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POSITION STATEMENTS

KETAMINE USE IN PREHOSPITAL AND HOSPITAL TREATMENT OF THE ACUTE

TRAUMA PATIENT: A JOINT POSITION STATEMENT

Margaret M. Morgan, MD, Debra G. Perina, MD, Nicole M. Acquisto, Pharm.D. , Mary E.
Fallat, MD, John M. Gallagher, MD, Kathleen M. Brown, MD, Jeffrey Ho, MD, Aaron

Burnett, MD, Julio Lairet, DO, Dennis Rowe, EMT-P, Mark L. Gestring, MD

ABSTRACT

The American College of Surgeons Committee on Trauma
(ACS-COT), the American College of Emergency
Physicians (ACEP), the National Association of State EMS
Officials (NASEMSO), the National Association of EMS
Physicians (NAEMSP) and the National Association of
EMTs (NAEMT) have previously offered varied guidance
on the use of ketamine in trauma patients. The following
consensus statement represents the collective positions of
the ACS-COT, ACEP, NASEMSO, NAEMSP and NAEMT.

This updated uniform guidance is intended for use by
emergency medical services (EMS) personnel, EMS medical
directors, emergency physicians, trauma surgeons, nurses
and pharmacists in their treatment of the trauma patient in
both the prehospital and hospital setting. Key words:
Ketamine; trauma; prehospital; guidelines; consensus
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INTRODUCTION

The American College of Surgeons Committee on
Trauma (ACS-COT), the American College of
Emergency Physicians (ACEP), the National
Association of State EMS Officials (NASEMSO), the
National Association of EMS Physicians (NAEMSP)
and the National Association of EMTs (NAEMT)
have previously offered independent and varied
guidance on the use of ketamine in the trauma patient
population. Ketamine is a noncompetitive, N-methyl-
D-aspartate receptor antagonist and potent dissocia-
tive agent with an evolving role in the management
of both pediatric and adult trauma patients due to its
sedative, anesthetic and analgesic properties. What
follows is a consensus-based uniform guidance on
the use of ketamine in the care of the trauma patient.
It is intended for use by emergency medical services
(EMS) personnel, EMS medical directors, emergency
physicians, trauma surgeons, nurses and pharmacists
in their treatment of the acute trauma patient both in
and out of the hospital and within their respective
domains. This document is not intended to be a com-
prehensive discussion of pain control options in the
trauma patient. Instead, it combines the collective
expertise of the author organizations with current
published evidence to offer unified guidance on the
role of ketamine in this patient population.
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POINTS OF CONSENSUS

Indications

1. Analgesia
a. Ketamine is comparable to opioids and is less

likely to decrease blood pressure or depress the
respiratory system.

b. Ketamine is an appropriate analgesic for the
trauma patient with moderate to severe pain, in or
at risk for developing hemorrhagic shock or
respiratory distress (1).

c. Ketamine can potentiate the analgesic effect of
opioids and may be given to trauma patients who
are still in pain after receiving opioids or when re-
dosing of opioids may be dangerous or harmful.

d. Ketamine may be given to the trauma patient for whom
opioids or other non-opioids are contraindicated.

e. Ketamine is a reasonable option for the trauma
patient taking buprenorphine/naloxone (Suboxone)
for opioid use disorder.

2. Procedural Sedation
a. Ketamine is preferable as a procedural sedation

agent in patients with or at risk for hemorrhagic
shock or respiratory distress or when procedures
are expected to be brief in duration such as in the
treatment of musculoskeletal injuries and burns.

3. Induction of Anesthesia/Rapid Sequence Intubation
a. The pharmacologic properties of ketamine make it

excellent for use in hypotensive trauma patients
for rapid sequence intubation (RSI) due to its
hemodynamic, sedative and analgesic properties.

4. Acute Agitation/Excited delirium
a. Ketamine may be given to the trauma patient

when acute control of agitation is required such as
in patients with excited delirium or when rapid
control is necessary to reduce the risk of injury to
staff, bystanders or the patients themselves.

Contraindications

1. Use of ketamine in children less than 3 months of age is
contraindicated. Its use is associated with a higher
incidence of airway complications and can lead to
laryngospasm.

2. Ketamine is contraindicated in those for which a
significant elevation in blood pressure or heart rate
would constitute a serious hazard (2).

3. Ketamine should not be administered to patients with
a known hypersensitivity reaction to the drug.

Dosing

1. The dosing of ketamine in adults can be weight-based
(based on ideal body weight) or non-weight-based. To
facilitate accuracy in children, ketamine dosing

should always be weight or length based using a
standardized measuring tape.

2. The sedative and analgesic effects of ketamine begin
to wear off in 10-15minutes.

3. There are no standard guidelines for the dosing of
ketamine. What follows are typical dosing guidelines
based on review of the literature and expert opinion.

4. Analgesia dosing recommendations:
a. The terms low-dose, analgesic, pain control and

sub-dissociative dose can be used interchangeably.
b. Intermittent dose:

i. 0.1-0.3mg/kg (maximum 30mg) IV every
20minutes prn for a maximum of 3 doses.
1. This can be administered by slow IV push

or as an IV piggyback over 10-15minutes
(associated with less feelings of unreality
and sedation with no difference in
analgesic efficacy) (3).

ii. 0.5-1.0mg/kg Intranasal (IN)
c. Adult continuous infusion dose:

i. 0.1-0.4mg/kg/hour IV
d. Adult non-weight based analgesic dosing:

i. 50mg IM, repeat every 30-60minutes for pain
control or until nystagmus develops indicating
approach of the dissociative state.

ii. 20mg slow IV/IO push over 1minute, repeat
every 20minutes for pain control or until
nystagmus develops indicating approach of the
dissociative state.

5. Procedural Sedation
a. 1mg/kg IV (maximum 100mg per dose)

6. Induction of Anesthesia/RSI
a. 2mg/kg IV (maximum 200mg)

7. Acute Agitation/Excited delirium
a. 3-5mg/kg IM
b. 1-2mg/kg IV
c. IV establishment in the acutely agitated patient or

the patient with excited delirium is not
recommended due to the elevated risk to the
provider of occupational needle stick injury.

d. High-dose (5mg/kg) prehospital IM ketamine
administration is associated with an increased
intubation rate upon arrival to the hospital though
the exact mechanism is difficult to elucidate (4,
5). Providers administering high-dose ketamine
should be prepared to secure the airway.

8. It is our opinion that doses between 0.5-0.9mg/kg IV
are not efficacious for sedation and can give patients
a feeling of unreality that can lead to difficulties in
patient management.

Safety

1. Ketamine can produce a transient apnea when
administered rapidly and in high doses and is
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associated with an increased intubation rate. Patients
receiving ketamine should be monitored closely for
evidence of respiratory decompensation and providers
administering ketamine, particularly in high doses,
should be prepared to provide definitive airway
management if required. Proper preparation for
ketamine administration should include advanced
airway proficiency and access to airway and
monitoring equipment appropriate for the age and
size of the patient. ETCO2 monitoring should also be
used while ketamine is being given, if available.

2. Ketamine possesses profound analgesic properties
while preserving cardiovascular stability, spontaneous
respirations and protective airway reflexes and may
be used as a safe and effective alternative or adjunct
to opioids for pain control in the trauma patient (6).

3. Due to its safety profile, administration of analgesic
dose ketamine should follow the same policies and
procedures as other analgesic agents administered by
nursing staff in the ED or other areas of the hospital.

4. It is our recommendation that ketamine use in the
prehospital environment be approved by online or
offline medical control prior to administration.

5. There is a lack of safety data to support
recommendations regarding the use of ketamine in
pregnancy and during breast feeding.

6. Although previously discouraged, ketamine use can
be considered in trauma patients with schizophrenia
as there does not appear to be an associated increase
in the incidence of psychosis (7, 8).

Complications and Side Effects

1. Rapid IV injection can result in transient apnea.
Ketamine should be administered slowly over
1minute or greater unless being used in RSI where it
is immediately followed by a neuromuscular blocking
agent and intubation. Transient apnea following IM
administration appears to be rare (2).

2. Notable side effects include hypersalivation,
laryngospasm, dysphoria, nausea, dizziness,
nystagmus and emergence agitation. Most side-effects
are transient and self-limited and do not require any
intervention or rescue. If laryngospasm occurs, it can
be managed with repositioning or jaw thrust and
positive pressure ventilation. In rare instances,
intubation may be necessary. End-tidal CO2 should
be used if available to monitor for early signs of
laryngospasm or hypoventilation.

3. Emergence reactions are believed to be rare. When
they do occur, they can be safely managed with
benzodiazepine administration. Pre-medicating with
benzodiazepines is not recommended.

Ketamine and Head Injuries

1. Ketamine can be safely administered to the trauma
patient with a head injury as it has minimal effects on
intracranial pressure (ICP) and has no adverse effect
on cerebral perfusion pressure (CPP) or neurologic
outcomes (9–12).

2. Though not contraindicated, ketamine induces a
dissociative state which can make the neurologic
monitoring of the head-injured patient difficult.
Glasgow Coma Scale (GCS) should be documented
prior to the administration of ketamine.

Ketamine and Eye Injuries

1. Ketamine-induced changes in intraocular pressure
(IOP) are very slight and not clinically significant
(13, 14). The current Tactical Combat Casualty Care
Guidelines do not preclude the use of ketamine in
known or suspected open globe injuries (15).

2. Ketamine should not be used for procedural sedation
to obtain an eye examination as one of the known
side effects of ketamine is nystagmus.

Co-Administration with Other Drugs

1. When used in combination, ketamine potentiates the
analgesic effects of opioids. The use of ketamine and
opioids concomitantly allows for effective pain
control with lower doses of opioids thus decreasing
the likelihood of opioid-induced adverse effects on
blood pressure or respirations.

2. Combining ketamine with opioids has been shown to block
opioid-induced hyperalgesia and acute opioid tolerance.

3. When used in combination, ketamine potentiates the
sedative effects of benzodiazepines. It is important to
recognize the potential risks of respiratory
decompensation when ketamine is used in
combination with benzodiazepines. Extra caution
should be exercised, airway monitoring should occur,
and advanced airway management may be necessary.

4. Benzodiazepines should not be used prophylactically to
prevent emergence reactions and should only be used to treat
an emergence reaction if the patient is a danger to
themselves or staff. Suboptimal sedation requiring additional
ketamine versus a true emergence reaction should be
considered prior to benzodiazepine administration.

Considerations with Non-
Prescribed Drugs

1. Ketamine potentiates the sedative effects of alcohol
and it is important to recognize the risks of
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respiratory decompensation when ketamine is
administered to an acutely intoxicated patient (4).
Advanced airway management may be necessary.

2. Ketamine should be avoided if cocaine use is suspected
as ketamine’s sympathomimetic effects may potentiate
the cardiovascular toxicity of cocaine (16).

Geriatrics

1. There are no good data regarding the use of ketamine
in the elderly. Our consensus is to reduce the dose
when using ketamine in the geriatric patient
population since NMDA receptor binding is
decreased with age.

Pediatrics

1. Ketamine is an alternative to opioids for sedation and
analgesia in the pediatric trauma patient over the age
of 3 months.

2. Because of possible negative effects on the
developing brain in infants who have received
repeated or prolonged exposure to agents that block
NMDA receptors, the use of ketamine in children less
than 3 years of age should be considered within the
context of the benefits of procedures that require
these agents (17).

3. Prior to the administration of ketamine, it is first
important to use adjunct measures for pain control
such as immobilization of fractures or dislocations.

4. To facilitate accuracy, ketamine administration in
children should always be weight or length based
using a standardized measurement tape.

5. Caution should be exercised when using ketamine in
the prehospital setting in the head-injured child.
Adverse effects of ketamine in the pediatric head
injured trauma patient have not been reported in the
literature, though evidence on this topic is limited
(12). Alternative medication and adjunct measures for
pain control are well-established in this
patient population.

CONCLUSION

This consensus document outlines the role of
ketamine in the management of trauma patients in
both the prehospital and hospital setting. Low-dose
also called sub-dissociative dose ketamine is a safe
and effective analgesic that can be used for adult
and pediatric trauma patients as an alternative to
opioids, with opioids for synergistic effect; or for
patients taking buprenorphine products with min-
imal effects on hemodynamic stability. Ketamine

dissociative doses are safe and effective in adult and
pediatric trauma patients and at higher doses is an
excellent agent for induction of RSI, post-intubation
sedation/analgesia and procedural sedation in the
hypotensive trauma patient. Ketamine has a wide
therapeutic window and thus can also be used for
acute agitation and excited delirium. Ketamine anal-
gesic dose policies and procedures should follow
those of other analgesic agents administered by
nursing staff in the emergency department.
Ketamine use in the prehospital environment should
be governed by local EMS policies and medical dir-
ector oversight. Further study on the use of keta-
mine in the adult and pediatric trauma patient
population is warranted.
No funding or support was directly received to

complete this work.
This consensus statement represents the collective

positions of the American College of Surgeons –

Committee on Trauma (ACS-COT), the American
College of Emergency Physicians (ACEP), the
National Association of State EMS Officials
(NASEMSO), the National Association of EMS
Physicians (NAEMSP) and the National Association
of EMT’s (NAEMT). It was developed to offer guid-
ance on the use of ketamine in the acute
trauma patient.
This consensus statement was reviewed and for-

mally endorsed by the following organizations:

The American Association for the Surgery of
Trauma (AAST)

The Eastern Association for the Surgery of
Trauma (EAST)

The Western Trauma Association (WTA)

The Pediatric Trauma Society (PTS)

The National Association of EMS
Educators (NAEMSE)

The Society of Trauma Nurses (STN)

The Emergency Nurses Association (ENA)

American Society of Health-System
Pharmacists (ASHP)

American College of Clinical Pharmacy Critical Care
and Emergency Medicine Practice and Research
Networks (ACCP)

The American Academy of Pediatrics (AAP)
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