distinet responses are
obtained, the median value is determined by ealoulating the arith-
metic mean of the twe middie values. Ties are cakoulated by a
pradetermined formula.

Anesthesiology 2011; 114:495-511
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Diplrdorn-Dasedd Byldence

All opinion-based evidence relevane to cach topic (a.g., survey
data, open-forum testimony, Internet-based comments, lec-
ters, editorials} was considered in the development of the
original Guidefines. New opinion surveys were developed to
address each dlinical intervention idencified in the docu-
ment, and identical surveys were diseributed to both experr
consultants and a random sample of active ASA members.

Cpippory A Exper? dpinion

Survey responst:s from Task Force-appointed expert consul-
tants are reported in summary form in the texe. A complete
listing of consultant survey responses reported in a table in ap-
pendix 2.

g fninion

?ur\my responses from active ASA members are reported in
summary form in the text. A complete listing of ASA mern-
ber survey responses repotted in appendix 2.

Survey responses are recorded using a S-point scale and
summarized based on median values.§

Strongly Agree. Median score of 5 (at least 50% of re-
sponses are 5),

Agree. Median score of 4 {at least 50% of responses are 4
[or 4 and 5]),

Equivocal. Median score of 3 (at least 50% of responses
ate 3—or no other response category or combination of
similar categories contain at keast 50% of responses).

Disagree. Median score of 2 (at least 50% of responses are
2 [or 1 and 2]).

Strongly Disagree. Median score of 1 (at least 50% of
responses are 1).

Gategory O Infarmal Opivisn

Open-forum testimony, Internet-based comments, let-
ters, and editorials were all informally evaluated and dis-
cussed during the development of the original Guideline
recommendations.

yESIent

No contsolled wrials were found that address the impact of
conducting a preoperative assessment {e.g, history, physical
examination, survey/interview) on the frequency or severity
of pulmonary aspiration of gasttic contents during the peri-
operative period (Category DD evidence). Studies with observa-
tional findings suggest that certain predis-posing conditions
(e.g., age, comorbid discase) may be associ ated with the risk
of perioperative aspiration (Category B2 evidence)."*

The consultants and ASA members strongly agree that a
review of pertinent medical records, a physical examination,
and patient survey or interview should be performed as part
of preoperative evaluation. They also stongly agree that pa-
tients should be informed of fasting requirements, and the

Pronporative 43
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reasons for them, sufficiently in advance of their procedures,
I addition, both the consultants and ASA members strongly
agree that verification of patient compliance with fasting re-
qmremf:nts should bﬁ assessed at the time of the procedure.

' far Provperative Assossment. A re-
view of pertinent m(,d[(.al records, a physical examination,
and parient survey or interview should be performed as part
of preoperative evaluation. The history, examination, and
interview should include pertinent assessment of gastro-
esophageal reflux disease, dysphagia symptoms, or other gas-
troincestinal motility disorders, potential for difficult aig-
way management, and metabolic disorders {e.g., diabetes
melfitus) that may increase the risk of regurgitation and
pulmonary aspiration. Patients should be informed of
fasting requirements, and the reasons for them, suffi-
ciently in advance of their procedures. Verification of pa-
tient compliance with fasting requirements should be as-
sessed at the time of the procedures, When the fasting
recommendations in these Guidelines are not followed,
the practitioner should compare the risks and benefits of
proceeding, with consideration given to the amount and
type of fiquids or solids ingested.

5

# o Stpbusr Clver Liguids
Meta- analysis of randomized controlied trials”™*° comparing
fasting times of 24 h versus more than 4 h report smaller
gastric volumes and higher gastric pH values in adult patients
given clear liquids 2-4 h before a procedure {Category Al
evidence); findings for gastric pH values more than 2.5 are
equivocal (Category CI evidence). > Mera-analysis of ran-
domized controlled trials''™? report higher gastric pH val-
ues (Category Al evidence) and equivocal findings regarding
differences in gastric volume for children given clear liquids
24 h before a procedure versus fasting for more than 4 h
before a procedure (Category C1 evidence). 119 Fngested vol-
umes of clear liquids in the above studies range from 100 ml
to unrestricted amounts for adults, and 2 mlfkg o unre-
stricted amounts for children. Published clinical evidence is
insufficient ro address the relationship between fasting times
for clear liquids and the risk of emesis/reflux or pulmonary
aspiration (Category D evidence).

Both the consultants and ASA members strongly agree
that for otherwise healthy infants (younger than 2 yr), chil-
dren (216 yr), and adults, fasting from the intake of clear
liquids at least 2 h before elective procedures requiring gen-
eral anesthesia, regional anesthesia, or sedation/analgesia
{i.e., monitored ancsthesia care) should be maintained.

Bacmmmendations for Dlesr Linnids, It is appropriate to
fast from ineake of clear liquids at least 2 h before elective
procedures requiring general anesthesia, regional anesthesia,
or sedation/analgesia (7.¢., monitored anesthesia care). Exam-
ples of clear liquids include, but are nor limited o, wacer,
frait juices without pulp, carbonated beverages, clear tez, and
black coffee. These liquids should not include alcohol. The

Anesthesiology 2011; 114:493-511

volume of liquid ingested is less important than the type of
liquid ingested.

ratgsraiive
Sl:udac:s with observational findings are equivocal regarding the
impact of ingesting breast milk 4 h before a procedure on
the risk of higher volumes or lower pH levels of gastric
contents duting a procedure (Casegory C3 evidence) ***
The literature is insufficient to evaluate the effect of the
timing of ingestion of breast milk and the perioperative
incidence of emesis/reflux or pulmonary aspiration (Cat-
egory I evidence).

The consultants agree and the ASA members strongly
agree that for otherwise healthy neonates {younger than 44
gestational weeks) and infanss, fasting from the intake of
breast milk at feast 4 h before clective procedures requiring
general anesthesia, regional anesthesia, or sedation/analgesia
(i.e., monitored anesthesia care) should be maintained.

Farenmmdabicns o Breag Ttis appropriate w fast
from intake of breast milk at least 4 b before efective procedures
requiring general ancsthesia, regional anesthesia, or sedation/anal-
gesia (7.e., monitored anesthesia care).

o7 Balng: Sreast M

[1Li244

S A

Frongwryiive | ;
A study with obscrvauoilai ﬁndzngs is cqmvocal regarding the
innpact of ingesting infant formula 4 k before a procedure on the
risk of higher volumes or lower pH levels of gastric contents
during a pmc&dum (Category C3 evidence) ™ The literature is
insufficient to evaluate the effect of the timing of inges-
tion of infant formula and the perioperative incidence of
emesis/reflux or pulmonary aspiration (Category D evidence).

Both the consultants and ASA members agree that for
neonates and infanss, fasting from the intake of infant for-
mula at feast 6 h before elective procedures requiring general
anesthesia, regional anesthesia, or sedation/analgesta (i.e.,
monitored anesthesia care) should be maintained. The con-
sultants agree and the ASA members strongly agree thar for
children, fasting from the intake of infant formula at least 6 h
before elective procedures requiring general anesthesia, re-
gional anesthesia, or sedationfanalgesia (z¢., monitored an-
esthesia care) should be maintained.

Bagmmmendations e Ilset Formeda, To is appropriate
to fast from intake of infant formula at least 6 b before elec-
tive procedures requiring general anesthesta, regional anes-
thesia, or sedation/analgesia (.¢., monitored anesthesia care).

i

Frooporstive FPaciing Sletus Bafids and
A randomized cC)mrc)lled wrial comparing a fight breakfast con-
sumed an average of less than 4 h before a procedure with over-
night fasting reports equivocal findings regarding gastrsc volume
and pH levels for adults (Caregory C2 evidence).** Studies with
nonrandomized comparative findings for children given non-
haman milk 4 h or fess before a procedure versus children who
fasted for more than 4 h report higher gastric volumes (Category
B2 evidence) and equivocal gastric pH (Cartegory €3 evi-
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derce) 212526 A stady with observational findings suggests that
fasting for more than 8 h may be associated with hypoglycemia
in children (Category B2 evidence). 6 The literarure i insufficient
to evajuate the effect of the timing of ingestion of solids and
nonhuman mifk and the perioperative ncidence of emesis/re-
flux or pulmanasy aspiration (Category D evidence).

The consultants agree and the ASA members strongly agree
that fasting from the intake of a light meal (e.g, toast and a clear
liquid) 6 h or more before elective procedures requiring general
anesthesia, regional anesthesia, or sedation/analgesia (£.¢, mon-
itored anesthesia care) should be maintained. Both the consul-
tants and ASA members strongly agree that fasting from the
intake of 2 meal that includes fried or fatty foods 8 b or more
before elective procedures requiring general anesthesia, regional
anesthesia, or sedation/analgesia (7e., monitored anesthesia
care) should be maintained,

Both the consultants and ASA. members agree that for in-
fants, fasting from the intake of nonhuman milk 6 h or more
before clective procedures requiring general ancsthesia, regional
ancsthesia, or sedation/analgesia {i.e, tmonitored anesthesia
care) should be maintained. The consultants agree and the ASA
members stongly agree that for children and adults, fasting
from the intake of nonhuman milk 6 h or more before elective
proceduies requiring general anesthesia, regional anesthesia, or
sedation/analgesia {z.¢., monitored anesthesia care) should be

maintained.

s for Splidy and Bonbersan JEK Tt is
appropriate to fast from intake of a light meal or nonhuman
milk 6 h or mote before elective procedures requiring general
angsthesia, regional anesthesiz, or sedation/analgesia (L., mon-
itored anesthesia care}, The Task Force notes that intake of fried
ot fatty foods or meat may prolong gastric emptying time. Ad-
ditional fasting time {e.g., 8 h or more) may be needed in these
cases. Both the amount and type of food ingested must be con-
sidered when determining an appropriate fasting period. Be-
cause nonhuman milk is similar to solids in gastric emptying
time, the amounc ingested must be considered when determin-
ing an appropriate fasting period.

Fitgs oy ot pntes SFapey B oz
FEERGRNEIVE BHEIG

Meta-analysis of randomized piaccbo conno[]cd trials
supports the efficacy of metoclopramide to reduce gastric
volume (Category Al evidence)® and is equivocal regarding
the effect of metoclopramide on gastric acidity (Casegory C1
evidence)*® ™ during the perioperative period. The literature
is insufficient ro evaluate the effect of administering gastro-
intestinat stimulants on the perioperative incidence of eme-
sis/reflux or pulmonary aspiration {Cazegory D evidence).

Both the consultants and ASA members disagree that gas-
trointestinal stimulants should be routinely administered be-
fore elective procedures requiring general anesthesia, regional
anesthesia, or sedation/anzlgesia (Z.e., monitored anesthesia
care) in patients who have no apparent increased risk for
pulmonary aspiration.

‘{’52
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ReoommendaBong for § ;
rautine preoperative use of g g,&stiomtcat
crease che risk of pulmonary aspiration in patients who have
no apparent increased risk for pulmonary aspiration is not
recommended.

Fam

E etimuiants to de-

‘-’%fﬁf g:;wf vy Plarmssoioph Mockads of destic

id Byerption
sttammfé’ receptor antagonists: Meta-analysis of double-
blind randomized placebo-controlled trials support the
efficacy of cimetidine to reduce gastric volume’'~ 2% and
ac:idzt:}*:"3 1-57 during the perioperative period (Category Al
evidence). Meta-analysis of double-blind randormized pla-
cebo-controlled trials®>**~ % also supports the efficacy of
ranitidine 1o reduce gastric volume and acidity during the
perioperative period (Caregory AT evidence). Randomized
placebo-controlled trials indicate thar famotidine is effec-
tive in reducing gastric volume and acidity (Category A2
evidence) 2044

Proton pump inhibiters Randomized conurolied trials
support the efficacy of omeprazole in reducing gastric
volume and acidity (Caregory A2 evidence), A6 4 with
similar findings reporced for lansoprazole (Category A2
evidence) 1423950

The literature is insufficient to evaluate the effect of admin-
istering either histamine-2 receptor antagonists or proton pump
inhibitors on the perioperative incidence of emesis/reflux or pul-
monary aspiration (Category ID evidence).

Both the consultants and ASA members disagree that hista-
mine-2 receptor antagonists should be routinely administered
before elective procedures requirng genera] anesthesia, regional
anesthesia, or sedation/analgesia (Ze, monitored anesthesia
care) in patients who have no apparent increased risk for pul-
monaty aspiration. The ASA members disagree and the consul-
tants strongly disagree that proton purmp inhibitors should be
routinely administered before elective procedures requiring gen-
eral anesthesia, regional anesthesia, or sedatonfanalgesia (e,
monitored anesthesia care) in patients who have no apparent
increased mk for pu Imonary aspuatmn.

Q?N’Wz" Hig i) ; 2 lhc routine preop-
crative usc of mcdicauons that block gastric acid secretion
w decrease the risks of pulmonary aspiration in parients
who have no apparent increased risk for pulmonary aspi-
ration is not recommended,

Progparsiig Arpclls

Randonuzed controlled teials indicate that preoperative ant-
acids (e.g., sodium citrate, magnesium isilicate) increase
gastric pH durmg the perioperative period (Category A2 evi-
dence),”3'=5% with equivocal findings regarding gastric vol-
ume {Category C2 evidence). The literatare does not sufficiently
examine the relationship between reduced gastric acidity and
the frequency of pulmonary aspiration or emesis in humans; nor
does the literarure sufficiently examine whether reduced gastric
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acidity or volume is associated with decreased morbidity or mor-
tality in patients given preoperative antacids who have aspirated
gastric contrents {(Category ID evidence),

The consultants and ASA merabets both disagree that pre-
operative antacids should be routinely administered before elec-
tive procedures requiring general anesthesia, regional anesthesia,
or sedation/analgesia (£, monitored anesthesia care) in patients
who have o apparent increased risk for pulmonary aspiration.
The consultants and ASA members both strongly agree that
only nonparticulate ancacids should be used when antacids are
indicated for selected patients.

&, i oy 1y ey
Hpoanumendaiioas Ry Praoparative fnts

i

gitfs. The rou-
tine preoperative use of antacids to decrease the risks of
pulmonary aspiration in patents who have no apparent
increased risk for pulmonary aspiration is not recommended.
Only nonparticulate antacids should be used when antacids are
indicated for selected patients for purposes other than reducing
the risk of pulmonary aspiration.

Prooperatles Avtiommtics

Randomized controlled trials indicate thar che preogcrative
administration of droperidol®*™* and ondansetron® % &
effective in reducing nausea and vomniting during the penoé
after surgery (Category A2 evidence). The literature does not
sufficiently cxamine the relationship between the preopera-
tive use of antiemetics and the frequency of pulmonary aspi-
ration (Category DD evidence).

The consultants and ASA members both disagree that
preoperative antiemetics should be routinely administered
before elective procedures requiring general anesthesia, re-
gional anesthesia, or sedation/analgesia (i.e., monitored an-
eschesta care) in patients who have no apparent increased risk
for pulmonary aspiration.

Bernmmminiations o Precuerative Avtiapelicsl The
routine preoperative use of antiemetics to reduce the risks of
pulmonary aspiration in patients who have no apparent in-
creased risk for pulmonary aspiration is not recommended.

Prooverstive Snfichudinergies

Randomized placcb{:—wmrol ed trials are equivocal regard-
ing the efficacy of atropine® and glycopyrrolate® % 1o re-
duce gastric volume or acidity (Category C2 evidence).

The ASA members disagree and the consultants strongly
disagree thar preoperative anticholinergics should be rou-
tinely administered before elective procedures requiting gen-
eral anesthesia, regional anesthesia, or sedation/analgesia
(i.e., monitored anesthesia care) to decrease the risk of pul-
monary aspiration,

[I'These Guidelines do not address the use of antiernetics during
the extended period after surgery when the upper airway protective
reflexes are no longer Impaired.
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Brpnneraths frfichsigngs. The
use of anncholxnergws to decrease the r;slm of pulmonary
aspiration is not recommended.

Bpoosrnendafions for

A

aporative B Aty
Randomized c:ontrc}lied trials indicate that, when hista-
mine-2 receptor antagonists (Z.e.,, cimetidine, ranitidine) are
combined with gastrointestina stimulants (7.e., metoclopra-
mide), the combined influence of the two drugs is effective in
reducing both gastric volume and acidity (Caregory A2 evi-
dence) 30820658 Therefore, when histamine-2 receptor an-
tagonists combined with gastrointestinal stimulants are com-
pared to histumine-2 receptor antagonists alone, comparable
reductions in gastric acidity are reported. Similarly, when the
combined drugs are Comparcd to pastrointestinal stimulants
alone as the single-drug comparison, equivocal findings for gas-
wie volume are rcportcd #8,90-52,66-68 pandomized controlled
wrials comparing other drug combinations versws single drugs
alone report inconsistent fi ndmg,s regarding gastric volume and
pH outcomes (Category C2 evidence). 290.57.65.69-71

The ASA members disagree and the consultants strongly
disagree that preoperative multiple agents should be rou-
tinely administered before elective procedures requiring gen-
eral anesthesia, regional anesthesia, or sedation/analgesia
(i.e., monitored anesthesia care) in patients who have no
apparent risk for pulmomry aspiration.

Becompmpndations Ry Procperalive WS .
routine preoperative use of multiple agents in pauems who
have no apparent increased risk for pulmonary aspiration is
not recommended,

Summary of P

> PR

Srvamary of Fusting Hecpmrpsiations
Ingestcd Materml Minimum Fasting Pericd
Clear liquids 2h
Breast milk 4h
Infant formula Gh
Nonhuman mifk 6k
Light meal Gh

These recommendations apply to healthy patients who
ate undergoing clective procedures. They are not intended
for wormen in labor, Following the Guidelines does not guas-
antee complete gastric emptying. The fasting periods noed
above apply to patients of all ages.

Examples of clear liquids include water, fruit juices with-
out pulp, carbonated beverages, clear tea, and black coffee.
Because nonhuman tnilk is similar to solids in gasuic emp-
tying time, the amount ingested must be considered when
determining an appropriate fasting period.

A light meal typically consists of toast and clear liquids.
Meals that include fried or fatty foods or meat may prolong
gastric emptying time, Additional fasting time (e.g., 8 b or
mote) may be needed in these cases. Both the amount and
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type of food ingested must be considered when determining
an approptiate fasting period.

Fharmsadiagic Hecon
These rccommendauons are lmcd by medication type with
common exaraples. In addition, combinations of the medi-
cations listed are not recommended for routine use,
Epshoiniacingt Binuisnte

Metoclopramldc: No routine use
Guaiin Aokl Seorellen Bloskers

Cimetidine: No routine use

Famotidine: No routine use

Ranitidine: No routine use

Omeprazole: No routine use

Lansoprazole: No routine use
Sgrinnidy

Sodium citrate: No routine use
Sodium bicarbonate: No routine use
Magnesium trisilicate: No routine use

Dmpcndoi No routine use
Ondansezon: No routine use

v

Atropine: No use

Scopolamine: No use
Glycopyrrolate: No use

hettinle Agonis

Ne routine use

For 1hcsc (suldelmcs, a lucr'uurc review is used in combina-
tion with opinions obtained from expert consultants and
other sources (e.g, American Society of Anesthesiologists
members, open forums, Internet postings). Both the litera-
ture review and opinjon data are based on evidence linkages,
or statements regarding potential relationships between clin-
ical interventions and outcomes. The interventions listed be-
low were examined to assess their impact on pulmonary as-
piration and other outcomes. Qutcomes for the Hsted
interventions include, but are not limited to, pulmoenary as-
piration, volume and acidity of gastric contents, adverse ef-
fects (e.g, thirsy, hunger, nausea, vomiting), adverse out-
comes {e.g, pneumonitis, moreality}, and other outcomes
{e.g., length of stay in hospital, costs).

1. Medical record review or patient condition
2. Physical examination
3. Patient survey/questionnaire

1. Adults: Clear liquids between 2 and 4 h versus more
than 4 h

Anesthesiology 2011; 114:495-311

2. Children: Clear fiquids between 2 and 4 h versus more
than 4 h

3. Breast milk between 2 and 4 b versws more than 4 b

4, Infant formula between 2 and 4 h versus more than
4 h

5. Solids or nonhuman milk less than 4 h versus ore
than 4 k

6. Solids or nonhuman milk between 4 and 8 h versus more

than 8 h

1. Gastrointestinal stimulants (¢.g., metoclopramide, cisap-
ride)
2. Blockage of gastric acid secretion
Histamine-2 receptor antagonists (e.g, cimeridine, ra-
nitidine, famotidine)
b. Proton pump inhibitors (e.¢., omeprazole, lansoprazole)
3. Anracids (e.g., sodium citrate, magnesium trisilicate)
4. Antemetics (e.g., ondansetzon, droperidof)
5. Anticholinergics (e.g., atropine, glycopyrrolate}
6. Multiple agents/drugs versus single agents/drugs

For the literature review, potentially relevant clinical stad-
ies were identified viz electronic and manual searches of
the literature. For the original Guidelines, electronic and
manual scarches covered a 57-yr period from 1940
through 1996. The literature search for this update cov-
ered the 15-yr period from 1996 through 2010 and in-
cluded review of 1,223 nonoverlapping articles that ad-
dressed topics related to the evidence linkages. Aftez
review of the articles, 1,065 stadies did not provide direct
evidence and were subsequently eliminated. A total of 158
articles contained findings directly related to at least one
of the evidence linkages listed above. No evidence linkage
contained sufficient literature with well-defined experi-
mental designs and statistical information to conduct an
analysis of aggregated studies (i.., meta-analysis). A com-
plete bibliography used to develop these updated Guide-
lines, organized by section, is available as Supplemental
Digital Content 2, hetp://links.lww.com/ALN/AGGL.
The literatwre is categorized according to the proximity or
directness of the outcome to the intervention. To appropriately
evaluate an outcoine, a study should either evaluare a direct
compatison or institute methodological conerols (e.g., consrol
for intervening variables). For these Guidelines, the primary
outcomes of interest are pulmonary aspiration and its adverse
consequences. Therefore, these Guidelines focus on assessing
the causal relationship between a preoperative interven-
tion and the frequency of pulmonary aspiration, and as-
sessing the causal relationship between a preoperative in-
tervention and the frequency or severity of an adverse
consequence associated with aspiration (e.g, pneumoni-
vis). However, the literature is insufficient to evaluate such
relationships. The lirerature reveals four types of analytic
relationships between preoperative interventions and out-
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comes of interest, These types of relationships are referred
to as first-, second-, third-, or fourth-order comparisons.

A first-order compatison tepresents a divect comparison ci-
ther berween an intervention {e.g, antacid administration) and a
clinical outcome, or between two outcomes (6.¢, gastric volume
and emesis). In the studies reviewed with first-order compari-
sons, the relationship between one of the identified interven-
tions in the Guidelines and the inddence of pulmonary aspira-
tion was not assessed. Therefore, a cause-and-effect relationship
berween an intervention of interest and pulmonary aspiraton
cannot be shown. Although some outcomes {e.g, gastric vol-
utne, pH) were considered by the authors to be representative of
a predicted risk of pulmonary aspiration, results of such com-
parisons are not sufficient to provide methodologically accept-
able evidence.

Levels 2 through 4 represent comparisons that must first
conero] for an intermediate outcome. For example, 1o exarnine
the effectiveness of a histamine-2 recepror antagonist on pulme-
nary aspiration, the effect of the histamine-2 receptor antagonisc
on gastric concent as well as the occurrence of emesis must be
methodologically controlled. Gastric content and emesis “out-
comes” are intervening steps between the iatervention and pul-
monary aspitation, This example would be considered a third-
order compatison.

Level 2 represents a comparison in which one step, or inter-
mediate outcome, exists between the intervention and the out-
come of interest. However, level 2 relationships do not examine
the association between an intervention of interest and the oc-
curtence of pulmonary aspiration.

Level 3 contains one relationship of interest to the Guide-
lines (7.e., intervention/pulmonary aspiration). Level 4 con-
tains the other relationship of interest to the Guidelines (i.e.,
association between an intervention and clinical conse-
quences from pulmonary aspiration}.

Table 1 indicates that putcornes related to preoperative
fasting and the administration of pharmacologic agents
were insufficient to evaluate cause-and-effect relation-
ships that link the interventions of interest in these Guide-
lines with the occurrence of pulmonary aspiration or the
clinical consequences from pulmonary aspiration,

Although the literature was not sufficient for causal
assessment related to pulmonary aspiration, findings for
cach intervention of interest regarding intermediate out-
comes is reporced. Initally, each pertinent outcome re-
ported in a study is classified as supporting an evidence
linkage, refuting a linkage, or equivocal. These results are
chen summarized to obrain a directional assessment for
each evidence linkage before conducting a formal meza-
analysis, The literature relating to five evidence linkages
contained enough studies with well-defined experimental
designs and statistical information to conduct formal
mera-analyses. These five evidence linkages are: (1} pre-
operative fasting status of Hquids between 2 and 4 h for
adults, (2) preoperative fasting status of liquids between 2
and 4 h for children, (3) preoperative metoclopramide, (4}
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preoperative cimetidine, and (3) preoperative ranitidine.
Meta-analysis was limited to gastric volume and acidizy
outcomes (table 2).

General variance-based effect-size estimates or com-
bined probability tests are obtained for continucus out-
come measures. Mantel-Haenszel odds ratios aze obtained
for dichotomous ourcome measures. Two combined
probability tests are used as follows: (1) the Pisher com-
bined test, producing chi-square values based on logarith-
mic transformations of the reported P values from the
independent studies, and (2) the Stouffer combined test,
providing weighted representations of the studies by
weighting each of the standard normal deviates by the size
of the sample. An odds-rario procedure based on the Man-
tel-Hacnszel method for combining study results using
2 X 2 tables is used with ourcome frequency information,
An acceptable significance level is set at a P value of less
than 0.01 (one-tailed). Tests for heterogeneity of the in-
dependent studies are conducted to ensure consistency
among study results. DerSimonian-Laird random-effects
odds ratios ate obtained when significant heterogeneity is
found (P <¢ 0.01). Fo conrrol for potential publishing
bias, a “fail-safe n value” is calculated. No scarch for un-
published studies was conducted; no reliability tests for
locating research results were done. To be accepted as
significant findings, Mantel-Haenszel odds ratios must
agree with combined test results whenever both types of
data are assessed. In the absence of Mantel-Haenszel odds
ratios, findings from the Fisher and weighted Stouffer
combined tests must agree with each other to be consid-
ered statistically significanr.

For the original Guidelines, interobserver agreement
among Task Force members and two methodologists was
established by interrater reliability testing. Agreement levels
using a k statistic for two-tater agreement pairs are as follows:
(1) type of study design, x = 0.75-0.95; (2) type of analysis,
K = . ‘54 0. 85 (3} tvidencc Iinkacm assignment, K =0.68~

0.78. Three-rater chanw—co;.lected agleem(,nl: values are: (1)
design, Sav = 0.81, Var (Sav) = 0.006; (2) analysis, Sav =
0.66, Var (Sav) = 0.014; (3) linkage identification, Sav =
0.75, Var {Sav) = 0.005; (4) literature database inclusion,
Sav = 0.67, Var {Sav) = 0.050. These values represent mod-
erate to high levels of agreement.

s
£k

Sensansus-based £
Consensus was obtained from multiple sources, including: (1)
survey opinion from consultants who were selecred based on
their knowledge or expertise in preoperative fasting and preven-
tion of pulmoenary aspiration, (2) survey opinions solicited from
active members of the American Society of Anesthesiologists,
(3) testimony from attendees of a publicly held open forum for
the original Guidelines held at a national anesthesia meeting, (4
Internet commentary, and {5} Task Force opinion and interpre-
tation, The survey rate of return was 59.7% (37 of 62) for the

4
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consultants (table 3); 471 responses were received from active
American Society of Anesthesiologists members (table 4).

For the original Guidelines, an additional survey was sent to
the consultants asking them to indicate which, if any, of the
evidence finkages would change their clinical practices if the
Guidelines were instituted. The percent of consultants expect-
ing no change associated with cach linkage were as follows: pre-
operative assessment, 95%%; preoperative fasting of solids, 75%;
preoperative fasting of liquids, 67%; preoperative fasting
of breast milk, 78%; gastrointestinal stimulants, 95%;

e
# oo s T
Eedasrid

Pharmaceutical Interventions

pharmacologic blockage of gastric secretion, 91%; antac-
ids, 100%; antiemetics, 98%, anticholinergics, 100%,
and multiple agents, 98%. Ninety-six percent of respon-
dents indicated that the Guidelines would have no effect
on the amount of time spent on a typical case. For all
respondents, the mean increase in the amount of time
spent on a typical case was 2.4 min. Two respondents
reported that the Guidelines would increase the amount
of time spent per case. The anticipated time increase for
these two respondents was 5 and 120 min, respectively.

+. Summary of First-, Second-, Third-, and Fourth-order Comparisons of Outcomes Related to Fasting and

Fasting or Pharmaceutical Intervention Studies, No.
First~order comparisons
Irervention - gasttic outcormes 132
Gastric volume or pH - emesis/reflux 1
Emesis/reflux - pulmonary aspiration 0
Pulmonary aspiration - adverse outcomes 3
Second-order comparisons
© Intervention - emesis/reflux 15
Gastric volume or pH - pulmonary aspiration 1
Emesis/reflux - adverse outcomes G
Third-order comparisons
Intervention - pulmonary aspiration 3
Gastric volume or pH -~ adverse outcomes 0
Fourth-order Comparisonsg
Interventior: - adverse outcomes 0
Tabia 2. Meta-analysis Summary
Fisher P Z P Effect Effect
Evidence Linkages  No. i Value Score Value  Size OR Ci Significance  Size
Preoperative fasting:
clear liquids
Aduits, 2~4 vs.
w4 h
Gastric volume 8 39.80 0001 -2.44 0007 011 —— — ns ns
Gastric volume,
= 25 mi 6 - — — — — 1.68 1.00-2.80 e ns
Gastric pH 8 36.26 0.005 2.69 0.004 0.12 — e ns ns
Gastric pH, = 2.5 6 — —_ e — —_ 1.83 (.91-3.69 — ns
Low risk 6 — o — — o 1.86" 1.10-3.14 — ns
Chitdren, 2-4 vs.
>4h
Gastric volume 9 3907 0.0056 -1.37 0085 -005 — — ns ns
Gastric volume,
< 0.04 ml‘kg 7 o e — e —— 1.30 0.81-2.10 e ns
Gastric pH 9 35.88 0.008 2.88 0.002 0.10 — — ns ns
Gastric pH, > 2.5 5 e - — — — 0.81 0.37-1.74 s ng
Low risk 8 — — o e — 1.06 0.71-1.57 — ns
Metoclopramide vs,
placebo
Gastric volume B 49.61 0001 -5.068 0001 -0.34 — — ns ne
Gastric pH 5 37.08 0.001% 3.56 0.001 0.28 — — ns ns
{continued}
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Tarte 2. Continued

Fisher P Z P Effect Effect
Evidence Linkages  No. ¥ Value Score Value Size OR Cl Significance  Size
Cimetidine vs,
placebo
Gastric volume 3] 5424 0.001 -550 0.001 -03%2 — — ns ns
Gastric volume,
< 25 ml 8 rn —_— — 438  2.41-7.95 — ns
Gastric pH 7 93.37 0.001 11.73 C.001 0.78 — — 0.005 0.001
Gastric pH, » 2.5 11 — — — —_ 12,60 8.02-19.78 e ns
Low risk 5 — — — — — 569 2.63-12.35 ~—— ns
Ranitidine vs.
placebo
Gastric volume 7 7873 0001 -—-9.46 0001 -056 e e 0.601 0.001
Gastric volume,
< 25 ml 14 e e — o — 483 3.21-7.27 — ns
Gastric pH 7 10641 0001 1405 0.001 0.85 — e ns 0.001
Gastric pH, » 2.5 3] e — — — — 16881 ©.12-30.26 -— ns
Low risk G e e — wore — 8.31*  5.97-14.51 — ns

* Odds ratios from double-blind studies.
Gl = confidence interval: low risk = patients with gastric volume <25 miand pH 2.5, ns = nonsignificant (P > 0.01); OR = odds ratio;
¥ = chi-sguare test.

Taise 3. Consultant Responses per Survey lem (N = 37)

Response, %

Response, Strongly Strongly
No. Agree Agree Eguivocal Disagree Disagree

Preoperative Assessment .
1. A review of pertinent records, a physical 37 86.5% 135 0 0 0

examination, and patient survey or interview
should be performed as part of the preoperative
evaiuation
2. Patients shouid be informed of fasting 37 97.3" 2.7 0 0 G
requirements and the reasons for thern sufficiently
in agvance of thelr procedures
3. Verification of patient compliance with the fasting 36 94.4" 5.6 ] 0 0
requirements should be assessed immediately
prior to the time of the procedure
Preoperative NPO Status
Clear liquids
4a. For otherwise healthy infaris (<2 yr of age), 37 595 270 10.8 0 2.7
fasting from the intake of clear liquids for 2 or
more hours before elective procedures requiring
general anesthesla, regional anesthesia, or
sedation/analgesia (i.e., menitored anesthesia
care) should be maintained
4h. For otherwise healthy children (2 to 16 yr of age), 37 541 324 10.8 27 0
fasting from the intake of clear liquids for 2 or
more hours before elective procedures requiring
general anesthesia, regional anesthesia, or
sedation/analgesia {.e., monitored anesthesia
care) should be maintained
4c. For otherwise healthy aduits, fasting from the 37 56.8* 405 2.7 0 0
intake of clear liquids for 2 or more hours before
elective procedures requiring general anesthesia,
regionat anesthesia, or sedation/analgesia (.e.,

monitorad anesthesia care) shoutd be mainiained
(continued)
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wiie 3. Continued

Response, Strongly
Agree

No.

Response, %

Agree

Strongly

Equivocal Disagree Disagree

Breast mitk
5a. For otherwise healthy neonates (<44 gestational
weeks), fasting from the intake of breast mitk for 4
or mare hours before elective procedures
requiring general anesthesia, regional anesthesia,
or sedation/analgesia (i.e., monitored anesthesia
care) should be maintained
5h. For otherwise healthy infants, Tasting from the
intake of breast milk for 4 or more hours before
elective procedures requiring general anesthesia,
regionatl anesthesia, or sedation/analgesia (.e.,
monitored anesthesia care) should be maintained
infant formuia
8a. For neonates, fasting from the Intake of infant
formula for 6 or more hours before elective
procedures requiring general anesthesia, regional
anesthesia, or sedation/analgesia (f.e., monitored
anesthesia care) should be maintained
gb. For infants, fasting from the intake of infant
formuia for 6 or more hours before elective
procedures requiring general anesthesia, regional
anesthesia, or sedation/analgesia (i.e., monitored
anesthesia care) should be maintained
Bc. For children, fasting from the intake of infant
formuia for 8 or more hours before elective
procedures reguiring general anesthesia, regional
anesthesia, or sedation/analgesia {.e., monitored
anesthesia care) should be maintained
Nonhuman milk
7a. For infants, fasting from the intake of non-human
milk for 6 or more hours before alective
procedures requiring general anesthesia, regional
anesthesia, or sedation/analgesia {.e., monitored
anesthesia care) should be maintained
7o. For children, fasting from the intake of non-
human miik for 6 or more hours hefore elective
procedures reguiring general anesthesia, regionat
anesthasia, or sedation/analgesia {l.e., monitored
anesthesia care} should be maintained
7c. For adults, fasting from the intake of non-hurman
mifk for 8 or more hours before elective
procedures requiring general anesthesia, regional
anesthesia, or sedation/analgesia (.e., monitored
anesthesia care) should be maintained
Solids
8. Fasting from the intake of a light meal {&.g., toast
and a clear liguid) for 6 or more hours before
elactive procedures reguiring general anesthesia,
regional anesthesia, or sedation/analgesia (.e.,
monitored anesthesia care) should be maintained
9. Fasting from the intake of a meal that includes
friad or fatty feods for 8 or more hours before
elective procedures requiring general anesthesia,
regional anesthesia, or sedation/analgesia (Le.,
monitored anesthesia care) should be maintained

37

37

37

36

37

35

37

37

36

36

378

43.2

27.0

36.1

32.4

31.4

20.7

43.2

41.7

63.9*

35.17

37.8*

32.4%

30.6*

40.5

34.3*

48.0¢

46.0°

44.4*

27.8

18.9

18.9

243

18.7

2186

22.9

18.9

5.4

2.8

8.1

13.6

13.9

5.4

5.4

5.4

13.9

2.8

2.7

2.8

2.8

{continued)
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Tabie 2, Continued

Response, %

Response, Strongly Strongly
No, Agree Agree Equivocal Disagree Disagree

Preoperative Gastrointestinal Stimulants
10, Gastrointestinal stimulants should be routinely 36 0 0 56 47.2* 47.2

administered before elective procedures requiring
general anesthesia, regional anesthesia, or
sedation/analgesia (.e., monitored anesthesia
care) in patients who have no apparent increased
risk for pulmonary aspiration

Preoperative Pharmacoiogic Blockade of Gastric Acid

Secretion :
11. Histamine-2 recepior antagenists should be 36 0 28 5.6 44.4% 47.2

routinely administered before elective procedures
requiring general anesthesia, regional anesthesia,
or sedation/analgesia (.e., monitored anesthesia
care) in patients who have no apparent increased
risk for pulmonary aspiration
12. Proton pump inhibitors should be routinely 37 0 2.7 8.1 37.8 51.4*
administered before elective procedures requiting
general anesthesia, regional anesthesia, or
sedation/analgesia (i.e., monitored anesthesia
care} in patients who have no apparent increased
risk for pulmenary aspiration
Preoperative Antacids
13a. Preoperative antacids should be routinely 36 0 2.8 2.8 47.2" 472
administerad before elective procedures requiring
general anesthesia, regional anestheslia, or
sedation/analgesia .., monitored anesthesia
care) in patients who have no apparent increased
risk for pulmonary aspiration
13b. When antacids are indicated for selected patients, 36 556 27.8 11.1 0 5.6
only non-particulate artacids should be used
Preoperative Antiemetics
14. Preoperative antiemetics should be routinely 37 0 5.4 0 b1.4* 43.2
administered before elective procedures requiring
general anesthesla, regional anesthesia, or
sedation/analgesia (l.e., monitored anesthasia
care) in patients who have no apparent increased
risk for pulmonary aspiration
Preoperative Anticholinergics
15. Praoperative anticholinergics should be routinely 37 0 2.7 2.7 40.5 54.1*
administered before elective procedures requiring
general anesthesia, regional anesthesia, or
sedation/analgesia {i.e., monitored anesthesia
care} to decrease the risk of pulmonary aspiration
Preoperative Multiple Agents
18. Preoperative multiple agents should be routinely 37 0 2.7 0 43.2 54.1*
administared before elective procedures requiring
general anesthesia, regional anesthesia, or
sedation/analgesia (i.e., monitored anesthesia
care) in patients who have no apparent increased
risk for pulmonary aspiration

Survey rate of return was 58.7% (37 of 62) for consultants.
* Median response.
NPQ = Nil Per Os {nothing by mouth).
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Tabie 4. American Soclety of Anesthesiologists Members Responses per Survey ltem (N = 471)

Response, %

Fesponse, Strongly Strongly
No. Agree Agree Equivocal Disagree Disagree

Preoperative Assessment
1. A review of pertinent records, a physical 470 93.2" 6.0 0.4 0.2 0.2
examination, and patient survey or inferview
should be performed as part of the preoperative
evaluation
2. Patients should be informed of fasting 4790 83.4* 6.4 0 0 0.2
requirements and the reasons for them sufficienily
in advance of their procedures
3. Verification of patient compliance with the fasting 468 88.5% 9.6 1.3 02 0.4
requirements should be assessed immediately
prior to the time of the procedure
Prepperative NPO Status
Clear liquids
4a, For otherwise healthy infanis (<2 yr of age), 471 66.8° 251 57 2.1 0.2
fasting from the intake of clear liquids for 2 or
maore hours before elective proceduras requiring
general anesthesia, regional anesthesia, or
sedation/analgesia (.e., monitored anesthesia
care) should be maintained
4b. For otherwise healthy children (2 to 16 yr of age}, 467 67,0 23.3 58 36 0.4
fasting from the intake of clear liquids for 2 or
more hours before slective pracedures requiring
general anesthesia, regional anesthesia, or
sedation/analgesia {.e., monitored anesthesia
care) should be maintained
4c. For otherwise healthy adufts, fasting from the 4865 64.5% 2156 8.0 8.5 15
intake of clear liquids for 2 or more hours before
elective procedures reguiring general anesthesia,
regional anesthesia, or sedation/analgesia (e.,
monitored anesthesia care) should be maintained
Breast mitk
Sa. For otherwise healthy neonates (<44 gestaiional 465 53.8* 295 131 3.0 0.8
weeks), fasting from the intake of breast milk for 4
or more hours before elective procedures
requiring general anesthesia, regional anesthesia,
or sedation/analgesia {i.e., monitored anesthesia
care) should be maintained
5h. For otherwise healthy infants, fasting from the 486 85,6 324 8.6 2.8 0.6
intake of breast mitk for 4 or more hours before
elective procedures reguiring general anesthesia,
regional anesthesia, or sedation/analgesia (ie.,
monitored anesthesia care) should be maintained
infant formula
Ba. For neonates, fasting from the intake of infant 455 48,7 301 16.9 59 1.3
formula for 6 or more hours before elective
procedures requiring general anesthesia, regional
anesthesia, or sedation/analgesia (i.e., monitored
anasthesia care) should be maintained
8, For infants, fasting from the intake of infant 458 479 33.8* 12.4 4.8 11
formula for 6 or more hours before elective
procedures requiring general anesthesia, regional
anesthesia, or sedation/analgesia (Le., monitored
anesthesia care) should be maintained
(continuad)
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Taisle 4. Continued

Response, Strongly

No.

Response, %

Agree

Sirongly
Agree Equivocal Disagree Disagree

6e.

For children, fasting from the intake of infant
forrmula for 8 or more hours before elective
procedures requiring general anesthesla, regional
anesthesia, or sedation/analgesia (.e., monitored
anesthesia care) should be maintained

Nonhurman mili

7a.

7.

7c.

For infants, fasting from the intake of non-human
milk for & or more hours before elective
procedures requiring general anesthesia, regional
anesthasia, or sedation/analgesia {i.e., monitored
anesthesia care} should be maintained

For children, fasting from the intake of non-
hurnan milk for 8 or more hours before elective
procedures requiring general anesthesia, regional
anesthesia, or sedation/analgesia (i.e., monitored
anesthesia carg) should be maintained

For adults, fasting from the intake of non-human
milk for 6 or more hours before elective
procedures requiring general anesthesia, regional
anesthesia, or sedation/analgesia {Le., monitored
anesthesia care) should be maintained

Solids

8.

Fasting from the intake of a light meal (e.g., toast
and a clear liquid) for 6 or more hours before
elective procedures requiring general anesthesia,
regional anesthesia, or sedation/analgesia (le.,
monitored anesthesia care) should be maintained

. Fasting from the intake of a meal that Inciudes

fried! or fatty foods for & or more hours before
elective procedures requiring general anesthesia,
regional anesthesia, or sedation/analgesia (Le.,
monitored anesthesia carg) should be maintained

Preoperative Gastrointestinal Stimulants

10.

Gastrointestinal stimulants should be routinely
administered before elective procedures requiting
general anesthesia, regional anesthesia, or
sedation/analgesia .e., monitored anesthesia
care) in patients who have no apparent increased
tisk for pulmonary aspiration

Preoperative Pharmacologic Blockade of Gastric Acid
Secretion

1.

12.

Histamine-2 recepior antagonists should be
routinely administered before elective procedures
requiring generat anesthesia, regional anesthesia,
or sedation/analgesia (l.e., monitored anesthesia
care) in patients who have no apparent increased
risk for pulmonary aspiration

Proton pump inhibitors should be routinely
administered before elective procedures requiring
general anesthesia, regional anesthesia, or
sedation/analgesia (i.e., monitored anesthesia
care) in patients who have no apparent increased
risk for pulmonary aspiration

4506

458

460

462

468

470

468

470

4706

52.8"

47.6

511"

55.6*

59.0¢

68.5*

1.9

4.0

1.3

32.5 10.5 3.3 1.1

33.4% 12.5 5.0 1.5

34.4 8.4 4.8 1.3

33.3 5.0 4.8 1.3

20.7 4.1 6.2 1.1

22.6 4.7 3.6 0.6

4.5 8.3 48.8* 36.5

7.9 9.2 44.7" 34.2

3.6 11.9 46.8" 36.4

(continued)
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e 4 Gontinued

Response, Strongly

No.,

Response, %

Strongly

Agree Agree Edquivocal Disagree Disagree

Preoperative Antacids
13a, Preoperative antacids should be routinely

13b.

administered before elective procedures requiring
general anesthesia, regional anesthesia, or
sedation/analgesia (.., monitored anesthesia
care) in patients wheo have no apparent increased
risk for pulmonary aspiration

When antacids are indicated for selected patients,
only non-particuiate antacids should be used

Preoperative Antiemetics
14. Preoperative antiemetics should be routinely

administerad before elective procedures requiring
general anesthesia, regional anesthesia, or
sedation/analgesia (.e., monitored anesthesia
care) in patients who have no apparent increased
risk for pulmonary aspiration

Preoperative Anticholinergics
15. Preoperative anticholinergics should be routinely

administered before elective procedures requiring
general anesthesia, regional anesthesia, or
sedation/anaigesia (i.e., monitored anesthesia
care) to decrease the risk of pulmonary aspiration

Preoperative Multiple Agents
16. Preoperative multiple agents should be routinely

administered before elective procedures requiring
general anesthesia, regional anesthesia, or
sedation/analgesia (.e., monitored anesthesia
care) in patients who have no apparent increased
risk for pulmonary aspiration

467

466

461

466

470

0.6 2.8 6.6 g2.0* 37.9

5.2 285 4.5 1.5 0.2

4.3 85 49.9* 25.4

1.3 1.7 7.6 53.4* 36.1

2.3 4.7 7.9 44.3" 4.9

* Median response.
NPO = Nil Per Os {nothing by mouth).
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